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Defendant National Fire Protection Association, Inc. (“NFPA”) hereby:moves, pursuant to
Mass. R. Civ. P. 12(b)(6) and 12(b)(7), to dismiss the Complaint filed by Pl‘;:lintiff International
Association of Fire Fighters (“Plaintiff” or “IAFF”). Plaintiff alleges that the development and
implementation of a non-binding standard, NFPA 1971, Standard of Protective Ensemble for
S?ructural Fire Fighting and Proximity to Fire Fighting, Section No. 8.62 (“Standard 1971”) has
caused it harm. Specifically, Plaintiff alleges three causes of action against NFPA: (1) unlawful
conspiratorial conduct; (2) negligence; and (3) violation of M.G.L. c. 93A § 11 (“93A”). Each
claim in the three-count Complaint is improperly and insufficiently pled, including because
Plaintiff, a union, has no cognizable theory of liability against NFPA, an independent, nonprofit
standards organization that neither dictates the terms of nor enforces the stande;lrd.

Plaintiff’s Complaint should be dismissed for failure to state a claim ptlifrsuant to Mass. R.

Civ. P. 12(b)(6). Plaintiff’s civil conspiracy claim must be dismissed because I;AFF fails to allege
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either a specific agreement between the alleged “conspirators” or any specific \'ivrongful means or
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purpose with respect to NFPA’s conduct. Plaintiff’s negligence claim similarl)i{i fails as NFPA owes
no duty to IAFF and, even if it did, i:he only alleged harm is purely ﬁnéémcial and thus nét
recoverable under the economic loss doctrine. With respect to 93A, Plaintif:"f has not alleged or
| identified any commercial transaction between the parties which could possib?lly give rise t-o a93A
claim, nor has it alleged any actual coercive, intimidating, unfair, or deceptive conduct by NFPA.
Moreover, all of Plaintiff’s claims are deficient as a result of the Complaint’s failure to
allege the required causation between NFPA and the alleged financial harm in:'curred by the union.
Indeed, the Plaintiff claims it has been harmed through its own financial expenditures. That harm
has been either self-inflicted or caused by others. The public record makes clear that IAFF voted
in support of Standard 1971 and continued to support the standard for more than a decade, and
during that time, received financial contributions directly from the manufacturers of the gear about
which it now complains. As Plaintiff’s Complaint concedes, IAFF’s position on the standard did
not change until it >elected a new president in 2021, and under his leadership; reversed course on
its support of Standard 1971, submitting a proposed amendment to the standard. Compl. § 66-67.
But even so, IAFF’s own collective bargaining agreements with agencies, municipalities, and
- others through 2022 (after submission of the proposed amendment) have continued to require
compliance with Standard 1971.

Plaintiff offers no specific conduct by NFPA that could causally link NFPA to the alleged
harm because it cannot. NFPA is the neutral facilitator during the standards development process
and plays no role in requiring the use of or otherwise enforcing the standards once they aré
developed by technical committees comprised of interested parties, including union

representatives from IAFF.



The Complaint should also be dismissed for failure to join the alleged and identified co-

conspirators pursuant to Mass. R. Civ. P. 12(b)(7). To the extent Plaintiff bel?,ieves it has suffered

harm as a result of the use by its members of certain bunker gear, its disputc% is with the entities
that actually require the gear to be used and worn (which, as noted above, inc%!ludes IAFF through
requirements in its collective bargaining agreements), and/or the actual manuf:acturers of that gear.
IAFF dedicates nearly 24 paragraphs to describing and referencing the role c;‘f the manufacturers
in causing the alleged harm, yet has failed to join them in this suit. Even if the Plaintiff could prove
liability, complete relief cannot be awarded absent the various municipal, government, union, and
manufacturers who interpret, implement, and require co-mpliance with Standalrd 1971.

Plaintiff’s Complaint relies on irrelevant background history and threadbare legal
conclusions that do not raise a right to relief. The boilerplate assertions set fo;th under each cause
of action cannot remedy the deficiencies in a Complaint that is otherwise devoid of specific
allegations against NFPA that actually could give rise to liability. For these reasons, and those set
forth in NFPA’s accompanying Memorandum in Support of its Motion to Dismiss, NFPA

respectfully requests that the Court grant its Motion and dismiss the Complaint with prejudice

pursuant to Mass. R. Civ. P. 12(b)(6) and 12(b)(7).

REQUEST FOR HEARING

NFPA hereby requests a hearing on this Motion pursuant to Massachusetts Superior

Court Rule 9A(c)(3).




Respectfully submitted,
National Fire Protection Association, Inc.

By its attorneys,
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Anthony Fuller (BBO # 633246)
Courtney Caruso (BBO # 687642)
HOGAN LOVELLS US LLP

125 High Street, Suite 2010
Boston, MA 02110

(617) 371-1000

(617) 371-1037 (fax)
anthony.fuller@hoganlovells.com
courtney.caruso@hoganlovells.com

Dated: July 14, 2023

CERTIFICATE OF SERVICE

I, Anthony Fuller, hereby certify that on July 14, 2023, I caused a true and accurate copy
of the foregoing document to be served by email upon all counsel of record.

[ I

Anthony Fuller
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I.  INTRODUCTION | !
Plaintiff International Association of Fire Fighters (“Plaintiff,” “IAFFi,:” or the “Union”)
alléges that Defendant National Fire Protection Association, Inc. (“NFPA”) has, through the
development of a non-binding standards for firefighters’ protective clothing I{nown as “bunker
gear,” engaged in unlawful conspiratorial conduct, negligence, and unfair and cieceptive practices
that have caused “direct” losses to the Plaintiff. Each of Plaintiff’s three claims:, is improperly and

!

insufﬁciéntly pled, including because Plaintiff, a union, has no cognizable theory of liability
against NFPA, an independent, nonprioﬁt standards organization.

At the core of Plaintiff’s Complaint is the assertion that the use of bunker gear compliant
with NFPA 1971, Standard on Protective Ensembles for Structural Fire Fighting and Proximity
Fire Fighting, Section No. 8.62 (“Standard 1971”) has caused harm to Plaintiff’s members and to
the Union itself. But NFPA does not manufacture or even require the use of any particular bunker
gear. Indeed, it is the Plaintiff—not NFPA—who requires its members and contracting
organizations to wear gear that complies with Standard 1971. As such, the Colmplaint necessarily
fails to allege the type of direct relationship between the parties that could give rise to liability,
and Plaintiff alleges no specific wrongful, coercive, intimidating, unfair, or deceptive conduct by
NFPA to sustain its claims.

Union representatives voted for Standard 1971 and continued to support it until 2021 when
the Union submitted a proposed amendment to eliminate certain portions of the standard. Compl.
99 66-67. Thus, the Union’s own role in voting for, promoting, supporting, and implementing
Standard 1971 between 2006 and June 2021 eviscerates-its ability to now attribute any alleged
harm to NFPA. Moreover, even if the Union could establish the requisite causation, under
"Massachusetts law, the purely economic harm claimed by the Union is not recoverable by the
|
I



Plaintiff in this case. All of these failures are fatal to Plaintiff’s claims, and as‘such, Counts I-I1I
of the Complaint should be dismissed for failure to state a claim pursuant to Mass. R. Civ. P.
12(b)(6). Alternatively, the Complaint should be dismissed because Plaintiff?has failed to join
indispensable parties, including the alleged and identified co-conspirators, as isf' required pursuant
to Mass. R. Civ. P. 12(b)(7).

IL BACKGROUND!

NFPA is a self-funded nonproﬁt organization, established in 1896, devoted to eliminating
death, injury, property and economic loss due to fire, electrical and related hazards.? NFPA is
widely known as a standards development organization,; its 300 codes and standards help eliminate
fire, electrical, and related hazards.®> NFPA does not write the standards itself; rather, it convenes
balanced Technical Committees of subject matter experts to develop and mair;tain the fire safety
standards it publishes.

The standards developed by these committees and published by NF"PA are “voluntary
consensus standards,” created through policies and procedures that are themselves documented

and accredited for their consensus decision-making, openness, balance of interests requirements,

and fairness by the American National Standards Institute (“ANSI”).* The development and/or

-1 The Court may take judicial notice of the facts set forth herein as they are publicly available on
NFPA’s website, which the Plaintiff cites in the Complaint. See Compl. § 19 n.2; see also Piper v.
Talbots, Inc., 507 F. Supp. 3d 339, 343 (D. Mass. 2020) (taking judicial notice of websites in
deciding a motion to dismiss when information was “publicly accessible” and “readily verified
through an internet search,” the plaintiffs did not contest the authenticity); Charlie’s Project LLC
v. T2B LLC, No. 1784CV03350-BLS2, 2018 WL 1413771, at *3 n.1 (Mass. Super. Ct. Mar. 8,
2018) (judicial notice taken of an American Arbitration Association rule on website in deciding
motions to compel arbitration and to dismiss).

2 See NFPA Overview, Nat’| Fire Prot. Ass’n, https://www.nfpa.ore/overview (last visited July 14,

2023).

3.

* See The value of Standards Dev. Orgs., Nat’| Fire Prot. Ass’n, hitps://www.tifpa.org/Codes-and-
Standards/Standards-Development/The-value-of-Standards-Development-Ordanizations (last

2
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revision of NFPA standards (they are updated every three to five years) inclucfies four steps: (1)
public input; (2) public comment; (3) NFPA Technical Meeting; and (4) Standards Council action.’
Each Technical Committee is balanced in accordance with the committee merlfnbers’ interests in
the standard as required by NFPA policy, which p,rovides that, “no more than one third of the
voting members shall represent any one interest,” such as manufacturer, user, installer/maintainer,
labor representative/employee, testing laboratory, consumer, enforcing authority, or insurer,
among other types.® Per ANSI requirements, balance on the Technical Committee Amitigates the
risk thaf any one party or interest group is able to hijack the standards development process for its
own business or financial gain.” An NFPA staff liaison assigned to each NFPA Technical
Committee facilitates the Technical Committee meeting and the standards development process.®

Each staff liaison is responsible for monitoring the activities of their assigned Technical

Committees to ensure the process and procedures move forward in accordance with NFPA policy.’

visited July 14, 2023); see also Reguls. Governing the Dev. of NFPA Standards, Nat’ Fire Prot.
Ass’n, https://www.nfpa.org/-/media/Files/Codes-and-standards/Regulations-directory-and-
forms/RegsGovDevStds_2022.ashx (last visited July 14, 2023).
5 See How the NFPA standards dev. process works, Nat’l Fire Prot. Ass’n,
https://www .nfpa.org/Codes-and-Standards/Standards-Development/How-the-process-works
(last visited July 14, 2023).
6 See Regul. 3.2.5.1, Reguls. Governing the Dev. of NFPA Standards Nat’ Fire Prot Ass’n,
https://www.nfpa.or g/—/medla/Flles/Codes and-standards/Regulations-directory-and-
forms/RegsGovDevStds_2022.ashx (last visited July 14, 2023); see also Classification of Comm.
Members, Nat’l Fire Prot. Ass’n, https.//www.nfpa.ore/Codes-and-Standards/Standards-
Development/Technical-Committees/Classification-of-Committee-members (last visited July 14,
2023).
7 See ANSI Essential Requirements: Due process requirements for Am. Nat’l Standards, Am. Nat’
Standards Inst., https://www.ansi.org/american-national-standards/ans-introduction/essential-
requirements (last visited July 14, 2023).
8 See A primer on how NFPA standards are dev. and revised, and by whom, Nat’| Fire Prot. Ass’n
(Oct. 27, 2021), https://www.nfpa.org/News-and-Research/Publications-and-media/Blogs-
Landing-Page/NFPA-Today/Blog-Posts/2021/10/27/A- prlmer~on~how—NFPA standards-are-
;ieveloned-and -revised-and-by-whom. ‘ :
Id. |




NFPA staff ‘are not permitted to propose changes to any standard and cannot serve as members on
Technical Committees. ' :

A. Standard 1971

NFPA’s Standard 1971 speciﬁes' the minimum design, perform;i';mce, “testing and
certification requirements for structural and proximity firefighting bunker gear including coats,
troﬁsers, coveralls, helmets, gloves, footwear, and interface components.!! The purpose of the
standard is to establish minimum levels of protection from thermal, physical, environmental, and
blood-borne pathogen hazards encountered during firefighting operations.'? Standard 1971 does
not dictate what materials or chemicals are used to create the bunker gear or how the manufacturer
complies with the performance requirements of the standard."> Those decisions are left up to the
manufacturer. In fact, Standard 1971 explicitly states that it “shall not be construed as addressing
all of the safety concerns associated with the use of compliant protective ensembles or ensemble
elements. It shall be the responsibility of the persons and organizations ihat use compliant
protective ensembles or ensemble elements to establish safety and health practices and
det.ermine the applicability of regulatory limitations prior to use.”'s

The ultraviolet (“UV™) light degradation test that is the focus of Plaintiff’s claims was

added to Standard 1971 in 2007 after the Plaintiff and others, identified the degradation and failure

0714 ‘
' See Ex. A, 1971 Standard on Protective Ensembles Sfor Structural Fire Fighting and Proximity
Fire Fighting, Nat’ Fire Prot. Ass’n 1971-10 (2018).
2 1d.
13 See NFPA releases Standards Council TIA decision on NFPA 1971, Nat’| Fire Prot. Ass’n (Sept.
16, 2021), https://www.nfpa.org/News-and-Research/Publications-and-média/Blogs-Ianding-
Page/NFPA-Today/Blog-Posts/2021/09/1 6/NFPA -releases-Standards-Council-TIA-decision-on-
NFPA-1971. :
4 Id |
1 See Ex. A at 1971-10 (emphasis added). ’I
4
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of the moisture barrier component of firefighter bunker gear.'S The Plaintiff,:- citing the criti-cal
function of the moisture barrier in providing primary protection from a E;Iange of hazards
encountered during fire fighting operations, such as protection from common iliquids, chemicalé,
bloodborne pathogens, scald-type injuries, steam jet exposure and cold injuries I::stated in 2000 that
it “continues to believe that this situation may pose a significant safety hazard to fire fighters.”!?
Following research done by a third party to try to identify the cause of gear failure, the UV light
degradation test was added to Standard 1971 in the 2007 edition following a 30-1 vote in the
Technical Committee and 21-0 vote in the Technical Correlating Committee.!®* Members of the
Union served on both these committees which voted in support of this requirement as a way to test
for degradation and address the problem in the field."

Plaintiff’s support of the standard continued until June 21, 2021, when it submitted a
Temporary Interim Amendment (“TIA™) 1594, which called for eliminating Section No. 8.62’s
UV light degradation test. Compl. .1] 67. On August 12, 2021, the Technical Committee and its
Correlating Committee rejected the proposed amendment. 7d. § 69. Plaintiff appealed the denial of

the Technical Committee’s vote to reject the amendment on Augilst 26, 2021, based in large part

16 See Ex. B, Fire Fighters Protective Clothing: Moisture Barrier Alert and Recall, Int’] Ass’n of
Fire  Fighters,  https://www.iaff . org/safety-alerts/fire-fighters-protective-clothing-moisture-
barrier-alert-and-recall/ (last visited July 14, 2023).
Y Id.
18 See Latest action on firefighting PPE standard underscores the need to better understand and
to . participate in the standards process, Nat’l Fire Prot. Ass’n (Nov. 5, 2021),
https://www.nfpa.org/News-and-Research/Publications-and-media/Blogs-Landing-Page/NFPA -
Today/Blog-Posts/2021/11/05/Latest-action-on-firefighting-PPE-standard-underscores-the-need-
to-better-understand. )
19 See Report of the Committee on Fire and Emergency Services Protective Clothing and
Equipment, Nat’| Fire Prot. Ass’n, https://www.nfpa.org/assets/files/AboutTheCodes/1971/1971-
A2006-ROP.pdf (last visited July 14, 2023) (stating 30 Technical Committee' members, including
IAFF members, voted affirmatively). !!
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on testimony of a fire service representative that it was unclear what impact to personal safety
removal of the UV light degradation test would have on fire fighters. Id.  78. i;l |

Notwithstanding Plaintiff’s recently altered position concerning Standard 1971, many of
the IAFF’s own collective bargaining agreements (“CBAs”) with various municipalities across the
United States continue to mandate compliance with Standard 1971, some of which were executed
after the current IAFF leadership took office. See Ex. C (Town of Avon Memorandum of
Agreement, dated April 29, 2022, requiring “[a]ll protective clothing shall be to the NFPA 1971
or latest standard when iséued.”) at 4.0 |

III. STANDARD OF REVIEW

To survive a motion to dismiss under Mass. R. Civ. P. 12(b)(6), the compiaint’s “[f]actual
allegations must be enough to raise a right to relief above the speculative levei[.]” lannacchino v.
Ford Motor Co., 888 N.E.2d 879, 890 (Mass. 2008) (citation omitted). Allegations must contain
“more than labels and conclusions™ and must “plausibly suggest . . . an entitlément to relief.” 1d.
(internal quotations omitted). “Threadbare recitals of a cause of action, éupported by mere
conclusory statements, do not suffice.” Commonwealth ex rel. Riedel v. Quest Diagnostics, Inc.,
No. SUCV2007-05416-E, 2012 Mass. Super. LEXIS 263, at *4 (Mass. Super. Ct. Aug. 24, 2012)
(quoting Ashcroft v. Igbal, 556 U.S. 662, 678 (2009)). In considering a Rule 12(b)(6) motion, the
court will not accept “legal conclusions cast in the form of factual allegations.” fannacchino, 888
N.E.2d at 888.

Additionally, under Rule 12(b)(7) of the Massachusetts Rules of Civil Procedure, a motion
to dismiss may be filed where the plaintiff has failed to join an indispensable party under Rule 19.

Brooks Pond Conservation Ass'n, Inc. v. Starr, No. 10-P-1116, 2011 WL 2802994, at *2 (Mass.

20 See also infra n.28. |



App. Ct. July 19, 2011). A party is deemed indispensable under Rule 19(a) when either: (1) the
party’s absence would prevent complete relief from being afforded those alread};( parties, or (2) the
party “claims an interest relating to the subject of the action” such that dispositl;ion in his absence
may “impair or impede his ability to protect that interest or . . . leave any of the persons already
parties subject to . . . double, multiple, or otherwise inconsisteﬁt obligations.:” Id. “[Wlhen the
absentee is regarded as indispensable under Rule 19(b), dismissal will be neces:sary.” Hamilton v.
Conservation Comm’n of Orleans, 425 N.E.2d 358, 366-67 (Mass. App. Ct. 1981).

IV.  ARGUMENT

A. Plaintiff’s Civil Conspiracy Theory of Liability is Not Cognizable

Massachusetts law recognizes two distinct theories of liability under the umbrella term of
civil conspiracy: (1) “concerted ‘action” conspiracy; and (2) a “true conspiracy” based on
coconspirators exérting “some peculiar power of coercion.” Greene v. Philip Morris USA Inc., No.
SJC-13330,2023 WL 3311415, at *3 (Mass. May 9, 2023) (citing Gurney v. Tenney, 84 N.E. 428,
430 (Mass. 1908) and Fleming v. Dane, 22 N.E.2d 609, 611 (Mass. 1939)). Here, Plaintiff |
sbeciﬁcally alleges a true conspiracy of “peculiar power of coercion.” Compl. ] 88-98.2!

To prevail on a true coﬁspiracy claim, JAFF must allege that the co—clonspirators, NFPA,

Lion, and Gore, agreed to accomplish an unlawful purpose, or a lawful purpose by unlawful means,

21 To the extent Plaintiff seeks to allege a concerted action theory of conspiratorial liability, it has
failed to do so. First, this theory is akin to theory of common law joint liability in tort. Greene,
2023 WL 3311415, at *3. Yet Plaintiff alleges no underlying tort on which to base such liability.
Second, the only tort alleged by the Plaintiff, negligence, cannot—by its very own definition—be
a concerted action, which requires the requisite intent associated with a “common plan to commit
a tortious act where the participants know of the plan and its purpose and take affirmative steps to
encourage the achievement of the result.” Id.; see also Bartle v. Berry, 983 N:E.2d 243, 253, rev.
denied, 957 N.E.2d 241 (Table) (Mass. 2011) (“To prove [its] claims for civil conspiracy, [a]
plaintiff[ ] must show an underlying tortious act in which two or more persc:l')ns acted in concert

and in furtherance of a common design or agreement.”). !
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and then caused harm to IAFF via some “peculiar power of coercion” that woulid not have existed
if they had been écting alone. Greene, 2023 WL 3311415, at *6 n.10. Yet none;; of these elements
have been alleged beyond generalized, conclusory statements.

Historically used by private business against organized labor, see Burnham v. Dowd, 104
N.E. 841, 841 (Mass. 1914), the “peculiar power of coercion” conspiracy has long since fallen out
of favor. Indeed, the SJC has r_e_peatedly noted, including as recently as May 2023, that “instances
of conspiracy which is in itself an independent tort are rare and should be added to with caution.”
Greene, 2023 WL 3311415, at *6 n.10 (noting the limited guiding authoﬁty for the application of
the true conspiracy theory m the context of cigarette litigation and deciding not to reach the issue).
Thus, a “true conspiracy” continues to be recognized by Massachusetts courts only in “rare”
circumstances and not at all when not based on any evidence of an agreément to accomplish an
" unlawful purpose. See Fleming, 22 N.E.2d at 611.

Where a true conspiracy does exist, “[t]he most common illustration of such a ‘conspiracy’
is to be found in the combined action of groups of employers or employees, where through the
power of combination[,] pressure is created and results [are] brought about different in kind from
anything that could have been accomplished by separate individuals.” Id. The SJC long ago noted
that with respect to these actions, “there will be no tort if the means pursued resulting in the damage
are not unlawful.” Neustadt v. Emps. Liab. ‘Assur. Corp., 21 N.E.2d 538, 540-41 (Mass. 1939)
(affirming dismissal of complaint, noting lack of allegations concerning unlawful purpose, threats
or coercion, fiduciary relationship, or any other inference of malice attributed to defendants).

Here, Plaintiff’s claim fails for all of the reasons noted by the SJC in Neustadt: the
Complaint is devoid of any facts alleging actual unlawful conduct, malice, coercion, or even a
breach of a fiduciary duty by NFPA. Instead, Plaintiff relies on general and co:rrilclusory allegations

é!



that prior and subsequent to the adoption of Standard 1971, NFPA, Lion, and Gore “entered into a
combination to accomplish an unlawful purpose and/or to accomplish a lawfuil purpose through
unlawful means.” Compl. §§ 92-93. But, the Complaint does not detail any!i actual agreement
among the “conspirators” or identify the alleged “unlawful pufpose”. Instead, 1% simply repeats—
without any supporting facts—that NFPA acted “via combination” with Lion and Gore to adopt
and preserve the UV light degradation test required by Standard 1971.%2 Compl. Y 91-97.
Moreover, despite repeatedly using the term “unlawful” to describe the purpose and means
of the supposed conspiracy, Plaintiff fails to identify any unlawful actions or clonduct. Compl.
92-97. Plaintiff states that the conspiracy was intended to allow Lion, Gore, and others to continue
to profit from manufacture, use, and distribution of moisture barriers in bunker gear, Complaint
93, but there are no allegations as to NFPA’s purpose and motive for engaging in such suppose;d
_conspiratorial agreement. The Complaint does not set forth any alleged benefit to NFPA for its
supposed role in the conspiracy. Nor could it since NFPA has no role in, nor does it profit or benefit
from, the manufacturing of bunker gear. Bunker gear manufacturers made such gear prior to the
development and adoption of Standard 1971, and any decision to modify their gear after the
development of the standard in order to prevent gear-failures, burns, or other injuries to fire fighters
is entirely the decision of those manufacturers. Plaintiff does not and cannot allege that NFPA has
any control over decisions made by manufacturers with respect to the bunker gear they make and
which is worn by Plaintiff’s members.

Unable to allege that NFPA benefited from the alleged conspiracy the only reference in the

Complaint to anyone receiving anything of value from a co-conspirator is the Union’s admission

22 Notably, no individual associated with Gore was even on the Technical Committee and had no
ability to vote. i'



that until January 2021, it had accepted “sponsorships” from the chemicdl industry, textile
manufacturers, and personal protective equipment manufacturers.®® Thu;;; under its own
conspiracy theory, the Union would have necessarily been a participant in the aliilleged conspiracy,
if there were one, from the development of the standard in 2007 through Jan:uary 2021 when it
- opted to seek a change.

As detailed herein, NFPA’s ANSI-certified standards require that the Technical
Committees that develop and vote on the actual language of the standard be balanced, and not
dominated by any single interest category. Although Plaintiff alleggs influence by specific
manufacturers in the standards-development and revision processes, it does not allege that NFPA
ever violated Regulation 3.2.5.1 or otherwise allowed manufacturers—or any other single interest
group—to dominate its Technical Committee such that that group represented more than one third
of the voting members.

Finally, and perhaps most importantly, the Plaintiff has failed to allege any specific act of
coercion by NFPA, the defining element of the claim. See Copperbeech Partnership, Ltd. v.
Seegél, LipShutz and Wilchins, P.C., No. 02044A, 2004 WL 1431052, at *3 (l\/fass. Super. Ct. May
5, 2004) (citation omitted) (The plaintiff must allege and prove that by “mere force of numbers
acting in unison” the defendants exercised “some peculiar power of coercion of the plaintiff which
any individual standing in a like relation to the plaintiff would not have had.”). There is no

allegation that NFPA ever required or enforced Standard 1971, nor is there any allegation that

2} Indeed, publicly available records show that the Union accepted nearly $480,000 in donations
from bunker gear manufacturers over the course of three years. See Ex. D, Andrew Wallender,
Firefighters Want Halt on Money From Makers of PFAS-Laden Gear, Bloomberg (Jan. 19, 2021),
https://news.bloomberglaw.com/pfas-project/firefighters-want-halt-on- monev -from-makers-of-
pfas-laden-gear (“The -IAFF reported at least $476,161 in transactions w1th companies and
individuals tied to the manufacturlng of turnout gear or firefighting foam between 2016 to 2019,
according to the union’s financial disclosures.”). f
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NFPA has ever had direct interaction with the Plaintiff that could be constrl_Jed as “coercive”
beyond simply publishing publicly available standards. In fact, the standard itsel;f states “the NFPA
has no power, nor does it undertake, to police or enforce corhpliance with the !illlcontents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, o,||r installations . . . .
Any certification or other statement of compliance . . . shall not be attributable to the NFPA.”?*
_Absent allegations that NFPA ever enforced, required, or coerced the Union with respect to the
standard, or otherwise acted with malice, or illegality, Plaintiff’s conspiracy claim must be
dismissed. See Come;ford v. Meier, etal., 19 N.E.2d 711, 714 (Mass. 1939) (finding that plaintiff
failed to allege that the defendants (or non-parties) performed suqh listed activities maliciously,
arbitrarily, unreasonably, or illegally).

B. Plaintiff Fails to State a Claim for Negligence

Plaintiff’s negligence claim fails for at least two reasons: (1) NFPA owes no duty of care
to the Unioﬁ; and (2) the economic loss rule bars the claim. To establish a clair:n of negligence, the
Plaintiff must allege that NFPA owed it a duty of reasonable care, that NFPA committed a breach
of that duty, that damage resulted, and that there was a causal relation betweerll the breach of duty
and the damage. Leavitt v. Brockton Hosp., Inc., 907 N.E.2d 213, 215 (Mass. 2009). Plaintiff has
failed to sufficiently allege facts with respect to each of these elements.

1. NFPA Owes No Duty to the Plaintiff

As a general principle of tort law, “[t]here is no duty so to control the conduct of a third

person as to prevent him from causing physical harm to another . . . .” Lev v. Beverly Enters.-

Mass., Inc., 929 N.E.2d 303, 311 (Mass. 2010) (quoting Restatement (Second) of Torts § 315

(1965)). Although “[court]s have recognized such a duty, albeit in narrowly prescribed

2 See Ex. A. !
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circumstances, where a special relationship exists between the person posing the risk and the one
who can prevent the harm.” Id. This special relationship is based either on respor]:lsibilities imposed
by statute or common law (or both). Luoni v. Berude, 729 N.E.2d 1108, 1111 (Mass. 2000). In
deciding whether a special relationship exists between a particular plaintiff a,md defendant, the
foremost consideration is whether “a defendant reasonably could foresee that he vaould be expected
to take affirmative action to protect the plaintiff and could anticipate harm to the plaintiff from the
failure to do so.” Adams v. Cong. Auto Ins. Agency, Inc., 65 N.E.3d 1229, 1235 (Mass. App. Ct.
20i6), rev. denied, 86 N.E.3d 243 (Table) (Mass. 2017). However, this “special relationship” does
not typically exist between organizations that develop standards and consumers of products |
manufactured by their members. Meyers v. Donnatacci, 531 A.2d 398, 402 (N.J. Super. Ct. Law
Div. 1987).

In‘Meyers, a New Jersey court examined whether an organization developing standards
owed a duty of care, or assumed a duty not otherwise owed, to a user of a swimming pool
manufactured by members of the defendant organization. Id. at 399-400. In finding that the
organization owed no duty to the general public who may use products manufactured by its
members, the court noted that the “crucial element of foreseeability” was lacking. Id. at 402-03.
The court recognized that a consensus-process was used to compile suggested standards for pool-
construction and design and that the organization had no power to enforce compliance with the
standards, thus lacking the control necessary to establish liability. Id. The court also found that the
organization had not undertaken the duty to warn consumers or its me-mbership of the danger of
shallow water diving or of certain pool liners. Id. at 405-06.

Courts in other jurisdictions have found in various contexts that organizations developing

standards owe no duty for injuries caused by the product of a member manufdcturer. See DeLong
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v. Am. Home Furnishing All., 464 F. Supp. 3d 727, 731 (E.D. Pa. 2020) (Rule 12(b)(6) dismissal
where organizations developing standards had no legal duty to furniture users because the
organi’zations created no new risk, and “[a]t most . . . urged inadequate measure';é to reduce the risk
already posed by household furniture™); Beasock v. Diéguardi Enters., Inc., 494 N.Y.S.2d 974,
975 (1985) (tire and rim organization developing standards had no duty or auth;rity to control tire
manufacturers); Howard v. Poseidon Pools, Inc., 506 N.Y.S.2d 523, 527 (1986) (organization
developing pool standards had no duty or authority to control manufacturers), aff’d, 134 A.D.2d
926 (N.Y. App. Div. 4th Dep’t 1987), aff’d, 530 N.E.2d 1280 (N.Y. 1988); In re Johnson &
Johnson Talcum Powder Prods. Mktg., Sales Pracs., and Prods. Liab. Litig., 553 F. Supp. 3d 211,

230 (D.N.J. 2021) (organization developing standards had no legal duty to ensure manufacturer
products were safe for consumer use); Sizemore v. Georgia-Pacific Corp., No. 94—2894, 1996 WL
498410, at *4-5, *8 (D.S.C. Mar. 8, 1996) (Hardwood Plywood & Veneer Association owed no
duty of care to plaintiffs with respect to products manufactured by one of its members), aff’s J.,
114 F.3d 1177 (Table) (4th Cir. 1997); Bailey v. Edward Hines Lumber Co., 719 N.E.2d 178, 180,
184 (Ill. App. Ct. 1999) (citation omitted) (organization developing standards, Truss Plate Institute,
owed no duty of care to plaintiff end user where organiéation had no ability “to oversee or control
access to the recommendations”), denying appeal, 724 N.E.2d 1266 (Taiale) (I11. 2000).

The common denominator in the aforementioned cases is the inability of the standards
organizations to control the use of or to enforce its safety standards. See, e.g., In re Johnson &
Johnson, 553 F. Supp. 2d at 228. Here, Plaintiff does not allege (because it cannot) that NFPA has
any enforcement powers. First, the Union is not a “member” of NFPA over which it has control.
NFPA simply publishes standards developed by a consensus committee process. Second, as

explained above, the standard explicitly states that “NFPA has no power, nor does it undertake, to
i
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police or enforce compliance with the contents of NFPA Standards.”” In addition, NFPA’s website
and the front matter of the standard itself goes even further, containing a public notice and
disclaimer of liability concerning the use of NFPA standards, cited infra.ZG:; Furthermore, the
disclaimer states: “[i]ln issuing and making NFPA Standards available, ‘I[Ihe NFPA is not
undertaking to render professional or other services . . . nor is the NFPA undertaking to perform
any duty owed by any person or entity to someone else.?’

Without any elaboration, Plaintiff alleges that “by virtue of its role in the fire safety
industry” and due to its “special relationship” with the Union, NFPA “owed a duty of. care to
promulgate and maintain standards which promote the health, safety, and welfare of firefighters.”
Compl. § 113. Plaintiff does not provide any specifics detailing this conclusory “speciél
relationship” between NFPA and the Union—nor can it, as there is no transactional relationship
between these two entities and no control over the Union by NFPA. There is no formal contract or
relationship alleged between the Union and NFPA, and NFPA does not require thelUnjon to abide
by or otherwise implement its standards. Quite the opposite, NFPA’s website and the text of the
standard itself specifically disavows the perception that any duty could or would be created by
clearly stating that its standards are consensus-based, and NFPA does not independently test the
information in the standards, make any guaranty or v;/arranty as to their accuracy, accept liability
for reliance on or use of them, or seek to enforce them.?® Accordingly, Plaintiff has not alleged any

facts on which this Court could find a duty of care owed by NFPA to the Union.

25 See Ex. A.
28 See Ex. E, Notice and disclaimer of liab. concerning the use of NFPA standards, Nat’| Fire Prot.
Ass’n, https://www.nfpa.org/Codes-and-Standards/Standards-Development/Disclaimers  (last
visited July 14, 2023). - i'
271d.

28 See Exs. A, E.

|
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2. Plaintiff Fails to Allege that NFPA Has Caused the Type of Harm Recoverable
Under the Law

Plaintiff alleges that NFPA’s development of Standard 1971 has harm:e;:d its members as
well as the Union itself because it has been forced to redirect its time and resources. Compl. 9
119-121. Plaintiff only seeks to recover the Union’s “costs and expenses” allégedly incurred in
seeking to amend Standard 1971, alleging that it has had to redirect its time and “Iexpend significant

bR AN1Y

resources in order to make its members aware of the risks,” “to develop recommended policies
and procedures,” and “to advocate for the repeal” of Standard 1971. Compl. ] 96, 119-121. Yet,
such expenditures are purely discretionary by the Union and entirely self-imposed. Plaintiff fails
to plead any facts detailing how NFPA caused such expenditures, particularly since NFPA neither
obligates the Union, or anyone else, to comply with its standards and has no power to enforce
them.

Although causation is generally left to a jury to decide, it may be determined as a question
of law where there is no set of facts that could support a conclusion that plaintiff>s injuries were
within the scope of liability. Leavitt, 454 Mass. at 44. The law does not impose liability for all
harm factually caused by tortious conduct; liability obtains only where the conduct is both a cause
in fact of the injury and where the resulting injury is within the scope of the foreseeable risk arising
from the negligent conduct. /d. at 45.

Publicly available documents show that IAFF’s own CBAs actually require compliance
with Standard 1971, not NFPA. A cursory online search reveals that Plaintiff’s CB As with various

municipalities across the nation, some of which were executed after the current IAFF leadership

took office, mandate compliance with Standard 1971, the very standard the Union claims in its
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Complaint was foisted upon i‘;.-zg See Ex. C (Town of Avon Memorandum of Agreement executed
on April 29, 2022) at 4. As indicated below, other agencies, such as the F;Iederal Emergency
Management Agency (“FEMA”), also require implementation of Standard ::1971 by any fire
department that accepts FEMA funding. Because NFPA cannot “require”lf adherence to its
standards, there is simply no causal link between any alleged harm caused by the implemeﬁtation
of Standard 1971 and NFPA.

Finally, as indicated above, Plaintiff asserts not only econo.mic loss, but also unspecified
property damage, presumably in order to circumvent the economic loss doctrine. As this Court
knows, “the economic loss doctrine bars recovery [for negligence claims] unless the plaintiff] can
establish that the injuries [] suffered due to the defendant[’s] negligence involved physical harm
or property damage, and not solely economic loss.” Cumis Ins. Soc ’y,' Inc. v. BJ’s Wholesale Club,
Inc., 918 N.E.2d 36, 46 (Mas. 2009). The Union has not alleged any such property losses (nor can
it). Any damages the Plaintiff has explicitly set forth in the Complaint are the discretionary
spending expenses that the Union voluntarily chose to undertake. Furthermore::, although Plaintiff
- seeks an injunction, as explained above, NFPA does not enforce the standards, and as such, there
is no action that NFPA must be prohibited from doing. Accordingly, Plaintiff’s negligence claim

must be dismissed.

? See, e.g., Collective Bargaining Agreement between The City of Belleville and Belleville
Firefighters Local No. 53, IAFF,
https://www.belleville.net/DocumentCenter/View/2273/Belleville-Fire-Contract-Final-2019-
20247bidId= (requiring adherence to NFPA Standard 1971) (Aug. 23, 2022); Agreement between
the County of Clark State of Nevada and Clark County Fire Fighters Local 1908,
https://emrb.nv.gov/uploadedFiles/emrbnvgov/content/Resources/FF/IAFF%201908%20Clark%
20County.pdf (same); Agreement between the City of Middletown, Connecticut and Local Union
#1073 — International Association of Firefightérs, AFL-CIO,
https://www.middletownct.gov/DocumentCenter/View/16289/Fire-Local-1073-IAFF-AFL-CIO-
--2019-2024-PDF (Aug. 2, 2019) (same). }
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C. Plaintiff Fails to Allege Bad Faith or Unfair Conduct in Violation of Chapter 93A

|
!
i
il

Plaintiff does not state a claim for violation of Chapter 93 A because the;Complaint has no
allegations of unfair or deceptive conduct by NFPA, an essential element of any Chapter 93A
claim. See Equip. & Sys. for Indus. v. Northmeadows Constr. Co., 798 N.E.Z;i 571, 575 (Mass.
App. Ct. 2003) (affirming dismissal of Chapter 93A claim where the “aliegations, and the
inferences that might be drawn from them, fall far short of anything that might qualify as an unfair
or deceptive practice under that statute.”). An appropriately pled Chapter 93A claim must
demonstrate that NFPA’s conduct was “immoral, unethical, oppressive or unscrupulous” or within
“the penumbra of some common-law, statutory, or other established concept of unfairness.” Mass.
Farm Buréau Fed’n, Inc. v. Blue Cross of Mass., Inc., N.E.2d 660, 664 (Mass. 1989). Plaintiff’s
pleading falls woefully short of that required showing.

Plaintiff’s Chapter 93A claim asserts that NFPA, through conduct generally set forth in the
Complaint, “engag[ed] in unfair methods of competition and/or unfair and deceptive acts and
practices.” Compl. § 100. Yet, the only allegedly wrongful conduct charged against NFPA is the
allegation that NFPA promulgated a standard with which the Plaintiff now disagrees, changing
course after many years in which it did agree. This conduct in no way rises to “objectionable
conduct [that] attain[s] a level of rascality that would raise an eyebrow of someone inured to the
rough and tumble of the world of commerce.” Levings v. Forbes & Wallace, Inc., 396 N.E.2d 149,
153 (Mass. App. Ct. 1979).

Furthermore, the SJC has clearly stated that Chapter 93A, §11 requires the existence of a
commercial transaction between two persons engaged in trade or commerce in connection with the

alleged misbehavior. Szalla v. Locke, 657 N.E.2d 1267, 1269 (Mass. 1995); see also Manning v.

Zuckerman, 444 N.E.2d 1262, 1263 (Mass. 1983) (Chapter 93A “was ifhtended to refer to
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individuals acting in a business context in their dealings with other business persons and not to

every commercial transaction whatsoever”). Though the Complaint contains the boilerplate
; _

assertion that NFPA “has been engaged in trade and commerce within the (flllommonwealth of
Massachusetts,” Compl. § 19, the Union does not allege any commercial relatior{ship or transaction
between it and NFPA. In sum, there are simply no facts alleged to support any allegation that there
was a commercial transaction between Plaintiff and NFPA that could give rise to Chapter 93A,
Section 11 liability and Plaintiff’s claim should be dismissed.

V. Dismissal Pursuant to Rule 12(b)(7)

Presented with a motion to dismiss under Mass. R. Civ. P. 12(b)(7), a court must refer to
t};e procedure set outAin Mass. R. Civ. P. 19 (“Rule 19”) to determine whether the claim must be
dismissed. Nw. Farm Credit Servs., FLCA v. Miller, No. 14-CV-4487-F, 2014 WL 3728116, at *2
(Mass. Super. Ct. July 10, 2014) (citing Hamilton, 425 N.E.2d at 365-67). “The first inquiry
under Rule 19 is whether a person, or entity, that is not a party should be joined in the action if
possible.” Id. When conducting this inquiry, a court must ask whether “comf)lete relief” can be
awarded despite the non-party’s absence, and whether any relief granted may “as a practical matter
impair or impede [the non-party’s] ability to protect [its] interest” in the subject matter of the
lawsuit. /d. (quoting Mass. R. Civ. P. 19(a)).

Here, the Plaintiff seeks relief in the form of damages and an injunction “[e]njoining NFPA
from maintaining or enforcing NFPA 1971 (2018), Section No. 8.62.” Compl. 9 25. As noted
above, NFPA has no powers of enforcement. Thus, complete reiief cannot'be awarded absent
joining in this lawsuit the various municipal, go;/emment, and in some cases, even unions who do

require compliance with Standard 1971 as a condition of operation and/or funding. However, with

respect to at least some of these legally-necessary entities, joining them to this lawsuit is a legal
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impossibility. For example, FEMA requires that fire departments comply with I%IFPA standards as
a condition of funding,*® yet, as a federal agency, cannot be sued in statIE*, court. See, e.g.,
Dreamweaver Andalusians, LLC v. Prudential Ins. Co. of Am., 184 Cal. Rp‘igir. 3d 735, 741-43
i
(2015) (affirming on appeal a motion to dismiss complaint because federal a}gency, who was a
necessary and an indispensable party, could not be sued in a state court).
Under a Rule 19 analysis, Plaintiff has failed to join the parties necessarﬁr for the “complete
relief” it seeks. This case is comparable to Service Employees International Union, Local 509 v.
Department of Mental Health, where the plaintiff union similarly failed to name the appropriate
entities in its complaint. 14 N.E.3d 216, 228-29 (Mass. 2014) (SJC determining that lower court
| had not erred in its Rule 19 analysis dismissing case because union failed to name vendors who
had contracted with defendar:1t and who were necessary parties to suit). In Service Employees, the
unnamed vendors had an interest in the resolution of the union’s claim and a right to contest those
.claims. Id. Here, the various entities requiring and/or enforcing compliance with Standard 1971
are necessary parties to this action. As in Service Employees, the Union’s faiillure to name all of
these necessary partiés renders its Complaint legally insufficient, and it must be dismissed.
Similarly, Plaintiff has not joined the alleged co-conspirators, L:ion and Gore, as
Defendants despite identifying them by name in the Complaint and alleging that they, unlike

NFPA, gained financially from the alleged conduct. By failing to join the co-conspirators who are

necessary parties, Plaintiff has prejudiced NFPA and the alleged co-conspirators. See Picciotto v.

39 See The Department of Homeland Security Notice of Funding Opportunity Fiscal Year 2022
Assistance to Firefighters Grant Program, FEMA,
https://www.fema.gov/sites/default/files/documents/fema_fy-22-afg-nofo.pdf. (last visited July
14, 2023) (“AFG Program funds used to acquire PPE may only be used to acquire compliant PPE
for firefighting and nonaffiliated EMS personnel. Only the acquisition of PPEI compliant with the
most current edition of NFPA 1971, 1977, 1981 and/or 1999 are eligible act1v1t1es ).
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Cont’l Cas. Co., No. 05-10901, 2006 WL 8445727, at *8 (D Mass. Sept. 2;9, 2006) (granting

'I
12(b)(7) motion for failure to join alleged co-conspirators), aff'd, 512 F.3d 9, lé-l7 (1st Cir. 2008).
I

VI. = Conclusion 55

For the reasons set forth above, the Court should dismiss IAFF’s claims ngainst NFPA with

prejudice.

Respectfully submitted,
National Fire Protection Association, Inc.

By its attorneys,
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Anthony Fuller (BBO # 633246)
Courtney Caruso (BBO # 687642)
HOGAN LOVELLS US LLP ‘
125 High Street, Suite 2010
Boston, MA 02110

(617) 371-1000
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by
the American National Standards Institute. This process brings together volunteers repr'lesenting varied
viewpoints and interests to achieve consensus on fire and other safety issues. While the NFPA administers
the process and establishes rules to promote fairness in the development of consensus, 1t does not
independently test, evaluate, or verify the accuracy of any information or the soundness of any judgments

contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property, or other damages of any nature
whatsoever, whether special, indirect, consequential or compensatory, directly or indirectly resulting from
the publication, use of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as
to the accuracy or completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or
other services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty
owed by any person or entity to someone else. Anyone using this document should rely on his or her own
independent judgment or, as appropriate, seek the advice of a competent professional in determining the
exercise of reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of
NFPA Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for
compliance with this document. Any certification or other statement of compliance with the requirements
of this document shall not be attributable to the NFPA and is solely the responsibility of the certifier or
maker of the statement.

'

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A @ before a section number indicates that words within that section were
deleted and a JAl to the left of a table or figure number indicates a revision to an existing table or figure.
When a chapter was heavily revised, the entire chapter is marked throughout with the JAf symbol. Where
one or more sections were deleted, a ¢ is placed between the remaining sections. Chapters, annexes,
sections, ﬁgures and tables that are new are indicated with an D

Note that these indicators are a guide. Rearrangement of sections may not be captured in the markup,
but users can view complete revision details in the First and Second Draft Reports located in the archived
revision information section of each code at www.nfpa.org/docinfo. Any subsequent changes from the
NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also located there.
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T

ALERT: THIS STANDARD HAS BEEN MODIFIED BY A TIA OR ERRATA

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should
be aware that NFPA Standards may be amended from time to time through the issuance of a Tentative
Interim Amendment (TIA) or corrected by Errata. An official NFPA Standard at any point in time consists
of the current edition of the document together with any TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected
by Errata, go to www.nfpa.org/docinfo to choose from the list of NFPA Standards or use the search feature
to select the NFPA Standard number (e.g., NFPA 13). The document information page provides up-to-
date document-specific information as well as postings of all existing TIAs and Errata. It also includes the
option to register for an “Alert” feature to receive an automatic email notification when new updates and
other information are posted regarding the document.
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

ADDITIONAL NOTICES AND DISCLAIMERS

| Updating of NFPA Standards
i

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of new editions or may be amended from ume to time through the
issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at any pomL in time consists of
! the current edition of the document together with any Tentative Interim Amendments and any Errata then in effect. In order
1o determine whether a given document is the current edition and whether it has been amended through the issuance of
 Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such as the

' National Fire Codes® Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed
below.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governmg the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights, as well as the risk ol infringement of such rights, and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in
American Natonal Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent
Policy, a patent holder has filed a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions Lo applicants desiring to obtain such a license, copies of such filed statements can be
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action Lhat is not in compliance with
applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe
practices and methods. By making these documents available for use and adoption by public authorities and private users, the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, and
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested (o notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process, including information on the procedures for-requesting Formal
Interpretations, for proposing Tenlative Interim Amendments, and for proposing revisions to NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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NFPA® 1971 ;
Standard on :

Protective Ensembles for Structural Fire Fighting and Proximity Fire
Fighting

2018 Edition

This edition of NFPA 1971, Standard on Protective Ensembles for Structural Five Fighting and Proximily
Fire Fighting, was prepared by the Technical Committee on Structural and Proximity Fire Fighting
Protective Clothing and Equipment and released by the Correlating Committee on Fire and
Emergency Services Protective Clothing and Equipment. It was issued by the Standards Council on
August 1, 2017, with an effective date of August 21, 2017, and supersedes all previous editions.

This document has been amended by one or more Tentative Interim Amendments (TIAs) and/or
Errata. See “Codes & Standards” at www.nfpa.org for more information.

This edition of NFPA 1971 was approved as an American National Standard on August 21, 2017..

Origin and Development of NFPA 1971

The original work on this project was done by the Sectional Committee on Protective Equipment
for Fire Fighters that was a part of the Committee on Fire Department Equipment In 1973, the
Sectional Committee released a tentative standard, NFPA 19A-T, Tentative Standard on Prolective
Clothing for Fire Fighters. The Sectional Committee continued its work, and with the cooperation of the
Program for Fire Services Technology of the National Bureau of Standards, developed NFPA 1971,
Standard on Protective Clothing for Structural Fire Fighting. NFPA 1971 was adopted as a standard at the
Fall Meeting in Pittsburgh, PA, on November 18, 1975.

Since that time, the Sectional Committee has been removed from the Committee on Fire
Department Equipment and made a full Technical Committee.

The 1981 edition of NFPA 1971 represented a complete editorial reworking of the 1975 edition o
make the document more usable by both the fire service and protective clothing manufacturers. The
1981 edition was acted on at the Annual Meeting in Dallas, TX, on May 19, 1981.

The 1986 edition incorporated a complete revision of the document to include more
performance requirements and fewer specificalions. Separate performance and testing chapters
were written. The 1986 edition was acted on at the Annual Meeting in Atanta, GA, on May 19-22,
1986.

Following the 1986 edition, the committee was renamed [rom the Technical Committee on
Protective Equipment for Fire Fighters to the Technical Committee on Fire Service Protective
Clothing and Equipment.

The 1991 édition incorporated third-party certification, labeling, and listing for the protective
clothing. A new chapter was added to address interface items, specifically the protective hood and
protective wristlets. Appendix material was developed on cleaning of garments and evaluating how
malterials can aflect heat stress. The 1991 edition, the fourth edition, was presented to the NFPA
membership at the Annual Meeting in Boston, MA, on May 19-23, 1991, and was issued with an
effective date of August 16, 1991.

In October 1994, the NFPA Standards Council reorganized the Technical Committee on Fire
Service Protective Clothing and Equipment as the Project on Fire and Emergency Services Protective
Clothing and Equipment operating with seven technical committees and a technical correlating
committee. NFPA 1971 was now the responsibility of the Technical Committee on Structural and
Proximity Fire Fighting Protective Clothing and Equipment.

The 1997 edition of NFPA 1971, the fifth edition, combined four former standards 0;1 structural
fire fighting protective clothing: NFPA 1971, Standard on Protective Clothing for Structural Fire Fighting,

I
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1971-2 PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

NFPA 1972, Standard on Helmels for Structural Fire Fighting; NFPA 1973, Standard on Gloves for Structural Fire Fighting; and NFPA
1974, Standard on Proteciive Footwear for Structural Fire Fighting, into a single document entitled NFPA 1971, Standard on Protective
Ensemble for Structural Fire Fighling.

The 2000 edition was the sixth edition and represented a complete revision to the fifth (1997) edluon Among other
changes, the edition introduced new requirements for evaporative heat transfer through garments through a total heat loss
test, for evaluating thermal insulation in areas of garments that are most likely Lo become compressed through a conductive

- and compressive heat resistance test, for evaluating hand dexterity with gloves Lhrough a new hand function test, and for
evaluating the durability of barrier materials through additional preconditioning prior to selected physical tests of the barrier
materials.

The sixth edition was presented o the Association membership at the 1999 Fall Meeting in New Orleans, LA, on November
17, 1999, and issued by the Standards Council with an effective date of February 11, 2000.

The 2007 edition of NFPA 1971, the seventh edition, represented a complete revision. The requirements of two former
standards, the 2000 (sixth) edition of NFPA 1971, Standard on Protective Ensemble for Structural Fire Fighting, and the 2000
(second) edition of NFPA 1976, Standard on Prolective Ensemble for Proximily Fire Fighting, were combined into a single document
entitled NFPA 1971, Standard on Proteciive Ensembles for Structural Fire Fighting and Proximity Fire Fighting.

Other than combining the two documents, the major changes represented in the 2007 edition were the optional
requirements for protection from CBRN terrorism agents (specified chemicals, biological agents, and radiological particulate)
that could be released as a result of a terrorism attack. These optional requirements could be selected by fire departments that
were concerned about first response of their personnel to such WMD incidents where “normal” fire fighting protective
ensembles offer litle or no protection from CBRN terrorism agents, and where supplementary protective ensembles that are
certified as compliant with NFPA 1994, Standard on Proteciive Ensembles for First Responders o CBRN Terrorism Incidents, for
protection from CBRN terrorism agents are unlikely to be provided to the vast majority of fire fighting first responders.

The CBRN optional protection can be applied only to an entire ensemble, including the specified CBRN SCBA for that
ensemble, and cannot be applied to individual ensemble elements. The design and performance of the entire ensemble
including the CBRN SCBA provides the CBRN protection for the wearer and depends on the proper use of the entire
ensemble to accomplish this protection. No combination of individual ensemble elements short of the entire assembled
ensemble will give CBRN protection.

These optional CBRN requirements that apply to both structural fire fighting protective ensembles and proximity fire
fighting protective ensembles were built into the construction of the “basic” fire fighting protective ensemble elements so that
nothing had to be added to or subtracted from the basic fire fighting protective clothing in order to achieve the protection
from CBRN terrorism agents. The optional CBRN requirements did not decrease any of the protection for the fire fighting
environments in which these ensembles are used.

The 2007 edition was presented to the Association membership at the 2006 Association Annual Meeting in Orlando,
Florida, on June 7, 2006, and issued by the Standards Council with an effective date of August 17, 2006.

The 2013 edition of NFPA 1971 represented a complete revision of the document, incorporating many technical and
editorial changes. In addition to several new definitions and revised labeling requirements, changes were made to the
performance requirements in Chapter 7, including those for garment zippers, fastener tape, and helmets. Performance
requirements for the radiant reflective protective areas of proximity fire fighting protective glove elements also were added. A
number of tests in Chapter 8 were revised, including glove test areas, the flame resistance test procedure, the glove hand
function test procedure, and the slip resistance test. The chemical permeation test and the man-in-simulant test (MIST) also
were completely revised. New Lests were added to Chapter 8, including a Lorque test, transmitted and stored thermal energy
test, fastener tape strength test, and a glove tool test.

For the 2018 edition of the standard, CBRN was removed from NFPA 1971 and put into NFPA 1994, including definitions,
design and performance requirements, and test methods related to CBRN. There is a new definition for protective barrier hood,
the optional interface element of the protective ensemble that provides limited thermal, physical, and barrier protection to the
coat/helmet/SCBA facepiece interface area. Both the Particulate Filtration Efficiency Test and Total Heat Loss Test are
required for the new optional interface element. Current design requirements for hoods are left in as well (hood size opening,
what it must cover, elc.). A new glove sizing system is an evenly graded system that readily lends itself to the use of a Brannock-
style measuring device for estimalting correct sizing (similar to footwear).

A new test method, Water Vapor Resistance Test (R,,), was created at First Draft but removed during Second Draft after
lengthy discussion and presentation. The Technical Committee agrees that while this test may provide valuable information,
there has only been limited data to support including this test in the standard during this revision cycle. The Technical
Committee does want Lo encourage continued research on this test method and established a task group for work during the
intervening years on this issue.
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ORIGIN AND DEVELOPMENT 1971-3

In Memoriam, 11 September 2001

We pay tribute to the 343 members of FDNY who gave their lives to save civilian victims on 11 September 2001, at the World
. Trade Center. They are true American heroes in death, but they were also American heroes in life. We will keep them in our
; memory and in our hearts. They are the embodiment of courage, bravery, and dedication. May Lhey rest in peace.
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19714 PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

Correlating Committee on Fire and Emergency Services Protective Clothing and Equipment

. William E. Haskell, II, Chair

i National Institute for Occupational Safety & Health, MA [E]
i Rep. National Institute for Occupational Safety & Health
{
|
3
|

. Jason L. Allen, Intertek Testing Services, NY [RT] David G. Matthews, Fire & Industrial (I'?PE) Ltd., United Kingdom
i James B. Area, Chimera Enterprises International, MD [SE] [SE] . "_ .
. Joseph Arrington, San Antonio Fire Department, TX [U] l.(ep.. Internz'mox:lal Standards Qrgaq1zauon
Roger L. Barker, North Carolina State University, NC [SE] Ben}_]{amm Mauti, Mine Safety APP‘_“?‘“C‘?S Company, PA [M]
. . e ] X ep. Compressed Gas Association
_][;Tes E. Brinkley, International Association of Fire Fighters, DC Michael . McKenna, Michael McKenna & Associates, LLC, CA [SE]
Rep. International Association of Fire Fighters John H. Morris, TYCO/Scott Safety, GA [M]
Steven D. Corrado, UL LLC, NC [RT] Jack E. Reall, Columpus (OH) Divi.sion of Fire, OH [L]
Cristine Z. Fargo, International Safety Equipment Association, VA Rep. Columbus Flreﬁghters Union
[M] Jeffrey O. Stull, International Personnel Protection, Inc., TX [M]
Edmund Farley, Pittsburgh Bureau Of Fire, PA [E] Tim W. Tomlinson, Addison Fire Department, TX [C]
Robert A. Freese, Globe Manufacturing Company, NH [M] Rober? D.-Tutterow, Jr., Fire Industry Equipment Research
Patricia A. Gleason, ASTM/ Safety Equipment Institute (SEI), VA Organization (FIERO), NC [U]

[RT] ‘ Rep. NFPA Fire Service Section
William A. Van Lent, Veridian Ltd., Inc., IA [M]

Rep. Fire & Emergency Manufacturers & Services Association
Bruce H. Varner, BHVarner & Associates, AZ [M]

Rep. International Fire Service Training Association
Steven H.-Weinstein, Honeywell Safety Products, CA [M]
Richard Weise, Los Angeles County Fire Department, CA [U]
Harry P. Winer, HIP Consulting LLC, MA [SE]

David V. Haston, U.S. Department of Agriculture, ID [E]

Diane B. Hess, PBI Performance Products, Inc., NC [M]
Thomas M. Hosea, U.S. Department of the Navy, FL [RT]
James S. Johnson, Lawrence Livermore National Laboratory, CA
[RT]

Jeff Legendre, Northborough Fire Department, MA [U]

Karen E. Lehtonen, Lion Group, Inc., OH [M]

Gregory J. Mackin, Boston Fire Department, MA [E]

Alternates
Louis Carpentier, Innotex Inc., Canada [M] Russell Shephard, Australasian Fire & Emergency Service
(Alt. to William A. Van Lent) Authorities Council, Australia [SE]
Patricia A. Freeman, Globe Manufacturing Company, LLC, NH [M] (Alt. to David G. Matthews)
(Alt. to Robert A. Freese) David P. Stoddard, Michael McKenna & Associates, LLC, CA [SE]
Tim J. Gardner, 3M Company, MN [M] (Alt. to Michael F. McKenna)
(Alt. to Cristine Z. Fargo) Grace G. Stull, International Personnel Protection, Inc., TX [M]
Pamela A. Kavalesky, Intertek Testing Services, NY [RT] (Alt. to Jeffrey O. Stull)
(Alt. to Jason L. Allen) Jonathan V. Szalajda, National Institute for Occupational Safety &
Judge W. Morgan, Tyco/Scott Safety, NC [M] Health, PA [E]
(Alt. to John H. Morris) - (Alt. to William E. Haskell, III) )
Gary L. Neilson, Sparks, NV [U] ; Donald B. Thompson, North Carolina State University, NC [SE]
(Alt. to Robert D. Tutterow, Jr.) (Alt. to Roger L. Barker)
Amanda H. Newsom, UL LLC, NC [RT] W. Jason Traynor, MSA Safety, PA [M]
(Alt. to Steven D. Corrado) (Alt. to Benjamin Mauti)
Anthony Petrilli, U.S. Department of Agriculture, MT [E] Jian Xiang, The DuPont Company, Inc., VA [M]
(Alt. to David V. Haston) (Alt. to Diane B. Hess)
Stephen R. Sanders, ASTM/Safety Equipment Institute (SEI), VA
RT
[ (]Alt. to Patricia A. Gleason)
Nonvoting
Robert J. Athanas, FONY/SAFE-IR, Incorporated, NY [U] Jeremy Metz, West Metro Fire Rescue, CO [U]
Rep. TC on Electronic Safety Equipment Rep. TC on Special Operations PC&E
Christina M. Baxter, U.S. Department of Defense, VA [E] Brian Montgomery, U.S. Department of Justice, DC [E]
Rep. TC on Hazardous Materials PCXE Daniel N. Rossos, Oregon Department of Public Safety Standards &
Tricia L. Hock, ASTM/Safety Equipment Institute (SEI), VA [RT] Training, OR [E]
Rep. TC on Emergency Medical Services PC&E Rep. TC on Respiratory Protection Equipment
Stephen J. King, Babylon, NY [SE] ’ Rick L. Swan, JAFF Local 2881 /CDF Fire Fighters, VA [L]
I Rep. TC on Structural and Proximity Fire Fighting PC&E Rep. TC on Wildland Fire Fighting I,"C&E
' .
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COMMITTEE PERSONNEL 1971-5

Chris Farrell, NFPA Staff Liaison
l
This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is fm‘tlnd at the
back of the document. !

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.
: Committee Scope: This Committee shall have primary responsibility for documents on the
design, performance, testing, and certification of protective clothing and protective
equipment manufactured for fire and emergency services organizations and personnel, to
protect against exposures encountered during emergency incident operations. This
Committee shall also have the primary responsibility for documents on the selection, care,
and maintenance of such protective clothing and protective equipment by fire and
emergency services organizations and personnel.
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1971-6 PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment

Stephen J. King, Chair .
Babylon, NY [SE]

Marni L. Schmid, Secretary (Alternate) i
) Fortunes Collide Marketing LLC, MI [U] \
Rep. Fire Industry Education Resource Organization "

(Alt. to Robert D. Tutterow, Jr.) ' '

Jason L. Allen, Intertek Testing Services, NY [RT]
George E. Berger, U.S. Marine Corps Installations Command, DC
[C] .
Steven D. Corrado, UL LLC, NC [RT]
Paul E. Curtis, L.N. Curtis & Sons, CA [IM]
Anthoney Shawn Deaton, NC State University, NC [SE]
Tim Durby, Prescott Fire Department, AZ [U]
David P. Fanning, E. D. Bullard Company, KY [M]
Jonathan Fesik, Fire Industry Repair Maintenance Inc., Canada
[IM]
William A. Fithian, ASTM /Safety Equipment Institute (SEI), VA
[RT]
Patricia A. Freeman, Globe Manufacturing Company, LLC, NH [M]
Richard O. Granger, Jr., Charlotte Fire Department, NC [U]
A. Ira Harkress, U.S. Department of the Navy, FL'[RT]
William E. Haskell, III, National Institute for Occupational Safety &
Health, MA [E]

Rep. National Institute for Occupational Safety & Health
Earl Hayden, El Paso, TX [L]

Rep. International Association of Fire Fighters
John M. Karban, FireDex, LLC, OH [M]
Kim Klaren, Fairfax County Fire & Rescue Department, VA [U]

Steve L. Lakey, Northwest Safety Clean Inc., OR [IM]
Rep. Verified Independent Services Providers Association

Karen E. Lehtonen, Lion Group, Inc., OH [M]
Michael F. McKenna, Michael McKenna & Associates, LLC, CA [SE]
Louis V. Ott, Gentex Corporation, PA [M]
Tom Ragan, Shelby Specialty Gloves, TN [M]
Jim Reidy, San Antonio Fire Department, TX [L]
Rep. Texas State Association of Fire Fighters
John K. Rhoades, Jr., Kingman Fire Department, AZ [E] )
Rep. International Association of Fire Chiefs
John F. Rihn, Mine Safety Appliances Company, PA [M]

R. Wendell Robison, Fillmore, UT [C]
Rep. National Volunteer Fire Council

Kelly Sisson, Heartland Fire & Rescue, CA [U]
Jeffrey O. Stull, International Personnel Protection, Inc., TX [M]
Tim W. Tomlinson, Addison Fire Department, TX [C]
Robert D. Tutterow, Jr., Fire Industry Equipment Research
Organization (FIERO), NC [U]
Rep. Fire Industry Education Resource Organization
Richard Weise, Los Angeles County Fire Department, CA [U]
Rep. Southern Area Fire Equipment Research
Harry P. Winer, HIP Consulting LLC, MA [SE]

Alternates

Roger L. Barker, North Carolina State University, NC [SE]
(Alt. to Anthoney Shawn Deaton)

Eric R. Buzard, Mine Safety Appliances Company, PA [M]
(Alt. to John F. Rihn)

Thomas A. Clark, Minnesota Professional Fire Fighters, MN [L]
(Alt. to Earl Hayden)

Nicholas J. Curtis, Liberty Township, OH [SE]
(Alt. to Michael F. McKenna)

William Matthew Ernst, E.D. Bullard Company, KY [M]
(Alt. to David P. Fanning)
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Jeff Sedivec, L.N. Curtis & Sons, ID [IM]
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Nonvoting

William R. Hamilton, U.S. Department of Labor, DC [E] Andrew Levinson, U.S. Department of Labor, DC [E]
Rep. Occupational Safety & HFalth Administration

Chris Farrell, NFPA Staff Liaison !
This list represents the membership at the time the Committee was balloted on the final text of this edition.

Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document. '

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This committee shall have primary responsibility for documents on
protective ensembles, except respiratory protection, that provides head, limb, hand, foot,
torso, and interface protection for fire fighters and other emergency services responders
during incidents involving structural fire fighting operations or proximity fire fighting
operations. Structural fire fighting operations include the activities of rescue, fire
suppression, and property conservation during incidents involving fires in buildings,
enclosed structures, vehicles, marine vessels, or like properties. Proximity fire fighting
operations include the activities of rescue, fire suppression, and property conservation
during incidents involving commercial and military aircraft fires, bulk flammable gas fires,
bulk flammable and combustible liquids fires, combustible metal fires, exotic fuel fires, and
other such fires that produce very high levels of radiant heat as well as convective and
conductive heat. Additionally, this committee shall have primary responsibility for
documents on the selection, care, and maintenance of structural and proximity fire fighting
protective ensembles by fire and emergency services organizations and personnel.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or fo determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material on
the paragraph can be found in Annex A.

A reference in brackets [ ] following a section or paragraph
indicates material that has been extracted from ahother NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex C. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other references
as appropriate. Requests for interpretations or revisions of
extracted text shall be sent 1o the technical committee respon-
sible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex C.

Chapter 1 Administration

1.1* Scope.

1.1.1 This standard shall specify the minimum design,
performance, testing, and certification requirements for struc-
tural fire fighting protective ensembles and ensemble elements
that include coats, trousers, coveralls, helmets, gloves, footwear,
and interface components.

1.1.2 This standard shall specify the minimum design,
performance, testing, and certification requirements for prox-
imity fire fighting protective ensembles and ensemble elements
that include coats, trousers, coveralls, helmets, gloves, footwear,
and interface components.

N 1.1.2.1 This standard shall also specify optional requirements
for particulate barrier protective hood interface components.

2018 Edition

1.1.3* This standard shall also specify additional optional
requiremems for structural fire fighting protective ensembles
and proximity fire ﬁghung protecuve ensembles that will

provide limited protection from hquld and particulate hazards.

1.1.3.1 This standard shall noﬁ spec1fy requ1remems “for
protection agamsl CBRN terrorism’ agems

1.1.4 This standard shall specify requlremenls for new struc-
tural fire fighting protective ensembles, new proximity fire
fighting protective ensembles, or new elements for both ensem-
bles.

1.1.5* This standard shall not specify requirements for any
accessories that could be attached to the certified product, but
are not necessary for the certified product to meet the require-
ments of this standard.

1.1.6 Other than for the certification of structural or proxim-

ity protective ensembles to the opuonal complelé ‘ensemble

liquid and paruculale “hazard protectlon requirements, this

standard shall not specify the resplratofy protection that is

necessary for proper protection with structural or fire ﬁghung
protective ensembles.

1.1.7 Certification of compliant structural fire fighting protec-
tive ensembles, compliant proximity fire fighting protective
ensembles, and compliant elements of both ensembles to the
requirements of this standard shall not preclude certification
to additional appropriate standards where the ensemble or
ensemble element meets all the applicable requirements of
each standard.

1.1.8 This standard shall not be construed as addressing all of
the safety concerns associated with the use of compliant protec-
tive ensembles or ensemble elements. It shall be the responsi-
bility of the persons and organizations that use compliant
protective ensembles or ensemble elements to establish safety
and health practices and determine the applicability of regula-
tory limitations prior to use.

1.1.9 This standard shall not be construed as addressing all of
the safety concerns, if any, associated with the use of this stand-
ard by testing facilities. It shall be the responsibility of the
persons and organizations that use this standard to conduct
testing of protective ensembles or ensemble elements 1o estab-
lish safety and health practices and determine the applicability
of regulatory limitations prior to using this standard for any
designing, manufacturing, and testing.

1.1.10 Nothing herein shall restrict any jurisdiction or manu-
facturer from exceeding these minimum requirements.

1.2* Purpose.

1.2.1 The purpose of this standard shall be to establish mini-
mum levels of protection for fire fighting personnel assigned to
fire department operations including but not limited to struc-
tural fire fighting, proximity fire fighting, rescue, emergency
medical, and other emergency first responder functions.

1.2.1.1 To achieve this purpose, this standard shall establish
minimum requirements for structural fire fighting protective
ensembles and ensemble elements designed to provide fire
fighting personnel limited protect}on from thermal, physical,
environmental, and bloodborne }I)athogen hazards encoun-
tered during structural fire fightingloperations.

|
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1.2.1.2 To achieve this purpose, this standard shall establish
minimum requirements for proximity fire fighting protective
ensembles and ensemble elements designed to provide fire
fighting personnel limited protection from thermal exposures
where high levels of radiant heat as well as convective and
conductive heat are released, and from physical, environmen-
tal, and bloodborne pathogen hazards encountered during
proximity fire fighting operations.

1.2.2 The purpose of this standard shall also be to establish a
minimum level of protection for structural and proximity fire

ﬁghung _personnel from exposure to liquid and particulate

contaminants as an option for compliant structural fire fighting

ensembles, for compliant proximity fire fighting ensembles,
and for compliant elements for both ensembles.

1.2.3* Controlled laboratory tests used to determine compli-
ance with the performance requirements of this standard shall
not be deemed as establishing performance levels for all situa-
tions to which personnel can be-exposed.

1.2.4 This standard shall not be utilized as a detailed manufac-
uring or purchasing specification but shall be permitted to be
referenced in purchase specifications as minimum require-
ments.

1.3 Application.

1.3.1 This standard shall apply to the design, manufacturing,
testing, and certification of new structural fire fighting protec-
tive ensembles, new proximity fire fighting protective ensem-
bles, and new elements of both ensembles for protection from
thermal, physical, environmental, and bloodborne pathogen
hazards encountered during structural fire fighting operations.

A 1.3.2% This standard shall apply to the design, manufacturing,
testing, and certification of new structural fire fighting protec-
tive ensembles, new proximity fire fighting protective ensem-
bles, and new elements of both ensembles for additional

optional protection from llquld and parUCu.laLe comammams

1.3.3 This standard shall not apply to any protective ensem-
bles, ensemble elements, or protective clothing for any other
types of fire fighting operations.

A 1.3.4 This standard shall not apply to structural fire fighting
protective ensembles manufactured according (o previous

editions of NFPA 1971.

A 1.3.5 This standard shall not apply to structural fire fighting
protective clothing and equipment manufactured according to
past_editions of NFPA 1971, NFPA 1972, NFPA 1973, and
NFPA 1974.

A:1.3.6 This standard shall not apply to proximity fire ﬁghting
protective ensembles manufactured according to previous
editions of NFPA'1976.

A 1.3.7 This standard shall not apply to proximity fire fighting
protective clothing and equipment manufactured according to

past editions of NFPA 1976.

1.3.8*% This standard shall not apply to any accessories that
could be attached to the certified product, before or after
purchase, but are not necessary for the certified product to
meet the requirements of this standard.

IA 1.3.9 This standard shall not apply to the use of structural fire
fighting protective ensembles, proximity fire fighting protective

IShaA(ie“d text = Revisions. A =Text deletions and figure/table revisions.

ensembles, or elements of these ensembles since these require-
ments are specified in NFPA 1500.

1.4 Units.

1.4.1 In this standard, values for measurement are followed by
an equivalent in parentheses] but only the first stated value
shall be regarded as the requirement.

1.4.2 Equivalent values in parentheses shall not be considered
as the requirement, as these values are approximate.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be
considered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Bauerymarch Park, Quincy, MA 02169-7471.

NFPA 1500, Standard on Fire Department Occupational Safety and
Health Program, 2018 edition.

NFPA 1851, Standard on Selection, Care, and Maintenance of
Protective Ensembles for Structural Fire Fighling and Proximity Fire
Fighting, 2014 edition.

NFPA 1972, Helmets for Structural Fire Fzghlmg, 1992 edition.
(withdrawn)

NFPA 1973, Gloves for Structural Fire Fzghtmg, 1993 edition.
(withdrawn)

NFPA 1974, Protective Footwear for Structural Fire Fighting, 1992
edition. (withdrawn)

NFPA 1976, Standard on Proiective Ensemble for Proximily Fire
Fighting, 2000 edition. (withdrawn)

NFPA 1981, Standard on Open-Circuil Self-Conlained Breathing
Apparatus (SCBA) for Emergency Services, 2013 edition.

NFPA 1983, Standard on Life Safety Rope and Lquipment for
Emergency Services, 2017 edition.

2.3 Other Publications.

‘A 2.3.1 AATCC Publications. American Association of Textile

Chemists and Colorists, P.O. Box 12215, Research Triangle
Park, NC 27709.

AATCC 35, Waler Resistance: Rain Test, 2013.
AATCC 42, Water Resistance: Impact Penetration Test, 2013,
AATCC 61, Colorfasiness lo Laundering: Accelerated, 2013.

AATCC 70, Water Repellency — Tumble Jar Dynamic Absorption
Test, 2015,

AATCC 135, Dimensional Changes of Fabrics after Home Launder-
ing, 2004.

[ ]
A 2.3.2 ASTM Publications. ASTM International, 100 Barr

Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.

ASTM AG666, Standard Specification for Annealed or Cold Worked
Austenitic Stainless Steel Sheet, Strip, Plate, and Flal Bar, 2015,

ASTM B152/B152M, Speczf iation for Copper Sheel, Strip Plale,
and Rolled Bar, 2013.

ASTM DA471, Standard Test Melhod for Rubber Property—Lffect of
Liquids, 2016. !
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" ASTM D751, Standard Test Methods for Coated Fabrics, 2011.

. ASTM D1003, Standard Test Method for Haze and Lummous
Tmnsmzttance of Transparent Plastics, 2013.

|
{ ASTM D1683, Standard Test Meihod for Failure in Sewn Seams of
Woven Fabrics, 2011.

|
i ASTM D1776/D1776M, Standard Practice for Conditioning and
'I?sting Textiles, 2016.

ASTM D3359, Standard Test Methods for Measuring Adhesion by
Tape Test, 2009 e2.

ASTM D3940, Standard Test Method for Bursting Strength (Load)
and Elongation of Sewn Seams of Knit or Woven Stretch Textile
Fabrics, 1983.

ASTM D4157, Standard Test Method for Abrasion Resistance of
Textile Fabrics (Oscillatory Cylinder Method), 2013,

ASTM D4966, Standard Test-Method for Abrasion Resistance of
Textile Fabrics (Martindale Abrasion Test Method), 2012 el.

ASTM D5034, Standard Test Method for Breaking Strength and
Elongation of Textile Fabrics (Grab Test), 2013.

ASTM D5169, Standard Test Method for Shear Strength (Dynamic
Method) of Hook and Loop Touch Fasteners, 2015.

ASTM D5170, Standard Test Method for Peel Strength (“T”
Method) of Hook and Loop Touch Fasteners, 2015.

ASTM D5587, Standard Test Method for the Tearing Strength of
Fabrics by Trapezoid Procedure, 2015.

ASTM D6413/D6413M, Standard Test Method for Flame Resist-
ance of Textiles (Vertical Test), 2015.

ASTM D6775, Standard Test Method for Breaking Strength and
Elongation of Textile Webbing, Tape and Braided Malerial, 2013.

ASTM D6797, Standard Test Method for Bursting Strength of
Fabrics Constant-Rate-of-Extension (CRE) Ball Burst Test, 2015.

ASTM D7138, Siandard Test Method to Delermine Melting
Temperature of Synthetic Fibers, 2016.

ASTM E809, Standard Practice for Measuring Photometric Charac-
teristics of Retroreflectors, 2013.

ASTM E991, Standard Practice for Color Measurement of Fluores-
cent Specimens Using the One-Monochromator Method, 2011.

ASTM E1164, Standard Practice for Oblaining Spectromeiric Data
for Object -Color Evaluation, 2012.

ASTM E2152, Standard Practice for Computing the Colors of Fluo-
rescent Objects from Bispectral Photometric Data, 2012,

ASTM E2153, Standard Practice for Obtaining Bispectral Pholo-
metric Data for Evaluaiion of Fluoresceni Color, 2011.

ASTM F903, Standard Test Method for Resistance of Malerials
" Used in Protective Clothing to Penetration by Liquids, 2010.

ASTM F1060, Siandard Test Method for Thermal Protective
Performance of Malerials for Prolective Clothing for Hot Surface
Contacl 2008.

ASTM F1215, Test Method for Determining the Initial Efficiency of
a, Flatsheet Filler Medium in an Adrflow Using Laiex Spheres, 1998.
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ASTM F1342/F1342M, Standard Test Method for Protective
Clothing Material Resistance to Puncture, 2013 el.

ASTM F1359/F1359M, Standard ffTesl Method for Liquid Penelra-
tion Resistance of Protective Clothing or Protective Ensembles Under a
Shower Spray While on a Manikin, 201‘6

ASTM F1671/F1671M, Standard Test Method for Resistance of
Materials Used in Protective Clothmg lo Penetration by Blood-Borne
Pathogens Using Phi-X-174 Baclmo[zhage Penetration as a Test
System, 2013. K

ASTM F1790, Test Methods for Me'asun'ng Cul Resistance of Male-
rials Used in Prolective Clothing, 2005

ASTM F1868, Standard Test Method for Thermal and Evaporative
Resistance of Clothing Malerials Using a Sweating Hol Plate, 2014.

ASTM F1939, Standard Test Method for Radiant Heat Resistance
of Flame Resistant Clothing Malerials with Conlinuous Healing,
2015.

ASTM F2010/F2010M, Standard Test Method for Evaluation of
Glove Effects on Wearer Hand Dexterily Using a Modified Pegboard
Test, 2010.

ASTM F2299/F2299M, Standard Test Method for Determining the
Initial Efficiency of Materials Used in Medical Face Masks to Penelra-
tion by Particulales Using Latex Spheres, 2010.

ASTM F2412, Standard Test Methods for Foot Protection, 2011.

ASTM F2413, Standard Specification for Performance Require-
menis for Protective (Safety) Toe Cap Foolwear, 2011.

ASTM F2731, Standard Test Method for Measuring the Transmil-
led and Stored Energy in Fire Fighter Protective Clothing Systems,
2011.

ASTM F2894, Standard Test Method for Evaluation of Materials,
Protective Clothing and Equipment for Heat Resistance Using a Hot
Air Circulating Oven, 2014.

ASTM F2913, Standard Test Method for Measuring the Coefficient
of Friction for Evaluation of Slip Performance of Footwear and Test
Surfaces/Flooring Using @ Whole Shoe Tester, 2011.

ASTM F2961, Standard Test Method for Characterizing Gripping
Performance of Gloves Using a Torque Meter, 2015.

ASTM G155, Standard Practice jm Operating Xenon Arc Light
Apparatus for Exposure of Non-Metallic Maierials, 2013.

2.3.3 CIE Publications. U.S. National Committee of the
Comission Internationale de 1'Eclairage CIE, c/o Mr. Thomas
M. Lemons, TLA — Lighting Consultants, Inc., 7 Pond Street,
Salem, MA 019704819.

1SO/CIE 10526, Calorimetric Illuminants, 1999.

2.3.4 CSA Publications. Canadian Standards Association,
5060 Spectrum Way, Mississauga, ON, L4W 5N6, Canada.

CSA 7195, Protective Foolwear, 2014.

2.3.5 FIA Publications. Footwear Industries of America, 1420
K Street, NW, Suite 600, Washingto\p, DC 20005.

FIA 1209, Whole Shoe Flex, 1984. |
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2.3.6 GSA Publications. U.S. General Services Administration,
1800 F Street, N.W., Washington, DC 20405.

Federal Test Method Standard 191A, Textile Test Methods,
20 July 1978.

|

! N, 2.3.7 ISEA Publications. International Safety Equipment Asso-
| ciation, 1901 North Moore Street, Arlington, VA 22209-1762.

|

ANSI/ISEA 107, American National Standard for High-Visibility
Safety Apparel and Accessories, 2015.

ANSI/ISEA 787.1, Occupational and Educational Personal Eye
and Face Prolection Devices, 2015.

A 2.3.8 ISO Publications. International Organization for Stand-
ardization, ISO Central Secretariat, BIBC II, Chemin de Blan-
donnet 8, CP 401, 1214 Vernier, Geneva, Switzerland.

ISO Guide 27, Guidelines for corrective action to be laken by a
cerlification body in the evenl of misuse of its mark of conformaty, 1983.

1SO 4649, Rubber, vulcanized or thermoplastic — Delerminaiion of
abrasion resisiance using a rolaling cylindrical drum device, 2010.

1SO 9001, Quality management systems — Requirements, 2008.
ISO 9001, Quality management syslems — Requirements, 2015.

ISO 17011, Conformity assessmeni — General requirements for
accredilation bodies accrediling conformily assessment bodies, 2004.

ISO 17021, Conformity assessment — Requirements for bodies
providing audit and ceriificalion of managemenl systems — Part 1:
Requirements, 2015.

ISO 17025, General requirements for the competence of lesting and
calibration laboraltories, 2005.

ISO 17492, Clothing for protection against heal and flame —
Determination of heal transmission on exposure lo both flame and radi-
anl heat, 2003.

ISO/CIE 10526, Calorimetric Illuminanis, 2007.

ISO/1EC 17065, Conformily assessment — Requirements for bodies
cerlifying products, processes, and services, 2012.

2.3.9 SAE Publications. SAE International, 400 Common-
wealth Drive, Warrendale, PA 15096.

SAE ]J211-1, Insirumentalion for Impact Test, Part 1 — Electronic
Instrumentation, 2014.

2.3.10 U.S. Department of Defense Publications. Standardi-
zation Document Order Desk, Building 4/D, 700 Robbins
Avenue, Philadelphia, PA 19111-56094.

A-A-55126B, Commercial llem Description, Fastener Tapes, Hook
and Loop, Synthetic, 2006.

A-A-55634A, Commercial Item Description, Zippers (Fasleners,
Slide, Interlocking), March 23, 2004.

2.3.11 U.S. Government Publications. U.S. Government
Publishing Office, 732 North Capitol Street, NW, Washington,
DC 20401-0001.

Title 29, Code of Federal Regulations, Part 1910.132,
“Personal Protective Equipment: General Requirements,” 1994.

Shaded text = Revisions. A = Text deletions and figure/table revisions.

A 2.3.12 U.S. Military Publications. U.S. Army Developmental

Test Command, ATTN: CSTE-DTGTT-S, Aberdeen Proving
Ground, MD 21005-5055.

Federal Specification CCG-C419, Cloth, Duck, Unbleached,
Plied-Yarns, Army and Numbered; 1985.
Il

2.3.14 Other Publications. Merriam-Webster's Collegiate Dictionary,
11th edition, Merriam-Webster, Inc., Springfield, MA, 2003.

Test Operations Procedurej (TOP) 10-2-022, Chemical Vapor
and Aerosol System-Level Testing of Chemical/Biological Prolective
Suits, 2013.

2.4 References for Extracts in Mandatory Sections. (Reserved)

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Websier’s Collegiale
Dictionary, 11th edition, shall be the source for the ordinarily
accepled meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2% Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the requirements
of a code or standard, or for approving equipment, materials,
an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an organ-
ization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or materi-
als, and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a
specified manner. (See also definition 3.3.88, Product Label.)

3.2.4* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalua-
tion of services, and whose lisling states that either the equip-
ment, material, or service meets appropriate designated
standards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.2.7 Standard. An NFPA Stindard, the main text of which
contains only mandatory prov1510ns using the word “shall” o
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. Nonmandatory provisions are not to be
considered a part of the requiremenls of a standard and shall
be located in an appendix, lannex, footnote, informational
note, or other means as permmed in the NFPA Manuals of
Style. When “used in a genenc sense, such as in the phrase

e = Section deletions. N = New material. 2018 Edition
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['s?iﬁ‘dé?&é “development process” or “standards developmen(
acuvmes, the term “standards” includes all NFPA Standards;
mcludmg Codes, Slandards, Rccommended Practices, and
Guxdes

3.3 General Definitions.

3.3.1 Arch. The bottom curve of the foot from the heel to the
ball.

IN.3.3.2 Barrier Hood.
Protective Hood.

See 3.3.136, Strucwural Fire Fighting

3.3.3 Barrier Material. The part of the composite that limits
transfer from the face of the layer to the other side.

3.3.4 Basic Plane. The anatomical plane that includes the
superior rim of the external auditory meatus, the upper edge
of the external openings of the ear, and the inferior margin of
the orbit, which is the lowest point of the floor of the eye
sockel.

3.3.5 Belt. An equipment item configured as a device that
fastens around the waist only and is designated .as a ladder belt
or an escape belt.

3.3.6 Biological Terrorism Agents. Liquid or particulate
agents that can consist of biologically derived toxin or patho-
gen to inflict lethal or incapacitating casualties.

3.3.7* Bitragion Coronal Arc. The arc between the right and
left tragion as measured over the top of the head in a plane
perpendicular to the midsagittal plane.

3.3.8* Bitragion Inion Arc. The arc between tragion as meas-
ured over the inion.

3.3.9 Body Fluid-Borne Pathogen. An infectious bacterium
or virus carried in human, animal, or clinical body fluids,
organs, or lissue.

3.3.10 Body Fluids. Fluids that are produced by the body
including, but not limited to, blood, semen, mucus, feces,
urine, vaginal secretions, breast milk, amniotic fluid, cerebro-
spinal fluid, synovial fluid, and pericardial fluid.

3.3.11 Bootie. A sock-like extension of the garment or suit leg
that covers the entire foot.

3.3.12 Brim. A part of the shell of the helmet extending
around the entire circumference of the helrlnet.

3.3.13 Brim Line. A horizontal plane inter\secting the point of
the front opening of the helmet at the midsagittal plane.

3.3.14 Cargo Pockets. Pockets located on the protective
garment exterior.

3.3.15 CBRN. An abbreviation for chemicals, biological
agents, and radiological particulates hazards. (See also 3.3.16,
CBRN Terrorism Agenls.)

3.3.16* CBRN Terrorism Agents. Chemicals, biological
agents, and radiological particulates that could be released as
the result of a terrorist attack. (See also 3.3.20, Chemical Terrorism
Agents; 3.3.6, Biological Terrorism Agents; and 3.3.112, Radiological
Particulate Terrorism Agents.)

3.3.17 Certification/Certified. A system whereby a certifica-
tion organization determines that a manufacturer has demon-
strated the ability to produce a product that complies with the
requirements of this standard, authorizes the manufacturer to

2018 Edition

use a label on listed products that comply with the require-
ments of this standard, and establishes a follow-up program
conducted by the certification organization as a check on the
methods the manufacturer uses to determine continued
compliance of labeled and hsLedl products with the require-
ments of this standard. |'

3.3.18 Certification Organizatioxj. An independent, third-
party organization that determines product compliance with
the requirements of this standard with a labeling/listing/
follow-up program.

3.3.19 Char. The formation of a brittle residue when material
is exposed to thermal energy.

3.3.20 Chemical Terrorism Agents. L1qu1d, solid, gaseous,
and vapor chemical warfare agents and toxic industrial chemi-
cals used to inflict lethal or incapacitating casualties, generally
on a civilian population, as a result of a terrorist attack. (See also
3.3.21, Chemical Warfare (CW) Agents, and 3.3.146, Toxic Indus-
trial Chemicals.)

3.3.21 Chemical Warfare (CW) Agents. Liquid, solid, and
gaseous chemical agents (most are liquids) traditionally used
during warfare or armed conflict to kill or incapacitate an
enemy.

3.3.22 Chin Strap. An adjustable strap for the helmet that fits
under the chin to secure the helmet to the head.

3.3.23 Coat. See 3.3.128, Structural Fire Fighting Protective
Coat, and 3.3.102, Proximity Fire Fighting Protective Coat.

3.3.24 Collar. The portion of the coat or coverall that encir-
cles the neck.

3.3.25 Collar Lining. The part of collar fabric composite that
is next to the skin when the collar is closed in the raised posi- -
tion.

3.3.26 Compliance/Compliant. Meeting or exceeding all
applicable requirements of this standard.

3.3.27 Component(s). Any material, part, or subassembly
used in the construction of the compliant product.

3.3.28 Composite. The layer or layers of materials or compo-
nents.

3.3.29 Coronal Plane. The anatomical plane perpendicular to
both the basic and midsagittal planes and containing the
midpoint of a line connecting the superior rims of the right
and left auditory meatuses.

3.3.30 Coverall. See 3.3.129, Structural Fire Fighting Protec-
tive Coverall, and 3.3.103, Proximity Fire Fighting Protective
Coverall.

3.3.31 Crown. The portion of the helmet that covers the head
above the reference plane.

3.3.32 Crown Straps. The part of the helmet suspension that
passes over the head.

3.3.33 Dielectric Test Plane. A plane that runs diagonally
through the headform from the intersection of the test line
and midsagittal plane in the front of the headform to the inter-
section of the reference plane and mldsagnlal plane in the rear
of the headform. I‘

3.3.34 Drip. To run or fall in drop"s or blobs.
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3.3.35 Ear Covers. An interface component of the protective
helmet element that provides limited protection to the
helmet/coat interface area.

3.3.36 Element(s). See 3.3.39, Ensemble Elements.

3.3.37 Energy Absorbing System. Materials or systems used to
allenuate impact energy.

3.3.38 Ensemble. See 3.3.130, Structural Fire Fighting Protec-
tive Ensemble, and 3.3.104, Proximity Fire Fighting Protective
Ensemble.

3.3.39 Ensemble Elements. The compliant products that
provide protection to the upper and lower torso, arms, legs,
head, hands, and feet.

3.3.40* Entry Fire Fighting. Extraordinarily specialized fire
fighting operations that can include the activities of rescue, fire
suppression, and property conservation at incidents involving
fires producing extreme levels of radiant, conductive, and
convective heat.

3.3.41* Faceshield. The component of the helmet that

provides limited protection to a portion of the § wearer's face.

3.3.42 Faceshield/Goggle. The term that applies to the
helmet componeni that is a faceshield, or goggle, or both.

3.3.43 Facial Feature Headform. The medium size reference
headform specified in ANSI/ISEA Z87.1, Occupational and
Educational Personal Eye and Face Prolection Devices.

3.3.44 Flame Resistance. The property of a material whereby
combustion is prevented, lerminated, or inhibited following
the application of a flaming or nonflaming source of ignition,
with or without subsequent removal of the ignition source.
Flame resistance can be an inherent property of a material, or
it can be imparted by specific treatment. (Se¢ also 3.3.67, Inher-
ent Flame Resistance.)

3.3.45 Fluorescence. The process by which radiant flux of
certain wavelengths is absorbed and reradiated, nonthermally
in other, usually longer, wavelengths.

3.3.46 Follow-Up Program. The sampling, inspection, tests, or
other measures conducted by the certification organization on
a periodic basis to determine the continued compliance of
labeled and listed products that are being produced by the
manufacturer (o the requirements of this standard.

3.3.47* Footwear. See 3.3.132, Structural Fire Fighting Protec-
tive Footwear, and 3.3.106, Proximity Fire Fighting Protective
Foouwear. ’

3.3.48 Functional. The ability of an element or component of
an element to continue to be utilized for its intended purpose.

3.3.49 Garment(s). See 3.3.133, Structural Fire Fighting
Protective Garments, and 3.3.107, Proximity Fire Fighting
Protective Garments.

3.3.50 Gauntlet. An interface component of the protective
glove element that provides limited protection to the coat/
glove interface area.

3.3.51 Glove. See 3.3.134, Structural Fire Fighting Protective
Gloves, and 3.3.108, Proximity Fire Fighting Protective Gloves.

lSh_ac_led- text = Revisions. A = Text deletions and figure/table revisions.
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3.3.52 Glove Body. The part of the glove that extends from
the tp of the fingers to the wrist crease or to a specified
distance beyond the wrist crease.

3.3.53 Glove Liner. The innermost component of the glove

body composite that comes mto contact with the § wearer’s skin.
3.3.54 Glove Wristlet. See 3.3.153 Wristlet.
3.3.55 Goggles. The component of the helmet that prov1des

protection to the wearer s eyes and a portion of the | wearer’s
face.

3.3.56 Grading. The process of proporuomng components
for construction of an element.

3.3.57* Gusset. The part of the protective footwear that is a
relatively flexible material joining the footwear upper (quarter)
and the tongue, which is intended to provide expansion of the
footwear front.to enable donning of the footwear while main-
taining continuous moisture integrity of the footwear.

3.3.58 Hardware. Nonfabric components of the protective
clothing and equipment including, but not limited to, those
made of metal or plastic.

3.3.59 Harness. An equipment ilem; an arrangement of
materials secured about the body used to suppori a person.

3.3.60 Hazardous Materials Emergencies. Incidents involving
the release or potential release of hazardous materials.

3.3.61 Headband. The portion of the helmet suspension that
encircles the head.

3.3.62 Headform. A device that simulates the configuration
of the human head.

3.3.63 Helmet. See 3.3.135, Structural Fire Fighting Protec-
tive Helmet, and 3.3.109, Proximity Fire Fighting Protective
Helmelt.

3.3.64 Helmet Cover. A removable helmet component that
offers radiant reflective protection to the exterior of the helmet
shell.

3.3.65 Helmet Shroud. The component element of the
helmet that provides limited protection to the helmet/coat
SCBA interface area.

3.3.66 Hood. See 3.3.136, Structural Fire Fighting Protective
Hood.

3.3.67 Inherent Flame Resistance. Flame resistance that is
derived from the essential characteristic of the fiber or poly-
mer.

3.3.68 Insole. The inner component of the footwear upon
which the foot rests.

3.3.69 Interface Area. An area of the body where the protec-

" tive garments, helmet, gloves, footwear, or SCBA facepiece

meet. Interface areas include, but are not limited to, the coat/
helmet/SCBA facepiece area, the coat/trouser area, the coat/
glove area, and the trouser/footwear area.

3.3.70 Interface Component(s). Any material, part, or subas-
sembly used in the construction of the compliant product that
provides limited protection to interface areas.

3.3.71 Ladder Shank. See 3.3,122, Shank.

N = New matel;‘ial. 2018 Edition
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3.3.72 Liquid Borne Pathogen. See 3.3.9, Body Fluid-Borne
Pathogen.

3!3.73 Lower Torso. The area of the body trunk below the
waist, excluding the legs, ankles, and feet.

3.74 Major A Seam. See 3.3.119.2.
3.75 Major B Seam. See 3.3.119.3.

@ W

A 3i3.76 Manufacturer. The entity that assumes the liability for
the compliant product.

IN. 3.3.77 Manufacturing Facility. A facility that is involved in the
production, assembly, final inspection, or labeling of the
compliant end product.

3.3.78 Melt. A response to heat by a material resulting in
evidence of flowing or dripping.

3.3.79 Midsagittal Plane. The plane, perpendicular to the
basic and coronal planes, that bisects the head symmetrically.

3.3.80 Minor Seam. See 3.3.119.4.

3.3.81 Model. The collective term used to identify a group of
elements or items of the same basic design and components
from a single manufacturer produced by the same manufactur-
ing and quality assurance procedures that are covered by the
same certification.

3.3.82 Moisture Barrier. The component of an element or
item that principally prevents the transfer of liquids.

3.3.83 Nape Device. A component used to aid in helmet
retention.

3.3.84 Outer Shell. The outermost component of an element
or item not including trim, hardware, reinforcing material,
pockets, wristlet material, accessories, fittings, or suspension
systems.

N 3.3.85* Particulate Blocking Layer. The layer(s) of an
element or item that principally inhibits the ingress of parti-
cles.

3.3.86* Particulates. Finely divided solid matter ‘that is
dispersed in air.

3.3.87 Percent Inward Leakage. The ratio of vapor concentra-
tion inside the ensemble versus the vapor concentration
outside the ensemble expressed as a percentage.

3.3.88 Product Label. A marking provided by the manufac-
turer for each compliant product containing compliant state-
ments, certification statements, manufacturer or model
information, or similar data. The product label is not the certif

ication prganization’s label, symbol, or identifying mark;

however, the certification orgamzauon s label, symbol, or iden-

tifying mark is attached to or part of the product label.

3.3.89 Protective Clothing. See 3.3.130, Structural Fire Fight-
ing Protective Ensembles, and 3.3.104, Proximity Fire Fighting
Protective Ensemble.

A 3.3.90 Protective Coat. See 3.3.128, Structural Fire Fighting
P:rolecu've Coat, and §.§.1_01, Proximity Fire Fighting Protective
Coat.

3:3.91 Protective Coverall. See 3.3.129, Structural Fire Fight-

mg Protective Coverall, and 3.3.103, Proximity Fire Fighting
Protective Coverall.

|
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3.3.92 Protective Ensemble. See 3.3.130, Structural Fire Fighl—
ing Protective Ensemble, and 3.3.104, Proximity Fire Fighting
Protective Ensemble.

3.3.93 Protective Footwear. See 3: 3 132, Structural Fire Fight-
ing Protective Footwear, and 3.3. 106 Proximity Fire Fighting
Protective Footwear. I.

3.3.94 Protective Garment. See 3|3 133, Structural Fire Fight-
ing Protective Garments, and 3.3. 107 Proximity Fire Fighting
Protective Garments.

3.3.95 Protective Gloves. See 3.3.134, Structural Fire Fighting
Protective Glove, and 3.3.108, Proximity Fire Fighting Protec-
tive Glove.

3.3.96 Protective Helmet. See 3.3.135, Structural Fire Fight-
ing Protective Helmet, and 3.3.109, Proximity Fire Fighting
Protective Helmet.

3.3.97 Protective Hood. See 3.3.136, Structural Fire Fighting
Protective Hood.

3.3.98 Protective Trousers. See 3.3.137, Structural Fire Fight-
ing Protective Trousers, and 3.3.110, Proximity Fire Fighting
Protective Trousers. .

3.3.99 Protective Wristlet. See 3.3.153, Wristlet.

3.3.100* Proximity Fire Fighting. Specialized fire fighting
operations that can include the activities of rescue, fire
suppression, and property conservation at incidents involving
fires producing high levels of radiant heat as well as conductive
and convective heat.

3.3.101 Proximity Fire Fighting Protective Clothing. See
3.3.104, Proximity Fire Fighting Protective Ensemble.

3.3.102 Proximity Fire Fighting Protective Coat. The element
of the protective ensemble that provides protection to upper
torso and arms, excluding the hands and head.

3.3.103 Proximity Fire Fighting Protective Coverall. The
element of the protective ensemble that provides protection to
the torso, arms, and legs, excluding the head, hands, and feet.

3.3.104 Proximity Fire Fighting Protective Ensemble. Multi-
ple elements of compliant protective clothing and equipment
that when worn together provide protection from some risks,
but not all risks, of emergency incident operations.

3.3.105 Proximity Fire Fighting 'Protective Ensemble with

Optional ngu_ld and Paru;ix}g@ Congammant Protection. A
compliant proximity fire fighting protective ensemble that is
also certified as an entire ensemble to meet the optional

requlrements for protection from liquid and parthulate
contaminants.

3.3.106 Proximity Fire Fighting Protective Footwear. The
element of the protective ensemble that provides protection to
the foot, ankle, and lower leg. .

3.3.107 Proximity Fire Fighting Protective Garment. The
coat, trouser, and coverall elements of the protective ensemble.

3.3.108 Proximity Fire Fightiné Protective Glove. The
element of the protective ensemblé that provides protection to
the hand and wrist.

|
|
|
!
i
|
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3.3.109 Proximity Fire Fighting Protective Helmet. The
element of the protective ensemble that provides protection to
the head.

3.3.110 Proximity Fire Fighting Protective Trousers. The
element of the protective ensemble that provides protection to
the lower torso and legs, excluding the ankles and feet.

3.3.111 Puncture-Resistant Device. A reinforcement to the
bottom of protective footwear that is designed to provide punc-
ture resistance.

3.3.112* Radiological Particulate Terrorism Agents. Particles
that emit ionizing radiation in excess of normal background
levels, used to inflict lethal or incapacitating casualties, gener-
ally on a civilian population, as a result of terrorist attack.

3.3.113 Recall System. Procedures by which a manufacturer
identifies a product, provides notice or safety alert, and repairs
or withdraws the product as the corrective action.

3.3.114 Reference Plane. A dimensionally defined plane
parallel to the basic plane that is measured from the top of the
applicable headform or the basic plane. :

3.3.115 Retention System. The complete assembly by which
the helmet is retained in position on the head.

3.3.116 Retroreflection/Retroflective. The reflection of light
in which the reflected rays are preferentially returned in the
direction close to the opposite of the direction of the incident
rays, with this property being maintained over wide variations
of the direction of the incident rays.

3.3.117 Retroreflective Markings. A material that reflects and
returns a relatively high proportion of light in a direction close
to the direction from which it came.

3.3.118 Sample. (1) The ensemble, element, component, or
composite that is conditioned for testing. (2) Ensembles,
elements, items, or components that are randomly selected
from the manufacturing facility’s production line, from the

manufaclurers or manufacturing facility’s inventory, or [rom
the open market.

3.3.119 Seam. Any permanent attachment of two or more
materials in a line formed by joining the separate material
pieces.

3.3.119.1 Major Seam. Seam assemblies where rupture
exposes the wearer to immediate danger.

3.3.119.2* Major A Seam. Outermost layer seam assemblies
where rupture could reduce the protection of the garment
by exposing the garment's inner layers.

3.3.119.3 Major B Seam. Inner layer seam assemblies where
rupture could reduce the protection of the garment by
exposing the next layer of the garment, the wearer’s
station/work uniform, other clothing, or skin.

3.3.119.4 Minor Seam. Remaining seam assemblies that are
not classified as Major, Major A, or Major B seams.

3.3.120 Seam Assembly. The structure obtained when materi-
als are joined by means of a seam.

3.3.121 Separate/Separation. A material response evidenced
by splitting or delaminating.
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3.3.122 Shank. The component of footwear that provides
additional support to the instep.

3.3.123 Shell. See 3.3.84, Outer Shell.

3.3.124 Specimen. The condilﬁoned ensemble, element, item,
or component that is- LesLed Specimens are taken from

samples. (See also 3.3.118, Sample)

3.3.125 Structural Fire Flghtmlg The activities of rescue, fire
suppression, and property conservation in buildings, enclosed
structures, vehicles, marine vessels or like properties that are
involved in a fire or emergency situation.

N 3.3.126 Structural Fire Fighting Protective Barrier Hood. The

optional interface element of the protective ensemble that
provides limited thermal, physical, and barrier protection to
the coat/helmet/SCBA facepiece interface area.

3.3.127 Structural Fire Fighting Protective Clothing. See
3.3.130, Structural Fire Fighting Protective Ensemble.

3.3.128 Structural Fire Fighting Protective Coat. The element
of the protective ensemble that provides protection to the
upper torso and arms, excluding the hands and head.

3.3.129 Structural Fire Fighting Protective Coverall. The
element of the protective ensemble that provides protection to
the torso, arms, and legs, excluding the head, hands, and feet.

3.3.130* Structural Fire Fighting Protective Ensemble. Multi-
ple elements of compliant protective clothing and equipment
that when worn together provide protection from some risks,
but not all risks, of emergency incident operations.

3.3.131 Structural Fire Flghtmg Protective Ensemble w1th.

Optional Liquid and Particulate Contaminant Protection. A
compliant structural fire fighting protective ensemble that is
also certified as an entire ensemble to meet the optional
requirements for protection from liquid and particulate

contaminants.
3.3.132 Structural Fire Fighting Protective Footwear. The

element of the protective ensemble that provides protection to
the foot, ankle, and lower leg.

3.3.133 Structural Fire Fighting Protective Garment(s). The
coat, trouser, and coverall elements of the protective ensemble.

3.3.134 Structural Fire Fighting Protective Glove. The
element of the protective ensemble that provides protection to
the hand and wrist.

3.3.135 Structural Fire Fighting Protective Helmet. The
element of the protective ensemble that provides protection to
the head.

3.3.136 Structural Fire Fighting Protective Hood. The inter-
face element of the protective ensemble that provides limited
protection to the coat/helmet/SCBA [acepiece interface area.

3.3.137 Structural Fire Fighting Protective Trousers. The
element of the protective ensemble that provides protection to
the lower torso and legs, excluding the ankles and leet.

3.3.138 Suspension. The energy-attenuating system of the
helmet that is made up of the headband and crown strap.

3.3.139 Sweatband. That pa1L of a helmet headband, either
integral or attached, that comes in contact with the wearer’s
forehead.

N = New mate"rial 2018 Edition

This material is protected by copyright held by National Fire Protection Assomatlon

Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose Not for sale or distribution.



1971-18

PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

3.3.140 Textile Fabric. A planar structure consisting of yarns
or fibers.
3.!3.141 Thermal Barrier. The component of an element or

it%em that principally provides thermal protection.

3J3.142 Toe Cap. A reinforcement to the toe area of footwear
désigned to protect the toes from impact and compression.
3!3.143* Tongue. The part of the protective footwear that is
provided for lace up protective footwear with a closure that
extends from the vamp to the top line of the footwear between
sides of the footwear upper and is exposed to the exterior envi-
ronment when the footwear is correctly donned.

3.3.144 Top. The intersection between the midsagittal plane
and the coronal plane extended to the helmet surface.

3.3.145 Top Line. The top edge of the protective footwear
that includes the tongue, gusset, quarter, collar, and shaft.

3.3.146 Toxic Industrial Chemicals. Highly toxic solid, liquid,
or gaseous chemicals that have been identified as mass casualty
threats that could be used to inflict casualties, generally on a
civilian population, during a terrorist attack.

3.3.147 Trim. Retroreflective and fluorescent materials
atiached to the outermost surface of the protective ensemble
for visibility enhancement. Retroreflective materials enhance
nighttime visibility, and fluorescent materials enhance daytime
visibility. “Trim” is also known as “visibility markings.”

3.3.148 Trouser. See 3.3.137, Structural Fire Fighting Protec-
tive Trousers, and 3.3.110, Proximity Fire Fighting Protective
Trousers.

3.3.149% Upper. The part of the protective footwear includ-
ing, but not limited to, the toe, vamp, quarter, shaft, collar, and
throat, but excluding the sole with heel, puncture-resistant
device, and insole.

3.3.150 Upper Torso. The area of body trunk above the waist
and extending to the shoulder, excluding the arms and wrists,
and hands.

3.3.151 Wear Surface. The bottom of the footwear sole,
including the heel.

3.3.152 Winter Liner. An optional component layer that
provides added insulation against cold.

3.3.153 Wristlet. The interface component of the protective
element or item that provides limited protection to the protec-
tive coat/glove interface area.

Chapter 4 Certification

4.1 General.

A 4.1.1 The process of certification for product as being compli-
ant with NFPA 1971 shall meet the requirements of Section 4.1,
General; Section 4.2, Certification Program; Section 4.3,
Inspection and Testing; Section 4.4, Recertification;
Section 4.5, Manufacturers’ Quality Assurance Program;
Section 4.6, Hazards Involvmg Compliant Product; Section 4.7,
Manufacturers' Investigation of Complaints and Returns; and
Section 4.8, Manufacturers] Safety Alert and Product Recall
Systems.

2018 Edition

4.1.2 All compliant products that are labeled as being compli-
ant with this standard shall meet or exceed all applicable
requirements specified in this standard and shall be certified.

4.1.2.1 The certification organizition shall only permit the
certification of complete protectivé ensembles, which include
protective garments, protective thelmet, protective gloves,
protective footwear, interface components where necessary for
certification, and protective hood where the hood is not part of
the protective garments, to the opuonal requirements for

protection against llquld and partlculate contaminants.

4.1.2.2 The certification organization shall further require
that the protective ensemble manufacturer specify the respira-
tory protection component of the ensemble by manufacturer,
type, and model in order for the ensembles to be certified to
the optional requirements for protection against liquid and

particulate contaminants.

'A 4.1.2.3 The respiratory protection shall be a specific model

self-contained breathing apparatus (SCBA) that is certified as
compliant with NFPA 1981.

A 4.1.3 All certification shall be performed by a certification

organization that meets at least the requireme’nts specified in

Section 4.2, Certification Program and that is accredited for

personal protective  equipment in accordance with ISOY,
IEC 17068, [Conformity assessmeni— ‘Requiremenis for bodies Eemﬁy—
ing jm;ducls prrocesses, and_services. “The accreditation shall be
fssued by an accreditation body operating in accordance with
ISO 17011, Conformity assessment — General requiremenis for accred-
itation bodies accrediling conformity assessment bodies.

A 4.1.4* Manufacturers shall not claim compliance with

portions or segments of the requirements of this standard and
shall not use the NFPA name or the name or identification of
this standard, NFPAT971, in any statements about their respec-

tive products unless the products are certified as compliant to
this standard.

4.1.5 All compliant products shall be labeled and listed.

4.1.6 All compliant products shall also have a product label
that meets the requirements specified in Section 5.1, Product
Label Requirements.

4.1.7 The certification orgamzauons label, symbol, or identi-
fying mark shall be part of the plroduct label, shall be attached
to the product label, or shall be immediately adjacent to the
product label.

iA 4.1.8 The certification_organization shall not issue any new

certifications to the 2013 edlg(}‘g_of NFPA 1_9'_7} gn -or after the

NFPA effective date for the 2018 edition, which is August 21
2017.

‘A 4.1.9 The certification organization shall not permit any

manufacturer to continue to label any products that are certi-

fied as compliant with the 2013 edition of NFPA 1971 on or

after August 21, 2018.

‘A 4.1.10 The certification organization shall require manufac-

turers to remove all certification labels and product labels indi-
cating compliance with the 2013 edition of NFPA 1971 from all
products that are under the control of the manufacturer on
August 21, 2018, and the certification organization shall verify

this action is taken. |
|

l
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4.2 Certification Program.

4.2.1* The certification organization shall not be owned or
controlled by manufacturers or vendors of the product being
certified.

4.2.2 The certification organization shall be primarily
engaged in certification work and shall not have a monetary
interest in the producL's ultimate proﬁtability.

ersonal protective_equipment in accordance _‘31_41___1§9/IEC
f17065‘, Conformity assessmenl — Requirements for éqt{ws__gﬁzﬁ;g@g
products processes, and services. The accreditation shall be issued
by an accreditation body operating in accordance with ISO
17011, Conformity assessmeni — General requirements for accredila-

tion bodies accrediting conformily assessment bodies.

4.2.4 The certification organization shall refuse to certify
products to this standard that do not comply with all applicable
requirements of this standard.

4.2.5* The contractual provisions between the certification
organization and the manufacturer shall specify that certifica-
tion is contingent on compliance with all applicable require-
ments of this standard. .

4.2.5.1 The certification organization shall not offer or confer
any conditional, temporary, or partial certifications.

4.2.5.2 Manufacturers shall not be authorized to use any label
or reference (o the certification organization on products that
are not compliant with all applicable requirements of this
standard.

4.2.6* The certification organization shall have laboratory
facilides and equipment available for conducling proper tests
to determine product compliance.

4.2.6.1 The certification organization laboratory facilities shall
have a program in place and functioning for calibration of all
instruments, and procedures shall be in use Lo ensure proper
control of all testing.

4.2.6.2 The certification organization laboratory facilities shall
follow good practice regarding the use of laboratory manuals,
form data sheets, documented calibration and calibration
routines, performance verification, proficiency testing, and
staff qualification and training programs.

4.2.7 The certification organization shall require the manufac-
turer to establish and maintain a quality assurance program
that meets the requirements of Section 4.5, Manufacturers'
Quality Assurance Program.

4.2.7.1* The certification organization shall require the
manufacturer to have a product recall system specified in
Section 4.8, Manufacturers' Safety Alert and Product Recall
Systems,
program.

4.2.7.2 The certification organization shall audit the manufac-
turer's quality assurance program to ensure that the quality
assurance program provides continued product compliance
with this standard.

4.2.8 The certification organization and the manufacturer
shall evaluate any changes affecting the form, fit, or function of
the compliant product to determine its continued certification
to this standard.

Shaded text = Revisions.

as part-of the manufacturer’'s quality assurance .

‘A = Text deletions and figure/table revisions. ® = Section deletions.

4.2.9*% The certification orgamzauon shall have a follow-up
inspection program of the manufacturer’s manufacturing facili-
ties of the compliant product with at least two random and
unannounced visits per 12-month period to verify the product’ J

continued compliance./Where portions of the production proc—
€ss are carried out by multiple facilities, the certification organ;
ization  shall determine the \ppropriate follow-up program
accordlng to which facility orjfacilities' mosi closely meet the

definition provided in 3.3.77 (Manufacturmg Facility).

4.2.9.1 As partof the follow-up inspection program, the certif-
ication organization shall select sample compliant product at

random from the manﬁfacunng facility’s_production line,

from the manufacturers or r_nanufacturlng fac111tys in-house
stock, or from the < open market.

4.2.9.2 Sample product shall be evaluated by the certification
organization to verify the product’s continued compliance in
order to assure that the materials, components, and manufac-
turing quality assurance systems are consistent with the materi-
als, components, and manufacturing quality assurance that
were inspected and tested by the certification organization
during initial certification and recertification.

4.2.9.3 The certification organization shall be permitted to
conduct specific testing to verify the product's continued
compliance.

4.2.9.4 For products, components, and materials where prior
testing, judgment, and experience of the certification organiza-
tion have shown results to be in jeopardy of not complying with
this standard, the certification organization shall conduct more
frequent testing of sample product, components, and materials
acquired in accordance with 4.2.9.1 against the applicable
requirements of this standard.

4.2.10 The certification organization shall have in place a
series of procedures, as specified in Section 4.6, Hazards Involv-
ing Compliant Product, that address reports of situations in
which a compliant product is subsequently found to be hazard-
ous.

4.2.11 The certification organization's operating procedures
shall provide a mechanism for the manufacturer to appeal deci-
sions. The procedures shall include the presentation of infor-
mation from both sides of a controversy to a designated appeals
panel.

4.2.12 The certification organization shall be in a position to
use legal means to protect the integrity of its name and label.
The name and label shall be registered and legally defended.

4.3 Inspection and Testing.

4.3.1 For both inital certification and recertification of
compliant products, the certification organization shall
conduct both inspection and testing as specified in this section.

4.3.2 All inspections, evaluations, conditioning, and testing
for certification or for recertification shall be conducted by a
certification organization's testing laboratory that is accredited
in accordance with the requirements of ISO 17025, General
requirements for the compelence of lesting and calibralion laboratories.

4.3.2.1 The certification organization's testing laboratory's
scope of accreditation to ISO 17025, General requirements for the
competence of testing and calibrdtion laboralories, shall encompass
testing of personal protective egulpment

b[
|
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4.3.2.2 The accreditation of a certification organization's test-
ing laboratory shall be issued by an accreditation body operat-
ing in accordance with ISO 17011, Conformity assessment —
Geneml requirements for accredilalion bodies accrediting conformity
assessmenl bodies.

conditioning and testing results conducted by a product or
component manufacturer for certification or recertification
provided the manufacturer's testing laboratory meets the
requirements specified in 4.3.3.1 through 4.3.3.5.

4.3.3.1 The manufacturer's testing laboratory shall be accredi-
ted in accordance with the requirements of ISO 17025, General
requirements for the compelence of lesting and calibration laboralories.

4.3.3.2 The manufacturer’s testing laboratory's scope of
accreditation to 1SO 17025, General requirements for the compelence
of lesting and calibration laboralories, shall encompass testing of
personal protective equipment.

4.3.3.3 The accreditation of a manufacturer's testing labora-
tory shall be issued by an accreditation body operating in
accordance with ISO 17011, Conformity assessment — General
requirements for accredilation bodies accrediling conformity assessment
bodies.

4.3.3.4 The certification organization shall approve the manu-
facturer's testing laboratory.

4.3.3.5 The certification organization shall determine the
level of supervision and witnessing of the conditioning and test-
ing for certification or recertification conducted at the manu-
facturer's testing laboratory.

4.3.4% Sampling levels for testing and inspection shall be
established by the certification organization and the manufac-
turer to ensure a reasonable and acceptable reliability at a
reasonable and acceptable confidence level that products certi-
fied to this standard are compliant, unless such sampling levels
are specified herein.

4.3.4.1* For certification of structural fire fighting helmet
elements, a test series shall consist of 14 helmets.

4.3.4.1.1 A minimum of three test series shall be required for
certification.

4.3.4.1.2 Each helmet shall be subjected to the specified envi-
ronmental conditioning and test or tests.

4.3.4.2* For certification of proximity fire fighting helmet
elements, a test series shall consist of 14 helmets.

4.3.4.2.1 A minimum of three test series shall be required for
certification.

4.3.4.2.2 Each helmet shall be subjected to the specified envi-
ronmental conditioning and test or tests.

4.3.4.3 For certification of any ensembles with the optional

llquid and particulate contaminant protection requirements,

the ensembles and components shall be subjected to the speci-
fied environmental conditioning and test or tests.

4.3.5 Inspection and evaluation by the certification organiza-
tion shall include a review of all product labels to ensure that
all required label attachments, compliance statements, certifi-
cation statements, and other product information are at least as
specified for the products identified in Section 5.1, Product
L’abel Requirements for Both Ensembles, Section 5.2, Addi-

F
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tional Product Label Requirements for Structural Fire Fighting
Ensemble Elements Only, and Section 5.3, Additional Product
Label Requirements for Proximity Fire Fighting Ensemble
Elements Only. i

4.3.6 Inspection and evaluation b"y the certification organiza-
tion shall include an evaluation of any symbols and pictorial
graphic representaLions used on producL labels or in user infor-
mation, as permlued in 5.1.5 to ensure that the symbols are
clearly explained in the product s user information package.

4.3.7 Inspection and evaluation by the certification organiza-
tion shall include a review of the user information required by
Section 5.4, User Information Requirements for Both Ensem-
bles, to ensure that the information has been developed and is
available.

4.3.8 Inspection and evaluation by the certification organiza-
tion for determining compliance with the design requirements
specified in Chapter 6 shall be performed on whole or
complete products.

4.3.9 Testing to determine product compliance with the
performance requirements specified in Chapter 7 shall be
conducted by the certification organization in accordance with
the specified testing requirements of Chapter 8.

4.3.9.1 Testing shall be performed on specimens representa-
tive of materials and components used in the actual construc-
tion of the compliant product.

4.3.9.2 The certification organization also shall be permitted
to use sample materials cut from a representative product.

4.3.10 The certification organization shall accept from the
manufacturer, for evaluation and testing for certification, only
product or product components that are the same in every
respect o the actual final product or product component.

4.3.11 The certification organization shall not allow any modi-
fications, pretreatment, conditioning, or other such special
processes of the product or any product component prior to
the product's submission for evaluation and testing by the
certification organization.

4.3.12 The certification organization shall not allow the substi-
tution, repair, or modification, other than as specifically
permitted herein, of any product or any product component
during testing.

4.3.13 The certification organization shall not allow test speci-
mens that have been conditioned and tested for one method to
be reconditioned and tested for another test method unless
specifically permitted in the test method.

4.3.14 The certification organization shall test an ensemble
element with the specific ensemble(s) with which it is to be
certified.

4.3.15 Any change in the design, construction, or material of a
compliant product shall necessitate new inspection and testing
to verify compliance to all applicable requirements of this
standard that the certification organization determines can be
affected by such change. This recertification shall be conduc-
ted before labeling the modified product as being compliant
with this standard.

4.3.16 The manufacturer shall imaintain all design and
performance inspection and test {data from the certification
organization used in the cerLiﬁcallion of the manufacturer's-

i
|
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compliant product. The manufacturer shall provide such data,
upon request, to the purchaser or authority having jurisdiction.

4.4 Recertification.

4.4.1 All individual elements of the protective ensemble that
are labeled as being compliant with this standard shall undergo
recertification on an annual basis. This recertification shall
include the following:

(1) Inspection and evaluation to all design requirements as
required by this standard on all manufacturer models and
components.

(2) Testing to all performance requirements as required by
this standard on all manufacturer models and compo-
nents with the following protocol:

(a) Where a test method mcorporales testing both

before and after laundering conditioning specified
in 8.1.2 and the test generates-audffﬁfa]ve results,
recertification testing shall be limited to the condi-
tioning that yielded the worst-case test result during
the initial certification for the model or component.

(b) Where a test method incorporates testing both
before and after laundering conditioning specified
in 8.1.2 and the test generates non-quantitative
results (e.g., pass/fail for melt/drip), recertification
shall be limited to a single conditioning procedure
in any given year. Subsequent annual recertifica-
tions shall cycle through the remaining condition-
ing procedures to ensure that all required
conditionings are included over time.

(c) Where a test method requires the testing of three
specimens, a minimum of one specimen shall be
tested for annual recertification.

(d) Where a test method requires the testing of five or
more specimens, 2 minimum of two specimens shall
be tested for annual recertification.

4.4.2 At least one sample of each compliant product and
component shall be tested for overall performance as spec1ﬁed
in Chapter 7 according to the following protocol:

(1) Where a test method incorporates testing both before
and after laundering corldmoniﬁg specified in 8.1.2 and
the test generates quantitative results, recertification test-
ing shall be limited to the conditioning that yielded the
worst-case test result during the initial certification for the
model or component.

(2) Where a test method incorporates testing both before
and after laundering conditioning specified in 8.1.2 and
the test generates non-quantitative results (e.g., pass/fail
for melt/drip), recertification shall be limited to a single
conditioning procedure in any given year. Subsequent
annual recertifications shall cycle through the remaining
conditioning procedures to ensure that all required
conditionings are included over time.

(3) Where a test method requires the testing of less than five
specimens, a minimum of one specimen shall be tested
for annual recertification.

(4) Where a test method requires the testing of five or more
specimens, a minimum of two specimens shall be tested
for annual recertification.

4.4.3 Any change that affects the element's performance

under the design or performance requirements of this stand-
ard shall constitute a different model.

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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4.4.4 For the purpose of this standard, models shall include
each unique pattern, style, or design of the individual element.

4.4.5 Samples of manufacturer models and components for
recertification shall be acquired as part of the follow-up
program in accordance with 4.2.7 and shall be permitted to be
used toward annual recertification.

44.6 The manufacturer shall maintain all design and
performance inspection and test data from the certification
organization used in the receruﬁcauon of manufacturer
models and components. The manufacturer shall provide such
data, upon request, to the purchaser or authority having juris-
diction.

4.5 Manufacturersf Quality Assurance Program.

4.5.1 The manufacturer shall provide and -operate a quality
assurance program that meets the requirements of this section
and that includes a product recall system as specified in 4.2.7.1
and Section 4.8, Manufacturers' Safety Alert and Product Recall
Systems.

4.5.2 The operation of the quality assurance program shall
evaluate and test compliant product production to the require-
ments of this standard to assure production remains in compli-
ance. : ' ‘

4.5.3% All the following entities shall “either be registered to

1SO 9001 Qualily managemeni systems Reqmremenls, or shall be

listed as a covered location under an ISO 9001 registered
entity:

(1) Manufacturer

(2) Manufacturing facility

(3) The enlity that directs and controls compliant product
design '

(4) The enlity that directs and controls compliant product
quality assurance

(5) The entity that provides the warranty for the compliant
product

(6) The entity that puts their name on the product label and
markets and sells the product as their own

‘A 4.5.3.1 Registration to the requlremenls of ISO 9001, Quality

management syslems — Requzrements shall be conducted by a
registrar that is accredited for personal protective equipment
in accordance with 1SO 17021, Conformity assessment — Require-
ments for bodzes pro'uzdmg audil and certification of management
systems. The registrar shall affix the accreditation mark on the

ISO registration certificate.

4.5.3.2 The scope of the 1SO registration shall include at least
the design and manufacturing systems management for the
type of personal protective equipment being certified.

4.5.4* Where the manufacturer uses subcontractors in the
construction or assembly of the compliant product, the loca-
tions and names of all subcontractor facilities shall be docu-
mented and the documentation shall be provided to the
manufacturer’s ISO registrar and the certification organization.

4.5.5 Where manufacturers construct custom sized or special
fiting gloves for accommodating the special needs of individ-
ual fire ﬁghters the manufacturer shall employ the same
manufacturmg methods as lused in the construction of
required glove sizes.

2018 Edition

This material is protected by copyright held by National Fire Protection Association.

Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



1971-22

PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

4.5.5.1 The manufacturer shall notify the certification organi-
zauon as required in 4.2.8 and shall obtain written approval
fiom the certification organization prior to proceeding with
any modifications to an existing certified glove design.

4.5.5.2 Custom ftting gloves shall be individually evaluated to
verify the integrity of the glove moisture barrier using air or
other similar method to ensure that the glove is constructed in
alleak-free manner.

4:6 Hazards Involving Compliant Product.

4.6.1 The certification organization shall establish procedures
to be followed where situation(s) are reported in which a
compliant product is subsequently found to be hazardous.
These procedures shall comply with the provisions of ISO
Guide 27, Guidelines for corrective action to be taken by a cerlification
body in the event of misuse of iis mark of conformily, and as modified
herein.

4.6.2* Where a report of a hazard involved with a compliant
product is received by the certification organization, the valid-
ity of the report shall be investigated.

4.6.3 With respect to a compliant product, a hazard shall be a
condition or create a situation that results in exposing life,
limb, or property to an imminently dangerous or dangerous
condition.

4.6.4 Where a specific hazard is identified, the determination
of the appropriate action for the certification organization and

the manufacturer to undertake shall take into consideration

the severity of the hazard and its consequences to the safety
and health of users.

4.6.5 Where it is established that a hazard is involved with a
compliant product, the certification organization shall deter-
mine the scope of the hazard including products, model
numbers, serial numbers, factory production facilities, produc-
tion runs, and quantities involved.

4.6.6 The certification organization's investigation shall
include, but not be limited to, the extent and scope of the
problem as it might apply to other compliant products or
compliant product components manufactured by other manu-
facturers or certified by other certification organizations.

4.6.7 The certification organization shall also investigate
reports of a hazard where compliant product is gaining wide-
spread use in applications not foreseen when the standard was
written, such applications in turn being ones for which the
product was not certified, and no specific scope of application
has been provided in the standard, -and no limiting scope of
application was provided by the manufacturer in written mate-
rial accompanying the compliant product at the point of sale.

4.6.8 The certification organization shall require the manufac-
turer of the compliant product, or the manufacturer of the
compliant product component if applicable, to assist the certifi-
cation organization in the investigation and to conduct its own
investigation as specified in Section 4.7, Manufacturers' Investi-
gation of Complaints and Returns.

4.6.9 Where the facts indicating a need for corrective action
are conclusive and the certification organization’s appeal
procedures referenced in 4.2.11 have been followed, the certfi-
cation organization shall initiate corrective action immediately,
prov1ded there is a manufacturer to be held responsible for
such action.

2018 Edition

4.6.10 Where the facts are conclusive and corrective action is
indicated, but there is no manufacturer to be held responsible,
such as when the manufacturer is out of business or the manu-
facturer is bankrupt, the certification organization shall imme-
diately notify relevant governmental and regulatory agencies
and issue a notice to the user community about the hazard.

A14.6.11* Where the facts are conclﬁsive and corrective action is

indicated, the certification orgamzauon shall take one or more
of the following corrective actions:

(1) Notification of parties authorized and responsible for
issuing a safety alert when, in. the opinion of the certifica-
tion organization, such a notification is necessary to
inform the users.

(2) Notification of parties authorized and responsible for
issuing a product recall when, in the opinion of the certif-
ication organization, such a recall is necessary to protect
the users.

(3) Removing the mark of certification from the product.

(4) Where a hazardous condition exists and it is not practical
to implement 4.6. 11(1), 4. 6r11(2—f, or 4 6. 11(3)‘ or the
responsible parties refuse 1o iake corrective action; the
certification organization shall notify relevant govern-
mental and regulatory agencies and issue a notice to the
user community about the hazard.

4.6.12 The certification organization shall provide a report to
the organization or individual identifying the reported hazard-
ous condition and notify them of the corrective action indica-
ted or that no corrective action is indicated.

4.6.13* Where a change to an NFPA standard(s) is felt to be
necessary, the certification organization shall also provide a
copy of the report and corrective actions indicated to the NFPA
and shall also submit either a Public Input for a proposed
change to the next revision of the applicable standard or a
proposed Temporary Interim Amendment (TIA) to the current
edition of the applicable standard.

4.7 Manufacturers:’ Investigation of Complaints and Returns.

4.7.1 Manufacturers shall provide corrective action in accord-
ance with ISO 9001, Qualily management systems — Requirements,
for investigating written complaints and returned products.

4.7.2 Manufacturers, records of returns and complaints rela-
ted to safety issues shall be retained for at least 5 years.

4.7.3 Where the manufacturer discovers, during the review of
specific returns or complaints, that a compliant product or
compliant product component can constitute a potential safety
risk to end users that is possibly subject to a safety alert or prod-
uct recall, the manufacturer shall immediately contact the
cerlification organization and provide all information about
their review to assist the certification organization with their
investigation.

4.8 Manufacturers’ Safety Alert and Product Recall Systems.

4.8.1 Manufacturers shall establish a written safety alert system
and a written product recall system that describes the proce-
dures to be used in the event that it decides, or is directed by
the certification organization, to either issue a safety alert or to
conduct a product recall. !

4.8.2 The manufacturer safety alért and product recall system
shall provide the following:

i
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(1) The establishment of a coordinator and responsibilities
by the manufacturer for the handling of safety alerts and
product recalls

A method of notifying all dealers, distributors, purchas-
ers, users, and the NFPA about the safety alert or product
recall that can be initiated within a 1 week period follow-
ing the manufacturer decision to issue a safety alert or to
conduct a product recall, or after the manufacturer has
been directed by the certification organization to issue a
safety alert or conduct a product recall

Techniques for communicating accurately and under-
standably the nature of the safety alert or product recall
and in particular the specific hazard or safety issue found
Lo exist

Procedures {or removing product that is recalled and for
documenting the eflectiveness of the product recall

A plan for either repairing, or replacing, or compensat-
ing purchasers for returned product

(2)

(3)

(4)
(5)

Chapter 5 Labeling and Information

5.1 Product Label Requirements for Both Ensembles.

5.1.1* Each element of both protective ensembles shall have
at least one product label permanently and conspicuously loca-
ted inside each element when the element is_properly assem-
bled with all layers and components in place.

5.1.2 Multiple label pieces shall be permitted in order to carry
all statements and information required to be on the product
label. However, all label pieces comprising the product label
shall be located adjacent to each other.

5.1.3% The certification organization's label, symbol, or identi-
{fying mark shall be permanently attached to the product label
or shall be part of the product label. All letters shall be at least
2.5 mm (% in.) high. The label, symbol, or identifying mark
shall be at least 6 mm (% in.) in height and shall be placed in a
conspicuous location.

5.1.4 All worded portions of the requireo product label shall
be printed at least in English.

5.1.5 Symbols and other pictorial graphic representations
shall be permitted to be used to supplement worded statements
on the product label(s).

5.1.6 The compliance statements specified in Section 5.2 for

structural fire fighting protective ensemble elements and in
Section 5.3 for proximity fire fighting protective ensemble
elements shall be printed legibly on the product label.

A 5.1.7 The following information shall also be printed legibly
on each product label with all letters at least 1.5 mm (¥¢ in.) in
height:

(1) Manufacturer’s name, identification, or designation

(2) Manufacturer’s address

(3) Country of manufacture

(4) Manufacturer s element identification number, lot
number, or serial number

(5) Month and year of manufacture, not coded

(6) Model name, number, or design

$haaed lext = Revisions.

A = Text deletions and figure/table revisions.

(7) Size or size range
(8) Principal material(s) of construction
(9) Cleaning precautions
‘N5.1.7.1 For garments only, ; where the principal material of

construction is a component that is listed, the component
name under which it is listed shall be identified.

IN.5.1.7.2 For garments only, where the thermal liner, moisture
barrier, and outer shell are separable, each separable layer shall
also have a label containing the information required in
5.1.7(4) through 5.1.7(8).

'N 5.1.7.3* For principal materials of construction of footwear, at
least the outer shell, moisture barrier, and thermal liner shall
be listed. Generic names of materials shall be permitted to be
used. Additional materials that are used throughout the major-
ity of the footwear shall also be listed on the label.

iN.5.1.7.4* For principal materials of construction of helmets,
the shell material shall be listed.

5.1.7.5* For principal materials of construction of gloves, at
least the outer shell, moisture barrier, thermal liner, and glove

interface component (wristlet) shall be listed. Generic names

of materials shall be permitted o be used. If used, the type of

leather shall be listed: Any additional materials that are used

throughout the significant po'ru_on “of the glove s construcuon

shall also be listed on the label.
[ ]

5.2 Additional Product Label Requirements for Structural Fire
Fighting Ensemble Elements Only.

5.2.1 The following compliance statement shall be printed
legibly on the product label for each structural fire fighting
prolective ensemble element, unless the requirements in
5.2.1.1 prevail. The appropriate term for the element type —
garment, helmet, glove, footwear, hood — shall be inserted in
the compliance statement text where indicated. All product
label letters and figures shall be at least 2.5 mm (% in.) in
height.

“THIS STRUCTURAL FIRE FIGHTING PROTECTIVE
(insert appropriate element term here) MEETS THE (insert
appropriate element term here) REQUIREMENTS OF
NFPA 1971, 2018 EDITION.

DO NOT REMOVE THIS LABEL.”

‘A 5.2.1.1 Where an entire ensemble is also certified as compli-
ant_with the optional requlremenls for protection against
liquid and particulate contamihants, each element of the entire
ensemble shall have at least the additional following compli-
ance statement on the product label in place of the compliance
statement specified in 5.2.1. The appropriate term for the
element type — garment, helmet, glove, footwear, hood —
shall be inserted in the compliance statement text where indi-
cated. All product label letters and figures shall be at least
2.5 mm (%s in.) in height.

“LIQUID AND PARTICULATE PROTECTIVE ENSEMBLE

THIS ELEMENT IS NOT INTENDED AS PART OF A,
HAZARDOUS MATERIALS PROTECTIVE ENSEMBLE.

{

THIS STRUCTURAL FIRE FIGHTING PROTECTIVE
(insert appropriate element term here) MEETS THE (insert
appropriate element term here) REQUIREMENTS OF
NFPA 1971, 2018 EDITION, AND THE OPTIONAL
REQUIREMENTS FOR LIFQUIDAND PARTICULATE

|!
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CONTAMINANT PROTECTION WHEN WORN TOGETHER
“WIiTH THE OTHER SPECIFIED ELEMENTS AND INTER-
FACE COMPONENTS OF THE ENSEMBLE.

DO NOT REMOVE THIS LABEL.”

5.2.1.2 The garment element of the ensemble meeting the

optional requirements for protection against liquid and partic;

ulaLe contaminants shall list those items of the certified ensem-

ble by manufacturer name and model number on the product
label.

5.2.2 Where other protective item(s) or detachable compo-
nents must be used with structural fire fighting protective
ensemble elements in order for an element to be compliant
with this standard, at least the following statement and informa-
tion shall also be printed legibly on the product label. All
letters shall be at least 2.5 mm (3% in.) high. The appropriale
term for the element type — garment, helmet, glove, footwear,
hood — shall be inserted in the statement text where indica-
ted. Following this statement, the additional protective items or
detachable components shall be listed by type, identification,
and how properly assembled.

“FOR COMPLIANCE WITH THE STRUCTURAL FIRE
FIGHTING (insert appropriate element term here) REQUIRE-
MENTS OF NFPA 1971, THE FOLLOWING PROTECTIVE
ITEMS MUST BE WORN IN CONJUNCTION WITH THIS
[insert appropriate element term here]:

(List additional items or detachable components here.)
DO NOT REMOVE THIS LABEL.”

A 5.2.3 For helmets only, the helmet manufacturer shall place a
unique manufacturer's part number, the symbol of the certifi-
cation organization, and the words “NFPA 1971, 2018 ED.”
permanently on each replaceable performance critical ‘part of
the goggle lens or faceshield.

5.2.4 For hoods only, where the hood is designed to interface
with a specific SCBA facepiece(s), the hood manufacturer shall
add an item to the items specified in 5.1.7.

5.2.4.1 The hood manufacturer shall designate the specific
SCBA facepiece(s), model(s) and size(s) in the new item of
5.1.7.

5.2.4.2 Where the hood is designed to be used with a specific
SCBA facepiece(s), the hood manufacturer shall add to the
hood product label the following statement:

“FOR COMPLIANCE WITH THE STRUCTURAL FIRE
FIGHTING REQUIREMENTS OF NFPA 1971, THIS HOOD
CAN ONLY BE USED WITH THE FOLLOWING NOTED
SCBA FACEPIECE(S) [insert SCBA facepieces(s), model(s),
and size(s) here].”

A 5.25 For garments only, the garment manufacturer shall
place a manufacturer's identification number, lot number or
serial number, the size or size range, the symbol of the certifica-
tion organization, and the words “NFPA 1971, 2018 ED.” on
the drag rescue device (DRD). '

2018 Edition

:N.5.2.6 For particulate blocking hoods only, the following addi-

tional language shall be provided on the product label:

“THIS HOOD PROVIDES LIMITED PARTICULATE BLOCK-
ING PROTE(iIITION.”
I
5.3 Additional Product Label Requirements for Proximity Fire
Fighting Ensemble Elements Only.

5.3.1 The following comphance statement shall be printed
legibly on the product label for each proximity fire fighting
protective ensemble element. The appropriate term for the
element type — garment, helmet, glove, footwear — shall be
inserted in the compliance statement text where indicated. All
product label letters and figures shall be at least 25 mm
(%2 in.) in height.

“THIS PROXIMITY FIRE FIGHTING PROTECTIVE [insert
appropriate element term here] MEETS THE [insert appropri-
ate element term here] REQUIREMENTS OF NFPA 1971,
2018 EDITION.

DO NOT REMOVE THIS LABEL.”

'A 5.3.1.1 Where an entire ensemble is also certified as compli-

ant with the optional requirements for protection against
liquid and particulate contaminants, each element of the entire
ensemble shall have at least the additional following compli-
ance statement on the product label in place of the compliance
statement specified in 5.3.1. The appropriate term for the
element type — garment, helmet, glove, footwear — shall be
inserted in the compliance statement text where indicated. All
product label letters and figures shall be at least 2.5 mm (%,
in.) in height. )
“LIQUID AND PARTICULATE CONTAMINANT PROTEC-

"TIVE ENSEMBLE

THIS ELEMENT IS NOT INTENDED AS PART OF A
HAZARDOUS MATERIALS PROTECTIVE ENSEMBLE.

THIS PROXIMITY FIRE FIGHTING PROTECTIVE [insert
appropriate element term here] MEETS THE [insert appropri-
ate element term here] REQUIREMENTS OF NFPA 1971,
2018 EDITION, AND THE OPTIONAL REQUIREMENTS
FOR LIQUID AND PARTICULATE CONTAMINANT
PROTECTION, WHEN WORN TOGETHER WITH THE
OTHER SPECIFIED ELEMENTS AND INTERFACE COMPO-
NENTS OF THE ENSEMBLE.

DO NOT REMOVE THIS LABEL.”

5.3.1.2 The garment element of the ensemble meeting the
optional requirements for protection against llquld and partlc-
ulate contaminants shall list those items of the certified ensem-
ble by manufacturer name and model number on the product
label.

A 5.3.2 Where other protective item(s) or detachable compo-

nents must be used with proximity fire fighting protective
ensemble elements in order for an element to be compliant
with this standard, at least the following statement and informa-
tion shall also be printed legibly on the product label. All
letters shall be at least 2.5 mm (% in.) high. The appropriate
term for the element type — garment, helmet, glove, footwear
— shall be inserted in the statement text where indicated.
Following this statement, the additional protective items or
detachable components shall be Illisled by item/ component

i

I

i+
'
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identification or part number, and where applicable, how prop-
erly assembled.

“FOR COMPLIANCE WITH THE PROXIMITY FIRE FIGHT-
ING (insert appropriate element term here) REQUIREMENTS
OF NFPA 1971, THE FOLLOWING PROTECTIVE ITEMS
MUST BE WORN IN CONJUNCTION WITH THIS [insert
appropriate element term here]:

[List additional items or detachable components here.]
DO NOT REMOVE THIS LABEL.”

5.3.2.1 For proximity fire fighting helmets, the list of addi-
tional items or detachable components shall include, as a mini-
mum, the shroud, cover (except where the helmet cover is part
of the shroud), and faceshield.

iA!5.3.3 For helmets only, the helmet manufacturer shall place a

unique manufacturer's part number, the symbol of the certifi-

calion organization, and the words “NFPA 1971, 2018 ED.”
permanently on each replaceable performance critical part of
the faceshield.

A5.34* For the helmet shroud and cover (except where the

helmet cover is part of the shroud), the manufacturer shall
place a label on the shroud and cover (except where the
helmet cover is part of the shroud) with a unique manufactur-
er’s part number or identification and the following statement.
The appropriate term for the item, shroud or cover, shall be
inserted in the statement text where indicated.

“FOR COMPLIANCE WITH THE PROXIMITY FIRE FIGHT-
ING REQUIREMENTS OF NFPA 19712018, THIS [insert
appropriate item term here] CAN ONLY BE USED WITH THE
FOLLOWING NOTED HELMET(S) AND ADDITIONAL
ITEM(S): [insert helmet manufacturer's name and specific
helmet model; and item name (shroud or cover) and shroud or
cover part number, or identification where applicable].”

5.3.5 For garments only, the garment manufacturer shall
place a manufacturer's identification number, lot number or
serial number, the size or size range, the symbol of the certifica-
tion organization, and the words “NFPA 1971, 2018 ED.” on
the DRD. ‘ |

5.4 User Information Requirements for Both Ensembles.

5.4.1 The manufacturer shall provide at least the user infor-
mation that is specified in 5.4.4 with each structural and prox-
imity fire fighting element.

5.4.2 The manufacturer shall attach the required user infor-
mation, or packaging containing the user information, to the
element in such a manner that it is not possible to use the
element without being aware of the availability of the informa-
tion.

5.4.3 The required user information, or packaging containing
the user information, shall be attached to the element so that a
deliberate action is necessary to remove it. The manufacturer
shall provide notice that the user information is to be removed
only by the end user.

5.4.4* The manufacturer shall provide at least the following
instructions and information with each element:

(1) Pre-use information

(a) Safety considerations
(b) Limitations of use

Shaded text = Revisions.
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(c) Marking recommendations and restrictions
(d) A statement that most performance properties of
the element cannot be tested by the user in the field
(e) Warranty informaLlion
(2) Preparation for use |i

(a) Sizing/adjustmemi‘f

(b) Recommended storage practices
(3) Inspection frequency and details
(4) Don/doff

(a) Donning and doffing procedures
(b) Sizing and adjustment procedures
(¢) Interface issues

(5) Proper use consistent with NFPA 1500 and 29 CFR
1910.182, General Requirements of SubparL I, “Personal
Protective Equipment”

(6) Maintenance and cleaning

(a) Cleaning instructions and precautions with a state-
ment advising users not to use an element that is
not thoroughly cleaned and dried

(b) Inspection details

(c) Maintenance criteria and methods of repair where
applicable

(d) Decontamination procedures for both chemical and
biological contamination

(7) Retirement and disposal criteria and considerations

(8) ATstatement that the mojsture barrier has not been evalu-
i ated for all chemicals that can be encountered during fire
fighting operations and} information that the effects of
chemical exposure on the moisture barrier are to be eval;
uated per the mspecuoniprocedures in NFPA 1851 _

5.4.5 For the DRD only, the manufacturer shall provide
specific information on the use, inspection, maintenance,
cleaning, and retirement of the DRD. Additional instructions
shall be provided on the removal and reinstallation of the DRD
into the garment.

5.4.6 For footwear only, the manufacturer shall establish and
provide, upon request, a size conversion chart for each model
or style footwear element based on toe length, arch length, and
foot width as measured on a Brannock Scientific Foot Measur-
ing Device.

‘N 5.4.7 For helmets only, the manufacturer shall provide a list of

items that are installed on, attached to, or packaged with the
compliant helmet that meet the requirements of 6.4.8.

A 5.4.8 For protective ensembles certified to the opuonal liquid

and particulate contaminant protection requirements, the
manufacturer shall provide the following additional instruction
and information with the ensemble:

(1) A statement that only the ensemble and the specific
elements with which the ensemble has been certified
must be worn together o ensure that the optional liquid
and paruculate comammant protection is provided

(2) A list of the spec1ﬁc élements and interface components

that must be worn as part of the Jiquid and particulate
contaminant proLecuve ensemble, including each type of
CBRN SCBA that the ensemble has been certified with

(8) Alist of specifi¢ limitatidns associated with the use of the
ensemble for a responselmvolvmg hquld and particulate
comammant hazards, mcludmg but not limited to a state-
ment that the ensemblé is not a hazardous materials
protective ensemble and {that protection will not be provi-

ded from vapors or all hq)ulds and particulates
l'
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(4) Specific care and maintenance provisions associated with
properly maintaining the unique performance properties
of the ensemble, its elements, or interface components

'N5.4.9 When the optional requirements for liquid and particu-
late contaminant protection necessitate a specific action to
engage interface areas, the manufacturer shall provide details
explaining those procedures.

Chapter 6 Design Requirements

6.1* Protective Garment Element Design Requirements for
Both Ensembles.

6.1.1 Protective garment elements shall have at least the appli-
cable design requirements specified in this section where
inspected and evaluated by the certification organization as
specified in Section 4.3, Inspection and Testing.

6.1.1.1 For coveralls, the portion of the coverall that corre-
sponds to the coat shall meet all garment requirements and all
requirements specified for coat elements of this section.

6.1.1.2 For coveralls, the portion of the coverall that corre-
sponds to the trouser shall meet all garment requirements and
all requirements specified for trouser elements of this section.

6.1.2* Garments shall consist of a composite of an outer shell,
moisture barrier, and thermal barrier.

6.1.2.1 The composite specified in 6.1.2 shall be permitted to
be configured as a single layer or multiple layers.

6.1.2.2 Supplemental garments that are provided to meet the
performance requirements of this standard but are not inten-
ded to be worn continuously with the wearing of the garment
element shall not be permitted.

6.1.3* Garments shall have a means of securing the moisture
barrier and thermal barrier to the outer shell.

6.1.4 Garment moisture barriers and thermal barriers, or
malerials meeting the performance requirements of these
components, shall extend at least to the neckline seam of coats,
at least to the waistline seam of trousers, and shall extend at
least to within 75 mm (3 in.) of the bottom outer shell hems of
both coats and trousers.

6.1.4.1 For coats, the moisture barriers and thermal barriers,
or materials meeting the performance requirements of these
components, shall extend at least to within 25 mm (1 in.) of
the sleeve ends of the outer shell and shall be attached at or
adjacent to the end of the coat sleeves, unless those barrier
layers terminate in a garment-glove interface.

6.1.4.2 For trousers, moisture barriers and thermal barriers,
or materials meeting the performance requirements of these
components, shall be attached to the trouser legs, unless those
barrier layers terminate in booties.

6.1.4.3 Any mechanism used to attach the liner system to the
coat sleeves or trouser legs shall not be greater than 25 mm
(1 in.) between the attachment points, and the mechanism and
attachment points shall not be expandable.

! . . -

6.1.5 Garments and their closure systems, including the coat
front and the trouser f{ly, shall be constructed in a manner that
provides continuous moisture and thermal protection.

2018 Edition

6.1.5.1 Such closure systems shall be secured with positive
locking fasteners including, but not limited to, hooks and dees
or zippers.

6.1.5.2 Nonpositive fasteners, such as snaps or hook and pile
tape, shall not be used as positive locking fasteners but shall be
permitted to be utilized as supplememary garment closure
devices.

6.1.6 All garment hardware ﬁnishes shall be free of rough
spots, burrs, or sharp edges.

6.1.7 All sewing thread utilized in the construction of
garments and the drag rescue devices (DRDs) shall be made of

‘an inherently flame-resistant fiber.,

6.1.8% Garment cargo pockets, where provided, shall have a
means to drain water and shall have a means of fastening in the
closed position.

6.1.9 Coats shall be designed to provide protection to the
upper torso, neck, arms, and wrists, excluding the hands and
head.

6.1.9.1 Each coat element shall have a DRD installed in the
upper torso portion of the element.

6.1.9.1.1 The DRD shall be accessible from the exterior of the
garment.

6.1.9.1.2 The DRD shall be easily accessible for deployment,
shall be designed to minimize the risk of accidental deploy-
ment, and shall allow for visual inspection.

6.1.9.1.3 The DRD shall be fully functional and shall not
require any subsequent actions in order to be used, other than
deploying the DRD, when the garment is donned in accord-
ance with the manufacturer's instructions.

6.1.9.1.4 The DRD shall be desigﬁed to allow deployment and
operation of the DRD while the incapacitated fire fighter is
wearing an SCBA.

6.1.9.1.5 The DRD shall be designed so that when deployed,

the DRD secures the fire fighter by the upper torso or should-
ers so that the DRD pulls directly on the body and shall not

pull only the garment.

6.1.9.2* FEach coat sleeve shall Have a protective wristlet or
other interface component permanently attached to the coat
sleeve.

6.1.9.2.1 The wristlet or other garment sleeve interface
component shall be designed so that it will not permit a gap in
thermal protection.

6.1.9.2.2 The wristlet or other garment sleeve interface
component shall meet the requirements specified in
Section 6.16, Protective Wristlet Interface Component Design
Requirements for Both Ensembles.

6.1.9.3 Coats shall have a composite collar at least 75 mm
(3 in.) in height at any point when measured from the top of
the collar down.

6.1.9.3.1 The collar shall incorporate a closure system.

6.1.9.3.2 The collar and closureisyslem shall consist of an
outer shell, a moisture barrier, anq a thermal barrier, or of a
composite that meets all applicable;; performance requirements
i
||
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specified in Section 7.1, Protective Garment Performance Ni6.1.13 Liners that consist of a thermal barrier sewn (o a mois-

Requirements for Both Ensembles.

6.1.9.3.3 Where a hood is permanently attached to the coat, a
collar shall not be required.

6.1.9.3.4 Where a hood is permanently attached to the coat, it
shall meet the requirement of 6.1.9.3.1 and at least the bottom
75 mm (3 in.) of the hood shall meet the requirement of
6.1.9.3.2.

6.1.9.4 Coat hardware shall not penetrate through the outer
shell, moisture barrier, and thermal barrier to contact the wear-
er's body when the coat is worn with the closures fastened,
unless the hardware is completely covered by external closure
flaps.

6.1.10 Trousers shall be designed to provide protection to the
lower torso and legs, excluding the ankles and feet.

6.1.10.1 Trousers shall be permitted to include integrated
booties to protect the wearer's feet in conjunction with outer
footwear.

6.1.10.2 Where trousers incorporate booties, the booties shall
be designed as an extension of the trouser leg and shall cover
the entire foot and ankle.

6.1.10.3 Trouser hardware shall not penetrate through the
outer shell, moisture barrier, and thermal barrier to come into
contact with the wearer's body when the trouser is worn with
the closures fastened, unless the hardware is located on or
above the waistline or hardware is completely covered by exter-
nal closure flaps.

6.1.11* In order to label a coat, trouser, or coverall as compli-
ant with this standard, the manufacturer shall provide coats,
trousers, or coveralls in the size ranges specified in Table
6.1.11.

6.1.11.1 The sizing increments for the ranges specified in
Table 6.1.11 for men's and women's chest sizes shall be in incre-
ments no greater than 50 mm (2 in.), sleeve lengths shall be in
increments no greater than 25 mm (1 in.), men's and women's
waist sizes shall be in increments no greater than 50 mm
(2 in.), and inseam lengths shall be in increments no greater
than 50 mm (2 in.).

6.1.11.2 Men’s and women’s sizing shall be accomplished by
men’s and women’s individual patterns.

6.1.12* When life safety harnesses, escape belts, and ladder
belts penetrate the outer shell, are incorporated as part of a
garment closure- system, or are temporarily or permanently
attached to the garment, the harness or belt components shall
meet the applicable requirements of NFPA 1983, and the
optional requirements for flame resistant life safety harnesses
or optional requirements for flame resistant belts.

Table 6.1.11 Available Coat/Trouser Size Ranges

ture barrier shall include an inspection opening that permits
the examination of the lining interior, including all moisture
barrier seams. ]

6.2 Additional Design Requix%ements for Structural Fire Fight-
ing Protective Garment Elements Only.

6.2.1 Structural fire fighting %)rotecu've garment elements shall
also have at least the applicable design requirements specified
in this section in addition to the design requirements specified
in Section 6.1, Protective Garment Element Design Require-
ments for Both Ensembles, where inspected and evaluated by
the certification organization as specified in Section 4.3,
Inspection and Testing.

6.2.2* Garments shall have fluorescent and retroreflective
trim permanently attached to the outer shells of garments to
meet visibility requirements.

6.2.2.1 Trim shall be at least 50 mm (2 in.) wide and shall
have both retroreflective and fluorescent surfaces.

6.2.2.2 The retroreflective surface of trim shall be at least
16 mm (% in.) wide.

6.2.2.3 Trim used to meet the minimum trim pattern require-
ments shall have a minimum: fluorescent surface of 50 mm?/
linear mm (2 in.%/linear in.) of trim.

6.2.2.4 The fluorescent and retroreflective areas of trim speci-
fied in 6.2.2.2 and 6.2.2.3 shall appear to be continuous at a
distance of 30.5 m (100 ft) for the length of the trim, with gaps
of not more than 3 mm (% in.).

6.2.2.5 Trim used in excess of that required by the minimum
trim pattern requirements specified and illustrated in
Figure 6.2.3 shall be permitted to not meet the minimum fluo-
rescent surface of 50 mm?/linear mm (2 in.%/linear in.) of trim
and shall be permitted to be obscured by components includ-
ing but not limited to pockets, storm flaps, and reinforcing
patches as long as the minimum trim pattern is not obscured.

6.2.3% Coat trim configuration shall be in accordance with
Figure 6.2.3. No vertical stripes of trim shall be permitted on
the front of the coat.

6.2.3.1 The coat minimum trim pattern shall have one circum-
ferential band of urim or a staggered 360-degree visibility
pattern meeting or exceeding the surface area of a continuous
circumferential band around the bottom of the coat. The front
of the coat shall also have at least one band of horizontal trim
at the chest level located within 75 mm (3 in.) above or below
the sleeve-to-body underarm garment seam.

6.2.3.2 The lower edge of the circumferential band on the
lower part of the coat shall be within 25 mm (1 in.) of the coat
hem's highest point.

Men Women Increment

Dimension mm in. mm in. mm in. |
|
Chest 865-1525 34-60 710-1270 28-50 50 2 f
Sleeve 820-965 32-38 710-865 28-34 25 1 |
Waist 760-1525 30-60 710-1270 28-50 50 2 i
Inseam 660-915 26-36 610-865 24-34 50 2 |
E
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Front View Front View
(option 1) (option 2)
OR
Back View Back View
(option 1) (option 2)
OR
Back View Back View
(option 3) (option 4)

FIGURE 6.2.3 Minimum Required Structural Fire Fighting
Coat Trim Patterns.

6.2.3.3 Where a staggered pattern is used in the lower circum-
ferential trim band, the lower edge of the upper trim piece
shall not be higher than the upper edge of the lower trim
piece.

6.2.3.4 The back of the coat shall also have a minimum of
either two vertical stripes of trim, perpendicular to the bottom
band and with one strip located on both the left and right sides
of the back of the coat, or a minimum of one horizontal band
of trim at the chest/shoulder blade level located within 75 mm
(3 in.) above or below the sleeve-to-body underarm garment
seam.

6.2.3.5 The minimum trim configuration for each sleeve shall
be one circumferential band, or a staggered 360-degree visibil-
ity pattern meeting or exceeding the surface area of a continu-
ous circumferential band, between the wrist and elbow level.

6.2.3.5.1 Where rim on the coat intersects a zipper or where
the trim intersects the innermost seam of each sleeve, a maxi-
mum gap in the trim of 25 mm (1 in.) shall be permitted.

6.2.4* Trouser trim configuration shall be in accordance with
Figure 6.2.4.

6.2.4.1 The minimum trim pauern for the trousers shall
ccf)nsist of two circumferential bands of trim, with one band
around each leg between the bottom hem and knee areas.

6.2.4.2 Where trim on the trouser element intersects a zipper
or where the trim intersects the innermost seam of each trou-

2018 Edition

Front/Back View

FIGURE 6.24 Minimum Required Structural Fire Fighting
Trouser Trim Patterns.

ser leg, a maximum gap in the trim of 25 mm (1 in.) shall be
permitted.

6.3 Additional Design Requirements for Proximity Fire Fight-
ing Protective Garment Elements Only.

6.3.1 Proximity fire fighting protective garment elements shall
also have at least the applicable design requirements specified
in this section in addition to the design requirements specified
in Section 6.1, Protective Garment Element Design Require-
ments for Both Ensembles, where inspected and evaluated by
the certification organization as specified in Section 4.3,
Inspection and Testing.

6.3.2 Garments shall not have materials that do not meet the
radiant reflective requirements specified in 7.3.2 affixed to the
outer shell radiant reflective surfaces of the garments unless
such materials are covered in 6.3.3.

6.3.3 Reinforcing materials that do not meet the radiant
reflective requirements specified in 7.3.2 shall be permitted to
be affixed only to the garment outer shell radiant reflective
surfaces as reinforcement of the sleeve cuffs and trouser leg
cufls where the following requirements are met:

(1) The reinforcing materials shall meet the flame resistant
requirements specified in 7.1.3.

(2) The reinforcing materials shall meet the heat resistance
requirements specified in 7.1.5.

(3) Reinforcement areas shall not cover the radiant reflective
surfaces of the garment by more than 25 mm (1 in.).
when measured from the edge of the cuff back along the
sleeve or leg.

6.3.4 The collar lining material shall not be reflective mate-
rial.

6.4 Protective Helmet Element Design Requirements for Both
Ensembles.

6.4.1 Protective helmet elements shall have at least the appli-
cable design requirements specified in this section where
inspected and evaluated by the certification organization as
specified in Section 4.3, Inspection and Testing.

6.4.2 No openings shall penetrate the helmet shell other than
those provided by the manufacturer for mounting energy
absorbing systems, retention systems, and accessories.

6.4.3 The helmet retention system shall include a chin strap
and a nape device. The chin strap shall have a minimum width
of 19 mm (% in.). b

I

6.4.4 All sewing thread used in the construction ol helmets
shall be made of inherently flame-resistant fiber.

It
.

Shaded text = Revisions. ‘A = Text deletions and figure/table revisions. = Sectionlf deletions. 'N = New material.

This material is protected by copyright held by National Fire Protection Associ:ation.

Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other pL'IJIrpose. Not for sale or distribution.



DESIGN REQUIREMENTS

1971-29

6.4.5 The helmet faceshield or the faceshield/goggle compo-
nent, when deployed, shall provide at least the following field
of vision:

(1) Dihedral angle of at least 85 degrees
(2) Upper dihedral angle of at least 10 degrees
(3) Lower dihedral angle of at least 40 degrees

6.4.5.1 The field of vision shall be measured from the center
of the eye.

6.4.5.2 The helmet with the faceshield or the faceshield/
goggle component deployed shall be positioned in accordance
with the HPI as described in 8.1.13 on a facial feature head-
form as defined in 3.3.43. Where the crown clearance of the
helmet is adjustable, the helmet shall be mounted with the
least amount of clearance.

6.4.6 The helmet faceshield or the faceshield/goggle compo-
nent in the stowed position as described in 8.1.16 shall provide
peripheral vision clearance of at least 94 degrees o each side.

6.4.6.1 The peripheral vision clearance shall be measured
from the center of the eye, with the helmet positioned in
accordance with the HPI as described in 8.1.13 on a facial
feature headform as defined in 3.3.43. Where the crown clear-
ance of the helmet is adjustable, the helmet shall be mounted
with the least amount of clearance.

6.4.7 Where helmets are provided with an SCBA facepiece
that is attached or integrated with the helmet, the helmet with
the SCBA facepiece installed shall meet all applicable design
and performance requirements of this standard.

‘N 6.4.8% For helmets with items installed or auached, the

helmet with the items installed/attached shall meet the affec-
ted design and performance requirements of this standard.

6.5 Additional Design Requirements for Structural Fire Fight-
ing Protective Helmet Elements Only.

6.5.1 Structural fire fighting protective helmet elements shall
also have at least the applicable design requirements specified
in this section in addition to the design requirements specified
in Section 6.4, Protective Helmet Element Design Require-
ments for Both Ensembles, where inspected and evaluated by
the certification organization as specified in Section 4.3,
Inspection and Testing.

6.5.2% Helmets shall consist of at least all of the following
assembled components:

(1) Shell

(2) Energy absorbing system

(3) Retention system

(4) Fluorescent and retroreﬂecuve trim
(5) Ear covers

(6) A faceshield or goggles, or both

'A6.5.2.} Where a faceshield is selected in accordance with
6.5.2(6), the faceshield component shall be attached to the
helmet.

A 6.5.2.2 Where the goggle component is selected in accord-

ance with 6.5.2(6), the goggles shall be permitied o be unat-
tached, not assembled, 1o the helmet.

N 6.5.2.3 Where the manufacturer prov1des or intends to
provide both a faceshield and goggles with the helmet, whether
the faceshield is or is not provided installed or attached to the

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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helmet, both the faceshield and the goggles shall be consid-
ered components of the helmet.

6.5.3 Helmets shall have fluprescent and retroreflective trim
on the shell exterior. ]

6.5.3.1 A minimum of 2580 mm? (4 in.2) of the retroreflective

and fluorescent trim shall beyvisible above the reference plane

when the helmet, with the faceshield/goggle component in the

stowed position as described m 8.1.16, is viewed at the follow-

ing positions: .

(1) Left intersection of the coronal and reference planes at a
distance of 2.4 m (8 ft)

(2) Right intersection of the coronal and reference planes at
a distance of 2.4 m (8 f1)

(3) Rear intersection of the ‘midsagittal and reference planes
at a distance of 2.4 m (8 ft)

6.5.3.2 A minimum of 2580 mm? (4 in.?) of the retroreflective
and fluorescent trim shall be visible when the helmet, with the
faceshield/goggle component in the stowed position as descri-
bed in 8.1.16, is viewed at the intersection of the midsagittal
plane and the coronal plane at a distance of 24 m (8 ().

6.5.3.3 The entire surface of the trim shall be permitted to be
both fluorescent and retroreflective.

6.5.4 Helmet ear covers or the portion of the helmet provid-
ing the coverage of the ears, when deployed, shall provide at
least the following coverage:

(1) 95 mm (3% in.) measured 50 mm (2 in.) forward of the
coronal plane

(2) 120 mm (4% in.) measured 25 mm (1 in.) forward of the
coronal plane

(3) 130 mm (5% in.) measured at the coronal plane

(4) 130 mm (5% in.) measured at the midsagittal plane at the
rear of the headform

6.5.4.1 The helmet, with the ear covers or the portion of the
helmet providing the ear coverage deployed, shall be posi-
tioned according to the HPI as described in 8.1.13 on an ISO
size ] headform “as specified] in_ Figure 8.16.4.1. Where the
crown clearance of the helmet is adjustable, the helmet shall be

mounted with the most amount of clearance.

6.5.4.2 In this position, the ear coverage shall be measured
downward {from the reference plane to the lower edge of the
ear coverage at the specified points to determine the coverage
specified in 6.5.4.

6.5.4.3 Where the helmet incorporates a raichet-style head-
band, an opening in the covering surrounding the ratchet
knob shall be permitted. The opening shall not extend more
than 13 mm (% in.) in any direction around the perimeter of
the adjustment device.

6.5.5 Faceshield/goggle components shall meet the respective
requirements for goggles or faceshields and be marked “Z87+"
in accordance with ANSI/ISEA Z87.1, Occupational and Educa-
tional Personal Eye and Face Protection Devices.

6.6 Additional Design Requiréments for Proximity Fire Fight-
ing Helmet Elements Only. |

6.6.1 Proximity fire fighting protective helmet elements shall
also have at least the apphcablle design requirements specified
in this section in addition to the design requirements specified

in Section 6.4, Protective Hf%llmet Element Design Require-
I
I
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ments for Both Ensembles, where inspected and evaluated by
Lhe certification organization as specified in Section 4.3,
Inspecuon and Testing.

6.6.2 Helmet elements shall consist of at least the following
assembled components:

(1) Shell

(2) Energy absorbing system

(3) Retention system

(4) Faceshield

(5) Shroud

(6) Cover (where separate from the shroud)

6.6.3 Helmet faceshields shall be attached to the helmet.

6.6.4 Helmets shall be permitted to have an outer cover to
provide the radiant reflective protection for the exterior of the
helmet shell, including the upper surface of the brim, and the
brim edge.

6.6.4.1 The helmet outer cover shall be permitted to be
removable.

6.6.4.2 The helmet, and helmet outer cover where provided,
shall be permitted to have fluorescent and retroreflective trim
on the helmet exterior and on the helmet outer cover.

6.6.4.3 Identification markings or material including, but not
limited to, trim, lettering, patches, name or number stencils,
emblems, and paint shall be permitted only on the helmet
outer cover, provided such materials are located above the
corresponding helmet test line.

6.6.5 The shroud shall be attached to the helmet and shall be
designed to cover and provide continuous radiant reflective
protection for the head, face, and neck areas that do not
receive primary protection from the helmet or faceshield.

6.6.5.1 Shrouds shall provide at least the following coverage:

(1) 230 mm (9% in.) on each side measured downward from
the reference plane at the coronal plane

(2) 330 mm (13 in.) in the back measured downward from
the reference plane at the rear midsagittal plane

(8) 295 mm (11% in.) in the front measured downward from
the reference plane at the front midsagittal plane, includ-
ing the gap of material where the face opening is located

N 6.6.5.1.1 The helmet, with the shroud deployed, shall be posi-
tioned according to the HPA as described in 8.1.13 on an 1SO
size ] headform as specified in Figure 8.16.4.1. Where the
crown clearance of the helmet is adjustable, the helmet shall be
mounted with the most amount of clearance.

N 6.6.5.1.2 With the helmet positioned as required by 6.6.5.1.1,
the shroud coverage shall be measured downward from the
reference plane to the lower edge of the shroud coverage at
the specified points to determine the coverage specified in
6.6.5.1.

6.6.5.2 The shroud shall be permitted to be a part of a helmet
outer cover, where provided.

6.6.5.3 The shroud shall be designed to interface with a
sReciﬁc helmet.

6/6.5.4 The helmet shroud, when deployed, shall provide at
least the following field of vision:

(1) Dihederal angle of at least 85 degrees
(2) Upper dihedral angle of at least 7 degrees

2018 Edition

(3) Lower dihederal angle of at least 40 degrees

6.6.5.4.1 The field of vision shall be measured from the center
of the eye. ;

6.6.5.4.2 The helmet with the shroud attached shall be posi-
tioned according to the HPI as dlescnbed in 8.1.13 on a facial
feature headform as defined in $/3.43. Where the crown clear-
ance of the helmet is adjustable, the helmet shall be mounted
with the least amount of clearance.

6.6.6 No openings shall be permitted in the helmet shroud
other than to meet the requirements of 6.6.5.

6.6.7 When the hood interface component is integrated with
the protective garment, the shroud shall be permitted to
consist of only the outer reflective layer and those other layers
necessary to meet the requirements in 7.13.2 for thermal
protective performance (TPP).

6.7 Protective Glove Elements Design Requirements for Both
Ensembles.

6.7.1 Protective glove elements shall have at least the applica-
ble design requirements specified in this section when inspec-
ted and evaluated by the certification organization as specified
in Section 4.3, Inspection and Testing.

6.7.2 Gloves shall consist of a composite meeting the perform-
ance requirements of Section 7.7, Protective Glove Element
Performance Requirements for Both Ensembles.

6.7.2.1 The composite shall be permitted to be configured as
a continuous or joined single layer or as continuous or joined
multiple layers.

6.7.2.2 Supplemental gloves that are provided 1o meet the
performance requirements of this standard but are not inten-
ded to be worn continuously with the wearing of the gloves
shall not be permitted.

6.7.2.3 Where a glove is made up of multiple layers, all layers
of the glove shall be individually graded per size.

6.7.2.4 Where the coat sleeve end terminates in a garment-
glove interface and the interface demonstrates liquid integrity
and continuous thermal protection in accordance with
Section 7.16, Protective Wristlet Interface Component
Performance Requirements for Both Ensembles, gloves shall
not be required to meet the requirements in 6.7.3 through
6.7.3.4.

6.7.3 The glove shall consist of a glove body.

6.7.3.1 The glove shall extend from the tip of the fingers to at
least 50 mm (2 in.) beyond the wrist crease.

6.7.3.2 The portion of the glove that extends from the tip of
the fingers to 50 mm (2 in.) beyond the wrist crease shall be
considered to be the glove body and shall meet the glove body
requirements in Sections 7.7, Protective Glove Elements
Performance Requirements for Both Ensembles; 7.8, Addi-
tional Performance Requirements for Structural Fire Fighting
Protective Glove -Elements Only; and 7.9, Additional Perform-
ance Requirements for Proximity Fire Fighting Protective
Glove Elements Only, as applicable.,

6.7.3.3 The portion of the glove!' that extends greater than

50 mm (2 in.) beyond the wrist crelzllse but less than or equal to

125 mm (5 in.) beyond the wrist crease, where present, shall be

considered to be the glove mterface component and shall meet
|.

!
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the glove interface component requirements in Sections 7.7,
7.8, and 7.9, as applicable.

' 6.7.3.4 The portion of the glove that extends greater than
| 125 mm (5 in.) beyond the wrist crease up to the end of the
' enlire glove, where present, shall be considered to be the glove
i extension and shall meet the glove extension requirements in

Sections 7.7, 7.8, and 7.9, as applicable. i Glove

body
6.7.3.6*% The location of the wrist crease shall be determined

by the following procedures, as shown in Figure 6.7.3.5:

(1) The location of the wrist crease shall be determined by Wrist crease

first placing the glove on a measurement board palm
down and securing (locking) the fingertips down onto
the board.

(2) A1 1b weight shall be attached to the end of the glove . Glgve
body, glove interface component, or glove extension. The col?'r:e ace
: . . ponents
weight shall not be attached to a knitted wristlet glove
interface component. The weight shall be applied evenly | 77777777777
across the glove. Glove
(3) The weight shall be allowed to hang freely for 60 seconds extension

prior to taking any measurements.
(4)* The bottom of digit three shall be found by drawing a = STmTTTmTTmom oo
line on the back side of the glove from the finger For U.S. units, 1 mm = 0.0394 in.
crotches on either side of digit three. A point shall then |, . .
be placed at the center of that line. Degending on the AFIGURE 6.7.3.5  Location of Wrist Crease.
index finger length for the glove size, the distance (o the
wrist crease shall be determined by laying a ruler parallel
with the length of the glove from the point representing
the bottom of digit three to a second point using one of
the following dimensions that corresponds to the index
finger length. The second point shall be marked on the
back of the glove.

(a) 64 [N (normal), W (wide), and XW (extra-wide)]:
8.36 cm (3.29 in.)

(b) 70 (N, W, and XW): 9.46 cm (3.72in.)

(c) 76 (N, W, and XW):10.68 cm (4.20 in.)

(d) 82 (N,W,and XW):11.73 cm (4.62 in.)

(5) A straight line shall be drawn across the back of the glove
perpendicular to the two points. This line shall be exten-
ded around the side edges of the glove.

(6) The glove shall be removed from the measurement
board. A line shall be drawn on the palm side of the glove FIGURE 6.7.5(a) Measurement Location for Index Finger
by connecting the lines from the side edges of the glove. Length.

(7) The resulting straight line around the circumference of
the glove shall be the location of the wrist crease.

. 6.7.6* In order 1o label or otherwise represent a glove as
6.7.4 All sewing thread utilized in the construction of gloves compliant with the requirements of this standard, the manufac-
shall be made of an inherently flame-resistant fiber. turer shall provide gloves in the following sizes:

A 6.7.5% For selection of the proper glove size, the dimensions (1) 64N (normal)
for index finger length and hand breadth shall be measured as (2) 70N (normal)
follows: " (8) 70W (wide)_
) T . . (4) 76N (normal)
(1) Using a straight ruler, the index finger length shall be (5) T6W (wide)

measured (o the nearest 1 mm (¥;in.) from the tip of the (6) 82N (normal)
index finger to the base of the finger located by the (7) 82W (widé)’

crease as shown in Figure 6.7.5(a). ) ) o o

(2) Using a set of calipers or similar measuring device, the A 6.7.6.1 The glove sizes from 64N through 82W indicated on
hand breadth shall be measured to the nearest 1 mm the label shall be determined by the hand dimensions given in
(¥ In.) across the back of the hand knuckles from meta- Figure 6.7.6.1.

| carpale II landmark (thumb side of index finger or . % T
. digit 2) (o the metacarpale V landmark (outside of litile A 6.7.7* The glove size indicated on the label shall be deter-

finger, or digit 5), as shown in Figure 6.7.5(b). mined by the hand dimensionsli given in Figure 6.7.6.1.
i ‘A 6.7.7.1 Where custom sized or specially fitted gloves are provi-
ded, the glove size indicated c;!n the label shall be determined
i
|
Shadea text = Revisions. A = Text deletions and figure/table revisions. ® =Section deletions. ‘N = New materllial. 2018 Edition
- I
This material is protected by copyright held by National Fire Protection Association.
Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



1971-32 PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

6.9.3 The outer shell of the back and portions of the sides of
the glove body including the back of the digits shall be a radi-
ant reflective material.

6.9.3.1 Glove ﬁngers, thumb, an(l'l the back shall have radiant
reflective protection of 210 degrees, +20°/‘_J0° The radiant
reflective material shall provide icoverage from 0 degrees to
105 degrees, +10°/l_0" and then from 255 degrees, +10°/'—0°
to 360 degrees as specified in Flgulre 6.9.3.1.

6.9.3.2 The radiant reflective material shall provide coverage
for the finger/thumb tip of at least 195 degrees, +10°/-0°, as
specified in Figure 6.9.3.1.

6.9.3.3 The portion of the finger, thumb, and palm surfaces
that are not covered by the radiant reflective protection shall
be the gripping surface of the glove.

6.9.4 The outer shell of the glove interface component and
glove extension, where provided, shall be a radiant reflective
material, with the exception of a knitted wristlet as the inter-
face component.

6.10 Protective Footwear Elements Design Requirements for
Both Ensembles.

6.10.1 Protective footwear elements shall have at least the
applicable design requirements specified in this section where
inspected and evaluated by the certification organization as
specified in Section 4.3, Inspection and Testing.

FIGURE 6.7.5(b) - Measurement Location for Hand Breadth. . . X
6.10.2 Footwear shall consist of at least the following assem-

bled components: a sole with a heel, an upper with lining, a

90 puncture resistant device, an insole, a ladder shank or whole
E sole equivalent, and an impact- and compression-resistant toe
85
£ cap.
£ 82N | 82w| 82XW i i
< 80 6.10.2.1 Where booties are incorporated as a component of
= the pant and are specified by the manufacturer as removable
5 75 76N || 76W | [76XW]
g
g 7ON FOW——7OXY 0/360° Back—Radiant protective
c material total 210° (+20°/-0°)
N 65
60
70

64N 64W || 84XW .
75 80 85 90 05 100 105 110 115 120 -105° +105°
Hand breadth {(mm) ,
For U.S. units, 1 mm = 0.394 in. 2700 -

N FIGURE 6.7.6.1 NFPA 1971 Size Definitions.

255° 105°
- AN
by the closest hand dimensions given in Figure 6.7.6.1, "9/
followed by the word “Custom. ,p Surface 150 Wt
6.8 Additional Design Requirements for Structural Fire Fight- I
ing Protective Glove Elements Only. (Reserved) 180
6.9 Additional Design Requirements for Proximity Fire Fight- 0/360°

ing Protective Glove Elements Only. Back—Radiant protective material

6.9.1 Proximity fire fighting protective glove elements shall : j:

also have at least the applicable design requirements specified 270° 90°
in this section in addition to the design requirements specified 7

m Section 6.7, Protective Glove Element Design Requirements

for Both Ensembles, where inspected and evaluated by the Palm—Grip surface /
certification organization as specified in Section 4.3. (+100/1_%§)
I

6.9.2 Gloves shall not be permitted to have any hardware. I 180°
7

. | -

A FIGURE 6.9.3.1 Glove Radiant :Reﬂective Protection Areas.
i
;
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- for laundering or replacement only, the booties component

shall meet the performance requirements of 7.1.12, 7.1.13,
7.1.14, 7.1.15, 7.1.16, and 7.1.17.

6.10.2.2 Where booties are incorporated as a component of
the footwear, the combination of the bootie component incor-
porated in the footwear shall meet the performance require-
ments of 7.10 with the exception of 7.10.4 and 7.10.5.

6.10.2.3 Where booties are used, the outer footwear shall not
be required to have a liner in the upper.

6.10.2.4 Supplemental footwear that is provided to meet the
performance requirements of this standard but is not intended
to be worn continuously with the wearing of the footwear
element shall not be permitted.

6.10.3 Footwear height shall- be a minimum of 250 mm
(@84 in).

6.10.3.1 The footwear height shall be determined by measur-
ing inside the footwear from the center of the insole at the heel
up to a perpendicular reference line extending across the foot-
wear at the lowest point of the top line, excluding the tongue
and gusset.

6.10.3.2 Removable insoles shall not be removed prior to
measurement.

6.10.3.3 Thermal, physical, and moisture protection shall be
continuous circumferentially to within 50 mm (2 in.) of the
footwear top line at all locations, with the exception of the area
inside of and within 13 mm (% in.) around pull-up holes that
fully penetrate the footwear from outside to inside. The height
of thermal, physical, and moisture protection at all locations of
the boot shall be no less than 250 mm (9. 84 in.) when meas-
ured as described in 6.10.3.1.

6.10.4 The footwear heel breast shall not be less than 13 mm
(% in.) nor more than 25 mm (1 in.).

6.10.4.1 The heel breasting angle shall not be less than
90 degrees nor more than 135 degrees.

6.10.4.2 The heel edges shall not extend more than 13 mm
(*2in.) laterally from the upper at any point.

6.10.4.3 The width of the footwear heel shall be equal to or
greater than the width of the sole at the intersection of the heel
breast and the sole bottom, excluding any calendar roll where
present.

6.10.5 The puncture-resistant device shall cover the maximum
area ol the insole as specified in Section 3.3 of CSA Z195, Proiec-
tive Footwear.

6.10.6 All hardware and external fittings shall be free of rough
spots, burrs, or sharp edges that could tear primary materials.

6.10.6.1 Metal parts shall not penetrate from the outside into
the lining or insole at any point.

6.10.6.2 No metal parts, including but not limited to nails or
screws, shall be present or utilized in the construction or
attachment of the sole with heel to the puncture-resistant
device, insole, or upper.

6.10.7 All sewing thread utilized in the construction of foot-
wear shall be made of an inherently flame-resistant fiber.

Shaded text = Revisions.
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6.10.8 In order to label or otherwise represent footwear as
compliant with the requirements of this standard, the manufac-
turer shall have footwear available in all of the following sizes:

(1) Men's 5-16, including half sizes and a minimum of three
widths \

(2) Women's 5-10, mcludmg half sizes and a2 minimum of
three widths

6.10.8.1 Manufacturers shall be required to establish and
provide upon request a size cenversion chart for each model or
style of protective footwear based on toe length, arch length,
and foot width as measured on the Brannock Scientific Foot
Measuring Device.

6.10.8.2 Full and half sizes in each of the three required
widths shall be accomplished by individual and unique men's
and women's lasts to provide proper fil. Dual sizing of the same
pair of boots to cover men's and women's boot styles shall not
be acceptable.

6.10.9 Footwear shall meet the performance requirements as
specified in ASTM F2413, Performance Requirements for Protective
(Safety) Toe Cap Footwear, for impact, compression, and
puncture-resistance, with the exception that flex resistance to
cracking shall be evaluated at 1,000,000 cycles.

6.11 Additional Design Requirements for Structural Fire Fight-
ing Protective Footwear Only. (Reserved)

6.12 Additional Design Requirements for Proximity Fire Fight-
ing Protective Footwear Only. (Reserved)

6.13 Protective Hood Interface Component Design Require-
ments for Both Ensembles.

6.13.1 Hood interface components shall have at least the
applicable design requirements specified in this section where
inspected and evaluated by the certification organization as
specified in Section 4.3, Inspection and Testing.

6.13.2 Hoods shall be permitted to be integrated with the
protective coat.

6.13.3 The hood shall be delsigned to cover and provide the
limited protection, as specified within this section, to the head,

face, and neck areas but not including the face opening speci-
fied in 6.13.6.

6.13.3.1 Where the hood is integrated with the protective
coat, the hood shall not be required to meet the design
requirement specified in 6.13.5.

6.13.4 All sewing thread utilized in the construction of hoods
shall be made of an inherently flame-resistant fiber.

6.13.5 The hood shall be donned properly, in accordance with
the manufacturer’s instructions for wearing, on the I1SO size ]
headform specified in Figure 8.16.4.1.

6.13.5.1 In this position, the hood shall provide a full cover-
age above the reference plane on each side measured down-
ward from the reference plane at the coronal plane of 225 mm
(9 in.), shall provide a minimum coverage in the back meas-
ured downward from the reference plane at the rear midsagit-
tal plane of 330 mm (13 in.), and shall provide a minimum
coverage in the front measured downward from the reference
plane at the front m1dsag1LLa1|,plane including the face open-
ing, of 305 mm (12 in.). 'I

6.13.6 Hoods shall be desrgned with a face opening.

N = New mate%ial. 2018 Edition
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6.13.6.1 Other than where the hood face opening is designed
to interface with a specific SCBA facepiece, or where the hood
face opening is designed to be adjustable, the hood face open-
ing shall be able to be stretched to a circumference of at least
800 mm (31 in.).

6.13.6.2 Where the hood face opening is designed to interface
with a specific SCBA facepiece, the hood face opening shall
overlap the outer edge of the specific SCBA facepiece-to-face
seal perimeter by not less than 13 mm (% in.)j Tt “shall be

permitted to use the test equipment and approach specified in
8.47.42 and 84745

6.13.6.3* The interface and integration of the selected respi-
rator with the protective ensemble shall not invalidate the

NIOSH certification of the respective respirator.
[ ]
6.14 Optlonal Protective Barrier Hood Interface Component

Desngn Requirements.

N 6.14.1 Barrier hoods shall meet all design criteria specified in
Section 6.13.

'N 6.14.2 The portions of the particulate blocking hood interface
component that include a particulate blocking material specifi-
cally for meeting the requirements of 7.14.1 shall include all
areas of the hood 1o at least 37 mm (1.5 in.) above the refer-
ence plane when measured at the coronal plane and all areas
of the hood to at least 200 mm (8 in.) at the sides when meas-
ured at the coronal plane and 225 mm (9 in.) at the front and
rear when measured at the midsagittal plane below the refer-
ence plane as measured when the hood is placed on an ISO
Size ] headform.

‘N 6.14.3 Bindingincluding the elastic and stitching around the
particulate blocking hood face opening shall be permitted to
exclude particulate blocking material specifically for meeting
the requirements of 7.14.1 for a distance of 50 mm (2 in.) from
the leading edge of the hood face opening. The distance shall
be measured in eight separate locations with the hood lying on
a flat surface with the face opening facing upwards and meas-
ured from the innermost row of stitching to the face opening
leading edge.

6.15 Additional Design Requirements for Proximity Fire Fight-
ing Protective Hood Interface Components Only. (Reserved)

6.16 Protective Wristlets Interface

Component Design
Requirements for Both Ensembles. '

6.16.1 Wrisuet interface components shall have at least the
applicable design requirements specified in this section where
inspected and evaluated by the certification organization as
specified in Section 4.3, Inspection and Testing.

6.16.2* Wristets shall be designed o cover and provide limi-
ted protection to the wrist areas.

6.16.3 Wristets shall be permanently attached to the protec-
tive coat sleeve in a manner that will not permit a gap in the
thermal protection.

6.16.4 All sewing thread utilized in the construction of wrist-
lets shall be made of an inherently flame-resistant fiber.

|
2018 Edition

6.17 Additional Design Requirements for Structural Fire Fight-
ing Protective Wristlet Interface Components Only. (Reserved)

6.18 Additional Design Requirements for Proximity Fire Fight-
ing Protective Wristlet Interface C'omponents Only. (Reserved)

6.19 Optional Design Requirements for Protection from

Liquid and P Particulate Contammants

6.19.1 quuld and Particulate Contammants Protective Ensem-
ble De51gn Requirements for Both ‘Ensembles.

6.19.1.1 Liquid and particulae  contaminant _protective
ensembles shall have al least ihe applicable design require-
ments specified in this section where inspected and evaluated
by the certification organization as specified in Section 4.3,
Inspection and Testing.

6.19.1.2 Liquid “and_ particulate contaminant protective
ensembles, including SCBA, shail be designed (o protect the
wearer's upper and lower torso, head, arms, legs, hands, and
feet.

6.19.1.3 Liquid and particulaie contaminant _protective
ensemble elements shall include garments, helmel, gloves,
footwear, interface components, and hood when the hood is

not already part of the protective garment.

‘A 6.19.1.4 The manufacturer shall spec1fy each SCBA that is part

of the liquid and pariiculate contaminant protective ensemble.

All SCBA specified by the ensemble manufacturer for inclusion
in the ensemble shall be certified to NFPA 1981.

6.19.1.5 L1qu1d and partxculate contaminant ensembles shall
be designed to accommodate the SCBA spec1ﬁed by the manu-
facturer for the specific ensemble.

6.19.2 Additional qumd and Pa:mculate Contaminant Protec-
tmn Design Requirements for Structural Fire Tighting Protec-
tive Ensembles Only. (Reserved)

6.19.3 Additional Liquid and Particulate Contaminant Protec-

tion Design Requirements for Proximity Fire Fighting Protec-
tive Ensembles Only. (Reserved)

6.19.4 Liquid and Particulate Contammant Protective Garment
Element Design Requirements for Both Ensembles.

6.19.4.1 quuld and parueulate ‘contaminant. profecfwé
garments shall have at least the appllcable design requirements
specified in this subsection where inspected and evaluated by.
the certification organization as specified in Section 4.3,
Inspection and Testing.

6.19.4.2 Liquid and particulate ~contaminant - protective
garments shall be designed and configured to protect at least
the wearer's upper and lower torso, arms and legs, but exclud-

ing the hands, feet, and head.

6.19.4.2.1 Liquid and particulate contaminant protective
garments shall be permitted 1o mclude integrated hoods to
protect the wearer's head in conjunction with the SCBA speci-
fied by the ensemble manufacturer.

6.19.4.3 All hardware and external fittings shall be free of
rough spots, burrs, or sharp edges that could tear primary
materials.
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6. 19 5 Additional qul_.ll_d_ ﬂdzaEMate Contaminant Protec-

tlon Design Requirements for Structural Fire Fighting “Protec-
tive Garment Elements Only. (Reserved)

6.19.6 Additional Liquid and’ Particulate Contaminant Protec:
tlon Design Requirements for Proximity Fire Fighting Protec-
tlve Garment Elements Only. (Reserved)

6.19.7 Liquid and Particulate ‘Contaminant Protective Helmet

Elements Design Requirements for Both Ensembles.

6.19.7.1 Helmets shall have at least the applicable design
requirements specified in this subsection where inspected by
the certification organization as specified in Section 4.3,
Inspection and Testing.

‘A 6.19.7.2 Where the llquld and particulate” prolecllon is provi-

'

ded by the protective hood and provides an interface with the

SCBA specified by the ensemble manufacturer, the manufac-

lturer shall not be required to specify a specific helmet as part

of the Tiquid and particulate contaminant protective ensemble.

6.19.8 Additional qumd ‘and Particulate Contaminant Brotec-
tlon Design Requirements for Structural Fire Fighting Protec-
tive Helmet Elements Only. (Reserved)

6.19.9 Additional Liquid and Pariiculaie Contamisani Protce-
tion Design Requirements for Proximity Fire Fighting Protec-
tive Helmet Elements Only. (Reserved)

6.19.10 Liquid and Particulate Contaminant Protective Glove

Elements Design Requirements for Both Ensembles.

6.19.11 Additional Liquid and Particulate Contamman@ Protec-
t101_1 Design Requirements for Structural Fire Fighting Protec-
tive Glove Elements Only. (Reserved)

6.19.12 Additional Liquid and ] Particulate Contaminant Protec-

tion Design Requirements for Proximity Fire Fighting Protec-
tive Glove Elements Only. (Reserved)

6.19.13 Liquid and Particulate Contaminant Protective Foot-

wear Elements Design Requirements for Both Ensembles.

§}9 14 Additional quuld and !’a{hculate Contaminant Protec-

tion Design Requirements for Structural Fire Fighting Protec-
tive Footwear Elements Only. (Reserved)

6.19.15 Additional Liquid and Particulate Contaminant Protec-
tlon Design Requirements for Proximity Fire Fighting Protec-
tive Footwear Elements Only. (Reserved)

6.19.16 Liquid and Particulate Contaminant Protective Hood
Interface Component Design Requirements for Both Ensem-
bles.

6.19.16.1 Liquid and particulate contaminant protective hood
interface components shall have at least the applicable design
requirements specified in this subsection where inspected by
the certification organization as specified in Section 4.3,
Inspection and Testing.

6.19.16.2 Liquid and particulate contaminant protective hood
interface componems shall be designed and configured to
protect the wearer’s head, neck, and face areas, excluding the
portion of the face covered by the facepiece of the SCBA speci-
fied by the ensemble manufacturer.

6.19.16.3 Liquid and particulate contaminant protective hood
interface components shall be permitted (o be integrated with
the protective garment.

Shaded text = Revisions.

A = Text deletions and figure/table revisions. ® = Section deletions.

6.19.17 qulud “and Particulate Contaminant Protective Hood

Interface Component Desngn Reqmrements for Structural Fire
Fighting Ensembles.] (Reserved)

6.19.18 Liquid and Particulate Contaminant Protective Shroud

Interface Component Desngn ‘Requirements for Proximity Fire
Fighting Ensembles. (Reserved)

Chapter 7 Performance Requirements

7.1 Protective Garment Elements Performance Requirements
for Both Ensembles.

7.1.1¥ Proteclive garment elements composite consisting of
outer shell, moisture barrier, and thermal barrier shall be
tested for thermal insulation as specified in Section 8.10, Ther-
mal Protective Performance (TPP) Test, and shall have an aver-
age TPP of not less than 35.0.

7.1.2 Garments shall be tested for overall liquid penetration
resistance as specified in Section 8.48, Whole Garment and
Ensemble Liquid Penetration Test, and shall allow no liquid

penetration except as permltted in 8.48. 8.2.

A 7.1.3 Garment outer shells, moisture barriers, thermal barri-

ers, collar linings, winter liners where provided, drag rescue
devices (DRDs), trim, lettering, and other materials used in
garment construction including, but not limited to, padding,
reinforcement, interfacing, binding, hanger loops, emblems,
and patches shall be individually tested for resistance o flame
as specified in Section 8.2, Flame Resistance Test 1, and shall
not have a char length of more than 100 mm (4 in.) average,
shall not have an afterflame of more than 2.0 seconds average,
and shall not melt.

7.1.3.1 Labels shall meet the performance requirements speci-
fied in 7.1.3 only where placed on the exterior of the garment.

7.1.3.2 Zippers and seam-sealing materials shall meet the
performance requirements specified in 7.1.3 only where loca-
ted on the exterior of the garment or located where they will
directly contact the Wearer’s body.

7.1.3.3 Elastic and hook and pile fasteners shall meet the
performance requirements specified in 7.1.3 only where loca-
ted where they will directly contact the wearer's body.

A 7.1.3.4 Small specimens such as hanger loops and emblems or

patches that are not large enough to meet the specimen size
requirements in 8.2.2.1 shall be tested for resistance to flame as
specified in Section 8.2, Flame Resistance Test 1, and shall not
be totally consumed, shall not have an afterflame of more than
2.0 seconds average, and shall not melt.

7.1.3.5 Life safety harnesses, escape belts, and ladder belts
shall meet the performance requirements specified in 7.1.3
only when they penetrate the outer shell, are incorporated as
part of a garment closure system, or are attached to the
garment.

7.1.4 Garment outer shells, moisture barriers, thermal barri-
ers, winter liners where provided, and' collar linings shall be
individually tested for resistance to heat as specified in
Section 8.6, Heat and Thermal Shrinkage Resistance Test, and
shall not shrink more than 10. (l) percent in any direction.

i . .
7.1.5 Garment outer shells, moisture barriers, thermal barri-
ers, collar linings, winter liners where provided, DRDs, trim,
i

i.
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lettering, and other materials used in garment construction,
including, but not limited to, padding, reinforcement, labels,
interfacing, binding, hanger loops, emblems, or patches, but
excluding elastic and hook and pile fasteners where these items
are placed so that they will not directly contact the wearer's
body, shall be individually tested for resistance (o heat as speci-
fied in Section 8.6, Heat and Thermal Shrinkage Resistance
Test, and shall not melt, separate, or ignite.

7.1.6 Garment moisture barrier seams shall be individually
tested for resistance to heat as specified in Section 8.6, Heat
and Thermal Shrinkage Resistance Test, and shall not drip or
ignite.

7.1.7 Garment outer shells and collar linings shall be individu-
ally tested for resistance o heat as specified in Section 8.6,

Heat and Thermal Shrinkage Resistance Test, and shall not

char.

7.1.8 All garment hardware, excluding hook and pile fasten-

ers, where placed so that they will not directly contact the wear-
er's body, shall be individually tested for resistance to heat as
specified in Section 8.6, Heat and Thermal Shrinkage Resist-
ance Test, and shall not ignite and shall remain functional.

7.1.9 The garment composite from the shoulder areas and the
knee areas shall be tested for resistance to heat transfer as
specified in Section 851, Conductive and Compressive Heat
Resistance (CCHR) Test, and shall demonstrate passing
performance.

7.1.10 All sewing thread utilized in the construction of
garments and DRDs shall be tested for resistance to melting as
specified in Section 8.11, Thread Melting Test, and shall not
melt at or below 260°C (500°F).

7.1.11 Garment outer shells and collar linings shall be individ-
ually tested for resistance to tearing as specified in Section 8.12,
Tear Resistance Test, and shall have a tear strength of not less
than 100 N (22 Ibf).

7.1.12 Garment moisture barriers, thermal barriers, and
winter liners, where provided, shall be tested for resistance to
tearing as specified in Section 8.12, Tear Resistance Test, and
shall have a tear strength of not less than 22 N (5 Ibf).

7.1.13 All garment seam assemblies shall be tested for strength
as specified in Section 8.14, Seam-Breaking Strength Test.

7.1.13.1 Woven garment seam assemblies and specimens of
seam assemblies that contain at least one woven material shall
demonstrate a sewn seam strength equal (o or greater than
667 N (150 Ibf) force for Major A seams, 334 N (75 Ib{) force
for Major B seams, and 180 N (40 Ibl) force for Minor seams
when tested using the method specified in 8.14.3.2.1.

7.1.13.2 Seam breaking strength shall be considered accepta-
ble where the fabric strength is less than the required seam
strength specified in 7.1.13.1, providing the fabric fails without
failure of the seam below the applicable forces specified in
7.1.13.1.

7.1.13.3 All knit or stretch woven garment seam assemblies
shall demonstrate a sewn seam erenth equal to or greater
Lhan 180 N (40 1bf) when tested using the method specified in

8|14322

7.1.13.4 All combination woven and knit or stretch knit seam
specimens shall meet the requirements specified in 7.1.13.1.

291 8 Edition

7.1.14 Garment moisture barriers shall be tested for resistance
to water penetration as specified in Section 8.26, Water Pene-
tration Resistance Test, and shall have a minimum water pene-
tration resistance of 172 kPa (25 psi).

7.1.15* Garment moisture barn'lér materials and seams shall
be tested for resistance to llquld penetration as specified in
Section 8.27, Liquid Penetration Resistance Test, and shall
show no penetration of the test liquids for at least 1 hour.

7.1.16 Garment moisture barriers and moisture barrier seams
shall be tested for resistance to liquid or bloodborne pathogens
as specified in Section 8.28, Viral Penetration Resistance Test,
and shall allow no penetration of the Phi-X-174 bacteriophage
for at least 1 hour.

7.1.17 Garment moisture barriers, thermal barriers, winter
liners where provided, and collar linings shall be individually
tested for resistance to shrinkage as specified in Section 8.24,
Cleaning Shrinkage Resistance Test, and shall not shrink more
than 5 percent in any direction.

7.1.18 Garment outer shells and collar linings shall be individ-
ually tested for resistance Lo water absorption as specified in
Section 8.25, Water Absorption Resistance Test, and shall not
have more than 15 percent water absorption.

7.1.19 All garment metal hardware and specimens of all
garment hardware that include metal parts shall be individually
tested for resistance to corrosion as specified in Section 8.29,
Corrosion Resistance Test, and shall have metals that are inher-
ently resistant to corrosion including but not limited to stain-
less steel, brass, copper, aluminum, and zinc show no more
than light surface-type corrosion or oxidation, shall have
ferrous metals show no corrosion of the base metal, and shall
have all hardware remain functional.

7.1.20 Labels shall be tested for durability and legibility as
specified in Section 8.41, Label Durability and Legibility Test 1,
shall remain in place, and shall be legible.

7.1.21 DRD materials, seams, splices, and joints shall be tested
for material strength as specified in Section 8.58, Drag Rescue
Device (DRD) Materials Strength Test, and shall have a mini-
mum tensile strength of 7 kN (1573 Ibf).

7.1.22 Garments with the DRD installed shall be tested for
functionality as specified in Section 8.59, Drag Rescue Device
(DRD) Function Test, and shall allow for the mannequin to be
dragged for a minimum of 2.5 m (98 in.), the DRD shall be
deployed within 10 seconds, the SCBA shall not move higher
on the torso from the donned position, and the SCBA shall not
separate from the mannequin.

7.1.23 Garment moisture barrier materials shall be tested for
resistance to light degradation as specified in Section 8.62,
Light Degradation Resistance Test, and water shall not appear
on the surface of the specimen.

7.1.24 Garment zippers shall be tested for crosswise breaking
strength of chain; crosswise breaking strength of separating
unit; holding strength of stops, retainers, and separaLing units;
operating force; and slider lock strength requirements of
A-A-55634A, Commercial ltem Desmplwn, Zippers (Fasteners, Slide,
Inlerlackmg)

7.1.25 Fastener tape shall be Lesled for breaking strength as
specified in Section 8.69, Fastener Tape Strength Test, and
shall meet or exceed the minimum breaking strength require-

|
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ments as established in Table 1 of A-A 55126B, Commercial Item
Description, Fastener Tapes, Hook and Loop, Synthetic.

7.1.26 Fastener tape shall be tested for shear strength as speci-
fied in Section 8.69, Fastener Tape Surength Test, and shall
meet or exceed the minimum shear strength requlremenls as
established in Table 1 of A-A 55126B, Commercial Item Descrip-
tion, Fastener Tapes, Hook and Loop, Synthetic.

7.1.27 Fastener tape shall be tested for peel strength as speci-
fied in Section 8.69, Fastener Tape Strength E(_zit and shall
meet or exceed the minimum peel strength requirements as
established in Table 1 of A-A 55126B, Commercial Item Descrip-

tion, Fastener Tapes, Hook and Loop, Synthetic.

7.2 Additional Performance Requirements for Structural Fire
Fighting Protective Garment Elements Only.

7.2.1 Structural fire fighting protective garment elements shall
also meet the performance requirements specified in this
section in addition to the performance requirements specified
in Section 7.1, Protective Garment Elements Performance
Requirements for Both Ensembles.

7.2.2%* Garment composite consisting of the outer shell, mois-
ture barrier, and thermal barrier shall be tested for evaporative
heat transfer as ‘specified in Section 8.33, Total Heat Loss
(THL) Test, and shall have a THL of not less than 205 W/m?

7.2.3 Garment trim shall be tested for retroreflectivity and
fluorescence as specified in Section 8.45, Retroreflectivity and
Fluorescence Test, and shall have a coefficient of retroreflec-
tion (R,) of not less than 100 cd/lux/m? (100 cd/fc/f?), and
shall have the color be fluorescent yellow-green, {luorescent
orange-red, or fluorescent red.

7.2.4 Garment outer shells shall be individually tested for
resistance lo shrinkage as specified in Section 8.24, Cleaning
Shrinkage Resistance Test, and shall not shrink more than
5 percent in any direction.

7.2.5 Garment outer shells and collar linings shall be individu-
ally tested for strength after washing as specified in
Section 8.50, Breaking Strength Test, and shall have a breaking
strength of not less than 623 N (140 Ib{).

A726 Garment element sleeves that include enhancements

exterior to the outer shell shall be considered enhanced
composites. Enhancements shall include items such as visibility
markings and other malerials used in construction, including,
but not limited to, padding, reinforcements, emblems, patches,
and logos, but excluding reinforcement materials that do not
extend more than 25 mm (1 in.) when measured from the
edge of the cuff along the sleeve. The enhanced composite
shall be tested for transmitted and stored thermal energy as
specified in Section 8.67, Transmitted and Stored Thermal
Energy Test, and shall have an average predicled time to
second-degree burn of 130 seconds or greater.

7.3 Additional Performance Requirements for Proximity Fire
Fighting Protective Garment Elements Only. -

7.3.1 Proximity fire fighting protective garment elements shall
also meetl the performance requirements specified in this
section, in addition to the performance requirements specified
in Section 7.1, Protective Garment Elements Design Require-
ments for Both Ensembles.

§§1_adéa_tr_:x_t = Revisions.

7.3.2 Garment outer shells shall be tested for radiant reflective
capability as specified in Section 8.52, Radiant Protective
Performance Test, and shall have an intersect time of not less
than 20 seconds.

7.3.3 Garment outer shells Iilshall be tested for resistance to
delamination as specified in*Section 8.54, Wet Flex Test, and
shall show no signs of cracking on the face or delamination.

7.3.4 Garment outer shells shall be tested for adhesion dura-
bility as specified in Section 8.55, Adhesion After Wet Flex—
Tape Method, and shall show no evidence of separation or

removal of the surface coaung

7.3.5 Garment outer shells shall be tested for flex durability as
specified in Section 8.56, Flex at Low Temperature Test, and
shall show no evidence of breaking, shattering, or cracking of
the coaling, laminate, or fabric.

7.3.6 Garment outer shells shall be tested for blocking dura-
bility as specified in Section 8.57, Resistance to High-
Temperature Blocking, and shall show no blocking.

7.4 Protective Helmet Elements Performance Requirements
for Both Ensembles.

7.4.1 Protective helmet elements shall be tested for resistance
to impact as specified in Section 8.15, Top Impact Resistance
Test (Force), and shall have no sample transmit a force of more
than 3780 N (850 Ibf).

7.4.2 Helmets shall be tested for resistance to impact as speci-
fied in Section 8.16, Impact Resistance Test (Acceleration), and
shall have no specimen exceed the maximum acceleration
specified in Table 7.4.2. Any acceleration above 200 Gn shall
not exceed a duration of 3 milliseconds, and an acceleration
above 150 Gn shall not exceed a duration of 6 milliseconds.
Helmets shall maintain sufficient structural integrity o with-
stand impacts in all five locations.

7.4.3 Helmets shall be tested for resistance to penetration as
specified in Section 8.19, Physical Penetration Resistance Test,
and shall exhibit no electrical or physical contact between the
penetration test striker and the headform.

7.4.4 Helmets shall be tested for resistance to heat as specified
in Section 8.6, Heat and Thermal Shrinkage Resistance Test.
The following results shall be considered unacceptable:

(1) Parts of the complete helmet assembly that do not
contact the headform before this test come in contact
with the headform as a result of this test

(2) Distortion of the back of the helmet shell extending more
than 40 mm (1 % in.) below the original posmon of the
helmet shell

Table 7.4.2 Impact Acceleration

Maximum
Impact Location Acceleration  m-sec/sec  ft- sec/sec
Top 150 x Gn 1471.5 4830
Front 300 x Gn 2943.0 9660
Sides 300x Gn 2943.0 9660
Back 300x Gn | 9943.0 9660

A = Text deletions and figure/table revisions. ® = Section deletions. ‘N = New matcfla]

Note: Gu denotes gravitational acceleration, which is defined as 9.81 m
- sec/sec (32.2 ft - sec/sec). |
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(8) Distortion of the front and sides of the helmet shell
extending more than 30 mm (1 %, in.) below the original
position of the helmet shell

(4) Separation, melting, or dripping of the retention system,
energy absorption system, or ear covers

(5) Dysfunctional chin strap closure device

(6) Ignition of any part of the helmet assembly

(7) Ignition or melting of the product labels

(8)* Any component of the helmet assembly, mcludmg but

not limited to supplemental faceshields, exiending more
than %0 mm (1 ¥%s in.) below the initial lowest point of
the helmet shell in the front area, both before and after
oven exposure

(9) Dripping of the faceshield/goggle component

7.4.5 Helmets shall be tested for resistance to flame as speci-
fied in Section 8.3, Flame Resistance Test 2, Procedures A and
G, and shall not show any visible afterflame or glow 5.0 seconds
after removal from the test flame in each test.

7.4.6 Helmet ear covers and helmet shrouds shall be tested for
thermal insulation as specified in Section 8.10, Thermal Protec-
tive Performance (TPP) Test, and shall have an average TPP
rating of at least 20.0.

7.4.7 Helmests shall be tested for retention ability as specified
in Section 8.34, Retention System Test, without any break
occurring and without any resulting slip or stretch of more
than 20 mm (¥ in.).

7.4.8 Helmet suspension systems shall be tested for retention
ability as specified in Section 8.35, Suspension System Reten-
tion Test, and shall not separate from the helmet.

7.4.9 Helmets shall be tested [or shell retention ability as
specified in Section 8.43, Shell Retention Test, and shall not
have the helmet shell separate from the helmet suspension and
retention systems.

7.4.10 All materials utilized in the construction of helmet chin
straps, excluding elastic and hook and pile fasteners where
these items are placed so that they will not directly contact the
wearer's body or hood, shall be individually tested for resist-
ance to flame as specified in Section 8.2, Flame Resistance Test
1, and shall not have a char length greater than 100 mm
(4 in.), shall not show any visible afterflame 2.0 seconds after
removal from the test flame, and shall not melt or drip.

7.4.11 All materials utilized in the construction of helmet chin
straps, excluding elastic and hook and pile fasteners where
these items are placed so that they will not directly contact the
wearer's body or hood, shall be individually tested for resist-
ance to heat as specified in Section 8.6, Heat and Thermal
Shrinkage Resistance Test, and shall not shrink more than
10 percent in any direction, and shall not melt, separate, or
ignite. Helmet chin strap material shall meet the thermal
shrinkage requirement for the length dimension only.

7.4.12 All sewing thread used in the construction of helmets
shall be tested for melting resistance as specified in
Section 8.11, Thread Melting Test, and shall not melt below
260°C (500°F).

7 4.13 All helmet metal hardware and specimens of all helmet

hlardware that include metal parts shall be individually tested
for resistance to corrosion as specified in Section 8.29, Corro-

sion Resistance Test, and shall have metals that are inherently
resistant to corrosion including but not limited to stainless

2018 Edition
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steel, brass, copper, aluminum, and zinc show no more than
light surface-type corrosion or oxidation, shall have ferrous
metals show no corrosion of the base metal, and shall have all
hardware remain functional.

7.4.14 Labels shall be tested foi durability and legibility as
specified in Section 8.42, Label Dlilrablllly and Legibility Test 2,
shall remain in place, and shall beilegible.

7.4.15 Faceshield/goggle components shall be tested for
resistance to impact as specified 'in Section 8.17, Faceshield/
Goggle Component Lens Impact Resistance Test, Tests One
and Two, and shall not have any faceshield/goggle component
contact an “eye” of the headform, and shall not have any parts
or fragments be ejected from the component that could
contact the eye of the headform.

7.4.16 Faceshield/goggle components shall be tested for
flame resistance as specified in Section 8.3, Flame Resistance
Test 2, Procedure B, and shall not show any visible afterflame
5.0 seconds after removal of the test flame.

7.5 Additional Performance Requirements for Structural Fire
Fighting Protective Helmet Elements Only.

7.5.1 Structural fire fighting protective helmet elements shall
also meet the performance requirements specified in this
section in addition to the performance requirements specified
in Section 7.4, Protective Helmet Elements Performance
Requirements for Both Ensembles.

7.5.2 All fabrics utilized in construction of faceshield/goggle
components shall be tested for flame resistance as specified in
Section 8.2, Flame Resistance Test 1, and all fabrics shall not
have a char length of more than 100 mm (4 in.) average, and
shall not have an afterflame of more than 5.0 seconds average
after removal of the test {lame.

7.5.3 Faceshield/goggle component lenses shall be tested for
resistance to scratching as specified in Section 8.22, Face-
shield/Goggle Component Lens Scratch Resistance Test, and
shall not exhibit a delta haze of greater than 25 percent.

7.5.4 Faceshield/goggle component lenses shall be tested for
transmittance of light as specified in Section 8.44, Luminous
(Visible) Transmittance Test, and shall have clear lenses trans-
mit 2 minimum of 85 percent of the incident visible radiation,
and shall have colored lenses transmit a minimum of
43 percent of the incident visible radiation.

7.5.5 Where provided, the faceshield/goggle component
attachment hardware shall be tested for flame resistance as
specified in Section 8.3, Flame Resistance Test 2, Procedure D,
and shall not show any visible afterflame 5.0 seconds after
removal of the test flame.

7.5.6 Helmets shall be tested for resistance to -electricity as
specified in both Procedure A and Procedure B of Section 8.30,
Electrical Insulation Test 1, and shall not have leakage current
exceeding 3.0 mA in each test.

7.5.7 All materials utilized in the construction of helmet ear
covers, excluding elastic and hook and pile fasteners where
these items are placed so that they will not directly contact the
wearer’s body or hood, shall be individually tested for resist-
ance to flame as specified in Secthn 8.2, Flame Resistance Test

1, shall not have a char length greater than 100 mm (4 in.),
shall not show any visible afterflame 2.0 seconds after removal

from the test flame, and shall not n"llielt or drip.
3
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A 7.5.8 All materials utilized in the construction of helmet ear

covers, excluding elastic and hook and pile fasteners where
these items are placed so that they will not directly contact the
wearer's body or hood, shall be individually tested for resist-
ance to heat as specified in Section 8.6, Heat and Thermal
Shrinkage Resistance Test, and shall not shrink more than
10 percent in any direction, and shall not melt, separate, or
ignite.

7.5.9 Helmet visibility markings shall be tested for retroreflec-
tivity and fluorescence as specified in Section 8.45, Retroreflec-
tivity and Fluorescence Test, and shall have a coefficient of
retroreflection (Ra) of not less than 100 cd/lux/m?
(100 cd/fc/ft?), and shall have the color be fluorescent yellow-
green, fluorescent orange-red, or fluorescent red.

‘N 7.5.10 Helmet ear covers shall be capable of being detached

from and reinstalled on the helmet per the manufacturer’s
instructions within a period of 20 minutes.

7.6 Additional Performance Requirements for Proximity Fire
Fighting Helmet Elements Only.

7.6.1 Proximity fire fighting protective helmet elements shall
also meet the performance requirements specified in this
seclion in addition to the performance requirements specified
in Section 7.4, Protective Helmet Elements Performance
Requirements for Both Ensembles.

7.6.2 Helmets shall be tested for radiant heat resistance as
specified in Section 8.53, Radiant Heat Resistance Test 3, and
shall not have a temperature rise of more than 25°C (45°F).

7.6.3 Helmet shrouds shall be tested for radiant reflective
capability as specified in Section 8.52, Radiant Protective
Performance Test, and shall have an intersect time of not less
than 20 seconds.

7.6.4 Helmet shrouds with a laminate base fabric shall be
tested for resistance (o delamination as specified in
Section 8.54, Wet Flex Test, and shall show no signs of cracking
on the face or delamination.

7.6.5 Helmet shrouds shall be tested for adhesion durability as
specified in Section 8.55, Adhesion After Wet Flex—Tape Test,
and shall show no evidence of separation or removal of the
surface coating.

7.6.6 Helmet shrouds shall be tested for flex durability as
specified in Section 8.56, Flex at Low Temperature Test, and
shall show no evidence of breaking, shattering, or cracking of
the coating, laminate, or fabric.

7.6.7 Helmet shrouds shall be tested for blocking durability as
specified in Section 8.57, Resistance to High-Temperature
Blocking Test, and shall show no blocking.

A'7.6.8 All materials utilized in the construction of proximity

helmet covers and shrouds, excluding elastic and hook and pile
fasteners where these items are placed so that they will not
directly contact the wearer's body or hood, shall be individually
tested for resistance to heat as specified in Section 8.6, Heat
and Thermal Shrinkage Resistance Test, and shall not shrink
more than 10 percent in any direction, and shall not melt,
separate, or ignite.

7.6.9 Helmet shroud outer shell material shall be individually
tested for resistance to tearing as specified in Section 8.12, Tear

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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Resistance Test, and shall have a tear strength of not less than
100-N (22 1bf).

7.6.10 Helmet faceshield component lenses shall be tested for
transmittance of light as specified in Section 8.44, Luminous
(Visible) Transmittance Test,ll and shall transmit not less than
30 percent of the incident visilble radiation.

7.6.11 Helmet faceshields shall be tested for radiant reflective
capability as specified in Section 8.52, Radiant Protective
Performance Test, and shall have an intersect time of not less
than 30 seconds.

7.6.12 Helmet outer covers, where provided, shall be tested
for radiant reflective capability as specified in Section 8.52,
Radiant Protective Performance Test, and shall have an inter-
sect time of not less than 20 seconds.

7.6.13 Helmet outer covers, where provided, shall be tested
for. resistance to delamination as specified in Section 8.54, Wet
Flex Test, and shall show no signs of cracking on the face or
delamination.

7.6.14 Helmet outer covers, where provided, shall be tested
for adhesion durability as specified in Section 8.55, Adhesion
After Wet Fle)_(j'l_‘agg_l\‘/{e'.thod rTges_t_,_anc_l shall show no evidence
of separation or removal of the surface coating.

7.6.15 Helmet outer covers, where provided, shall be tested
for flex durability as specified in Section 8.56, Flex at Low
Temperature Test, and shall show no evidence of breaking,
shattering, or cracking of the coating, laminate, or fabric.

7.6.16 Helmet outer covers, where provided, shall be tested
for blocking durability as specified in Section 8.57, Resistance
to High-Temperature Blocking Test, and shall show no block-

ing.

7.6.17 Helmet outer covers, where provided, shall be tested
for resistance to tearing as specified in Section 8.12, Tear
Resistance Test, and shall have a tear strength of not less than
22 N (5 1bf).

7.6.18 All materials utilized in the construction of proximity
helmet covers and shrouds, excluding elastic and hook and pile
fasteners where these items are placed so that they will not
directly contact the wearer's body or hood, shall be individually
tested for resistance to flame as specified in Section 8.2, Flame
Resistance Test 1, and shall not have a char length greater than
100 mm (4 in.), shall not show any visible afterflame
2.0 seconds after removal from the test flame, and shall not
melt or drip.

N 7.6.19 Helmet faceshield component lenses shall be tested for

resistance to scratching as specified in Section 8.22, Face-
shield/Goggle Component Lens Scratch Resistance Test, and
shall not exhibit a delta haze of greater than 5 percent.

‘N 7.6.20 Proximity faceshields shall be tested for adhesion of

reflective coating as specified in Section 8.46, Adhesion of
Reflective Coating on Proximity Faceshield — Tape Method,
and shall show evidence of removal not to exceed 2B classifica-
tion (i.e., 15 percent to 35 percent removal).

7.7 Protective Glove Elements Performance Requirements for
Both Ensembles. "

7.7.1 The glove body comp(:)lsite shall be tested for thermal
insulation as specified in Section 8.10, Thermal Protective

i
i
|
I

N = New mateTial. 2018 Edition

. . . . l
This material is protected by copyright held by National Fire Protection Assoc{liation.

Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



1971-40

PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

Performance (TPP) Test, and shall have an average TPP rating
'of at least 35.0.

.
7 7.2 The glove interface component composite shall be
tested for thermal insulation as specified in Section 8.10, Ther-
hal Protective Performance (TPP) Test, and shall have an aver-
age TPP rating of at least 20.0.

7.7.3 Gloves shall be tested for resistance to heat as specified
in Section 8.6, Heat and Thermal Shrinkage Resistance Test,
and shall not melt, separate, or ignite; shall not shrink more
than 8 percent in length or width; shall be donnable; and shall
be lexible.

7.7.3.1 Hook and pile fasteners on gloves shall be excluded
from these requirements where these items are placed such
that they will not directly contact the wearer’s body.

7.7.3.2 Where hook and pile fasteners are placed on the
gloves such that they will directly contact the wearer’s body,
they shall not melt, separate, or ignite when tested as part of
the whole glove.

7.7.4 The glove lining materials of the glove body shall be
individually tested for resistance to heat as specified in
Section 8.6, Heat and Thermal Shrinkage Resistance Tesl and
shall not melt, separate, or ignite.

‘A 7.7.5 Portions of the glove body composite representative of
the palm of the glove shall be tested for conductive heat resist-
ance as specified in Section 8.7, Conductive Heat Resistance
Test 1, and shall have a second-degree burn time of not less
than 10.0 seconds and shall have a pain time of not less than
6.0 seconds.

7.7.6 The glove body composite, including, but not limited to,
trim, external labels, and external tags, but excluding hard-
ware, and excluding hook and pile fasteners that do not
directly contact the wearer’s body, shall be tested for resistance
to flame as specified in Section 8.4, Flame Resistance Test 3,
and shall not have an average char length of more than
100 mm (4 in.), shall not have an average afterflame of more
than 2.0 seconds, shall not melt or drip, and shall not have the
amount of consumed malterials exceed 5 percent.

A 7.7.7 The glove interface component composite, including
but not limited to trim, external labels, and external tags, but
excluding hardware and hook and pile fasteners that do not
directly contact the wearer’s body, shall be tesied for resistance
to flame. as specified in Secton 8.4, Flame Resistance Test 3,

and shall not have an average char length of more than
100 mm (4in.), shall not have an average afterflame ol more
than 2.0 seconds, shall not melt or drip, and shall not have the

amount.of consumed materials exceed 5 percent.

‘A 7.7.8 The glove extension composite, including but not limi-
ted to trim, external labels, and external tags, but excluding
hardware and hook and pile fasteners that do not directly

contact the wearer’s body, shall be tested for resistance to flame
as sﬁeaﬁed in Section 8.4, Flame Resistance Test 3, and shall
not have an average char length of more than 100 mm (4 in.),
shall not have an average afterflame of more than 2.0 seconds,
shall not melt or drip, and shall not have the amount of

|
consumed materials exceed 5 percent.

7.7.9* All sewing thread utilized in the construction of gloves
shall be tested for melling resistance ‘as specified in
Secuon 8.11, Thread Melting Test, and shall not melt at or
below 260°C (500°F).

H
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7.7.10 The glove body seams shall be tested for resistance to
liquid-borne or blood-borne pathogens as specified in
Section 8.28, Viral Penetration Resistance Test, and shall allow
no penetration of the Phi-X-174 bacteriophage for at least
1 hour. |

7.7.11* Glove body seams shall‘; be tested for resistance to
liquid penetration as specified in Secuon 8.27, Liquid Penetra-
tion Resistance Test, and shall allow no penetration of test
liquids for at least 1 hour.

7.7.12 The glove body composite shall be tested for resistance
to cut as specified in Section 8.21, Cut Resistance Test, and
shall have a distance of blade travel of more than 20 mm
(0.8in.).

7.7.13 The glove interface component shall be tested for
resistance to cut as specified in Section 8.21, Cut Resistance
Test, and shall have a distance of blade travel of more than
20 mm (0.8 in.). b

7.7.14 The glove body composite shall be tested for resistance
to puncture as specified in Section 8.20, Puncture Resistance
Test, and shall not be punctured under an average applied
force o[ 40 N (8.8 1bf).

7.7.15% Gloves shall be tested for hand function as specified in
Section 8.37, G]oy_e I-_ang_lj'_unction Test, and shall have an aver-
age percent of bare-handed control not exceeding 220 percent.

7.7.16 Knit glove wristlet material(s) shall be tested for mate-
rial strength as specified in Section 8.13, Burst Surength Test,
and shall have a burst strength of not less than 225 N (51 1bf).

7.7.17 Glove body to glove interface component major seams
shall be tested for seam strength as specified in Section 8.14,
Seam-Breaking Strength Test, and shall have a burst strength of
not less than 182 N (41 1bf).

7.7.18% Gloves shall be tested for resistance o leakage as
specified in Section 8.32, Overall Liquid Integrity Test 1, and
shall show no leakage.

7.7.19* Gloves shall be tested for ease of donning as specified
in Section 8.36, Glove Donning Test, and shall have the dry
hand donning time not exceed 10 seconds, shall have the wet
hand donning time not exceed 30 seconds, shall have no
detachment of the inner liner, shall have no detachment of the
moisture barrier, and shall allow full insertion of all digits.

7.7.20 Gloves shall be tested for retention of the glove liner as
specified in Section 8.63, Liner Retention Test, and shall have
no detachment of the inner liner or moisture barrier.

7.7.21 Labels shall be tested for durability and legibility as
specified in Section 8.41, Label Durability and Legibility Test 1,
shall remain in place, and shall be legible.

7.7.22 Gloves shall be tested for grip as specified in
Section 8.38, Grip Test, and shall not have a drop of force of
more than 30 percent in any 0.2second interval.

7.7.23 Gloves shall be tested using the torque test as specified
in Section 8.68, Torque Test, and shall have an average percent
of bare-handed control not less than 80 percent.

7.7.24 Gloves shall be tested for hand function as specified in
Section 8.70, Glove Tool Test, and shall have an average
percent of bare-handed control notI exceeding 175 percent.

I
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'N.7.7.25 The glove body composite at the back of the glove shall

be tested for radiant heat resistance as specified in
Section 8.67, Transmitted and Stored Thermal Energy Test,
and shall have a second-degree burn time of not less than
130 seconds.

7.8 Additional Performance Requirements for Structural Fire
Fighting Protective Glove Elements Only.

7.8.1 Structural fire fighting protective glove elements shall
also meet the performance requirements specified in this
section in addition to the performance requirements specified
in Section 7.7, Protective Glove Elements Performance
Requirements for Both Ensembles.

7.8.2 All glove metal hardware and all glove hardware that
include metal parts shall be individually tested for resistance to
corrosion as specified in Section 8.29, Corrosion Resistance
Test, and shall have metals that are inherently resistant to
corrosion including but not limited to stainless steel, brass,
copper, aluminum, and zinc show no more than light surface-
type corrosion or oxidation, shall have ferrous metals show no
corrosion of the base metal, and shall have all hardware remain
functional.

7.9 Additional Performance Requirements for Proximity Fire
Fighting Protective Glove Elements Only.

7.9.1 Proximity fire fighting protective glove elements shall
also meet the performance requirements specified in this
section in addition to the performance requirements specified
in Section 7.7, Protective Glove Elements Performance
Requirements for Both Ensembles.

7.9.2 The radiant reflective protective areas as required in
Section 6.9, Additional Design Requirements for Proximity Fire
Fighting Protective Glove Elements Only, of the glove body,
glove interface component, and glove extension shall be tested
for radiant reflective capability as specified in Section 8.53,
Radiant Protective Performance Test, and shall have an inter-
sect time of not less than 20 seconds.

7.9.3 The radiant reflective protective areas as required in
Section 6.9, Additional Design Requirements for Proximity Fire
Fighting Protective Glove Elements Only, of the glove body,
glove interface component, and glove extension shall be tested
for resistance to delamination as specified in Section 8.55, Wet
Flex Test, and shall show no signs of cracking on the face or
delamination.

7.9.4 The radiant reflective protective areas as required in
Section 6.9, Additional Design Requirements for Proximity Fire
Fighting Protective Glove Elements Only, of the glove body,
glove interface component, and glove extension shall be tested
for adhesion durability as specified in Section 8.55, Adhesion
Aflter Wet Flex-Tape Method Test, and shall show no evidence
of separation or removal of the surface coaung

7.9.5 The radiant reflective protective areas as required in
Section 6.9, Additional Design Requirements for Proximity Fire
Fighting Protective Glove Elements Only, of the glove body,
glove interface component, and glove extension shall be tested
for flex durability as specified in Section 8.56, Flex at Low
Temperature, and shall show no evidence of breaking, shatter-
ing, or cracking of the coating, laminate, or fabric.

7.9.6 The radiant reflective protective areas as required in
Secuion 6.9, Additional Design Requirements for Proximity Fire
Fighting Protective Glove Elements Only, of the glove body,
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glove interface component, and glove extension shall be tested
for blocking durability as specified in Section 8.57, Resistance
to High-Temperature Blocking Test, and shall show no block-

ing. .
7.10 Protective Footwear Elements Performance Require-
ments for Both Ensembles. |

il
7.10.1 Protective footwear elements shall be tested for thermal
insulation as specified in Section 8.8, Conductive Heat Resist-
ance Test 2, and the temperature of the insole surface in
contact with the foot shall not exceed 44°C (111°F).

7.10.2 Footwear, with components in place, shall be tested for
resistance to flame as specified in Section 8.5, Flame Resistance
Test 4, shall not have an afterflame of more than 5.0 seconds,
shall not melt or drip, and shall not exhibit any burn-through.

7.10.3 All sewing thread utilized in the construction of foot-
wear shall be tested for melt resistance as specified in
Section 8.11, Thread Melting Test, and shall not melt below
260°C (500°F).

7.10.4 The footwear upper material composite and footwear
seams shall be tested for resistance to liquid penetration as
specified in Section 8.27, Liquid Penetration Resistance Test,
and shall allow no penetration of the test liquids for at least
1 hour.

7.10.5 The footwear upper material composite and footwear
seams shall be tested for resistance to liquid- or blood-borne
pathogens as specified in Section 8.28, Viral Penetration Resist-
ance Test, and shall allow no penetration of the Phi-X-174
bacteriophage for at least 1 hour.

7.10.6 Footwear shall be tested for resistance to puncture as
specified in Section 8.20, Puncture Resistance Test, and shall
not puncture the footwear upper under an average applied
force of 60 N (13 Ib0).

7.10.7 Footwear uppers shall be tested for resistance to cut as
specified in Section 8.21, Cut Resistance Test, and shall have a
cut distance resistance of more than 20 mm (0.8 in.).

7.10.8 Footwear shall be tested for slip resistance as specified
in Section 8.40, Slip Resistance Test, and shall have a coeffi-
cient of friction of 0.40 or greater.

7.10.9 Footwear soles and heels shall be tested for resistance
to abrasion as specified in Section 8.23, Abrasion Resistance
Test, and the relative volume loss shall not be greater than
250 mm3(0.015 in.%).

7.10.10% Footwear shall be tested for resistance to electricity as
specified in Section 8.31, Electrical Insulation Test 2, and shall
have no current leakage in excess of 3.0 mA.

7.10.11 Footwear ladder shanks or whole sole equivalents shall
be tested for resistance to bending as specified in Section 8.39,
Ladder Shank Bend Resistance Test, and shall not deflect more
than 6 mm (% in.).

7.10.12 Footwear stud posts and eyelets shall be tested for
attachment strength as specified in Section 8.49, Eyelet and
Stud Post Attachment Test, and shall have a minimum detach-
ment strength of 294 N (66 Ibf).

‘A 7.10.13 All footwear metal haIrdware and specimens of all foot-

wear hardware that include m(lzlal parts, including but not limi-
ted to toe cap, ladder shank, and componenls shall be
.I

?
‘N = New material. 2018 Edition

This material is protected by copyright held by National Fire Protection Assomatnon

Llcensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



197142

PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

individually tested for resistance to corrosion as specified in
Secuon 8.29, Corrosion Resistance Test, and shall have metals
Lhat are inherently resistant to corrosion| including but not
limited to stainless steel, brass, copper, aluminum, and zmc,
show no more than light surface-type corrosion or oxidation,
shall have ferrous metals show no corrosion of the base metal,
and shall have all hardware remain functional.

A 7.10.14 Labels shall be tested for durability and legibility as
specified in Section 8.41, Label Durability and Legibility Test 1,
shall remain in place, and shall be legible.

7.10.15 Footwear shall be tested for resistance to heat as speci-
fied in Section 8.6, Heat and Thermal Shrinkage Resistance
Test, and shall not have any part of the footwear melt, separate,
or ignite; shall show no water penetration; and shall have all
components remain functional.

7.11 Additional Performance Requirements for Structural Fire
Fighting Protective Footwear Elements Only.

7.11.1 Structural fire fighting protective footwear elements
shall also meet the performance requirements specified in this
section in addition to the performance requirements specified
in Section .7.10, Protective Footwear Elements Performance
Requirements for Both Ensembles.

7.11.2 Footwear shall be tested for thermal insulation as speci-
fied in Section 8.9, Radiant Heat Resistance Test 1, and the
temperature of the upper surface in contact with the skin shall
not exceed 44°C (111°F).

7.11.3 Footwear shall be tested for thermal insulation as speci-
fied in Section 8.7, Conductive Heat Resistance Test 1, and the
temperature of the upper lining surface in contact with skin
shall have a second-degree burn time of not less than
10.0 seconds, and shall have a pain time of not less than
6.0 seconds.

7.12 Additional Performance Requirements for Proximity Fire
Fighting Protective Footwear Elements Only.

7.12.1 Proximity fire fighting protective footwear elements
shall also meet the performance requirements specified in this
section in addition to the performance requirements specified
in Section 7.10, Protective Footwear Elements Performance
Requirements {or Both Ensembles.

7.12.2 Footwear shall be tested for thermal insulation as speci-
fied in Section 8.60, Conductive Heat Resistance Test 3, and
the temperature of the upper lining surface in contact with
skin shall not reach 44°C (111°F) in 10 minutes or less.

7.12.3 Footwear shall be tested for thermal insulation as speci-
fied in Section 8.61, Radiant Heat Resistance Test 2, and the
temperature of the upper lining surface in contact with the
skin shall not exceed 44°C (111°F).

7.13 Protective Hood Interface Component Performance
Requirements for Both Ensembles.

7.13.1 Fire fighting protective hood face openings that are not
designed for interface with a specific SCBA facepiece shall be
tested for shape retention as specified in Section 8.47, Hood
Openmg Size Retention Test, and shall slide freely over the top
half of the hood measuring device while in the relaxed state
and shall not show any gaps when placed on the lower half of

Ll'le hood measuring device.

|
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7.13.1.1 Where hood face openings are designed to interface
with a specific SCBA facepiece, specimens of such hood face
openings shall be tested for shape retention as specified in
Section 8.47, Hood Opening Size Retention Test, and shall
overlap the outer edge of the splemﬁc SCBA facepiece-to-face

seal perimeter by not less than 13 |mm (Y in.).

7.13.2 Hoods shall be tested for thermal insulation as speci-
fied in Section 8.10, Thermal Protective Performance (TPP)
Test, and shall have an average TPP rating of not less than 20.0.

7.13.3 Hood material(s), including labels but excluding hook
and pile fasteners and elastic when not placed in direct contact
with the body, shall be individually tested for resistance to
flame as specified in Section 8.2, Flame Resistance Test 1, and
shall not have a char length of more than 100 mm (4 in.) aver-
age, shall not have an afterflame of more than 2.0 seconds aver-
age, and shall not melt or drip.

7.13.4 Hoods, excluding labels, hook and pile fasteners, and
elastic, shall be individually tested for resistance to heat as
specified in Section 8.6, Heat and _Thermal Shrinkage Resist-
ance Test, and shall slide freely oyer the top half of the hood
measunng device while in the relaxed state, shall not show any
gaps when placed on the lower half of the hood measuring

device, and shall not shrink more than 10 percent.

7.13.5 Hoods, including labels but excluding hook and pile
fasteners and elastic when these items are placed where they
will not directly contact the wearer's body, shall be individually
tested for resistance to heat as specified in Section 8.6, Heat
and Thermal Shrinkage Resistance Test, and shall not melt,
separate, or ignite.

‘A 7.13.6 Hoods with elastic or manually adjustable face open-

ings shall be individually tested for resisiance to shrinkage as
specified in Section 8.24, Cleaning Shrinkage Resistance Test,
and shall slide freely over the topihalf of the hood measuring
device while in the relaxed state, shall not show any gaps when
placed on the lower half of the hood measuring device, and
shall not have the measurements made from the top of the
hood to the marks at the back and both sides of the hood

exhibit shrinkage of more than 5 percent.

N 7.13.6.1 Hoods designed to interface with a specific SCBA

facepiece shall be individually tested for resistance to shrinkage
as specified in Section 8.24, Cleaning Shrinkage Resistance
Test, and the overlap of the outer edge of the hood and the
specific SCBA facepiece shall not shrink more than 5 percent.
The measurements from the top of the hood to the marks at
the back and both sides of the hood shall not exhibit shrinkage
of more than 5 percent.

7.13.7 All sewing thread utilized in the construction of hoods
shall be tested for melting resistance as specified in
Section 8.11, Thread Melting Test, and shall not melt below
260°C (500°F).

7.13.8 The outermost hood material shall be tested for mate-
rial strength as specified in Sectxon 8.13, Burst Strength Test,
and shall have a burst strength of noL less than 225 N (51 Ibf).
All additional hood material layers shall be tested for material
strength as specified in Section 8.13, Burst Strength Test, and
shall have a burst strength of not less than 225 N (51 1bf).

7.13.9 Hood seams shall be Lested for seam strength as speci-
fied in Section 8.14, Seam- Breaklng Strength Test, and shall
have a burst strength of not less Lhaln 181 N (41 Ibf).
|
!.
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'A 7.13.10 Labels shall be tested for durability and legibility as

specified in Section 8.41, Label Durability and Legibility Test 1,
shall remain attached to the hood, and shall be legible.

Structu.ral Fire Fighting Protective Hood Interface Compo-
nents Prowdmg Parnculate Protect:on

* ‘N 7.14.1 Hood composite materials shall meet all performance

criteria specified in Section 7.13, Protective Hood Interface
Component Performance Requirements for Both Ensembles.

‘N.7.14.2 Hood composite materials that incorporate a particu-

late blocking layer shall be tested for particulate blocking as
specified in Section 8.71, Particulate Blocking Test, and shall
have a particulate filtration efficiency of 90 percent or greater
for each particle size from 0.1 pm to 1.0 pm.

‘N 7.14.3* Hood compositesincluding a particulate blocking

layer shall be tested for evaporative heat transfer as specified in
Section 8.33, Total Heat Loss (THL) Test, and shall have a THL
of not less than 325 W/m?2

7.15 Additional Performance Requirements for Proximity Fire
Fighting Protective Hood Interface Components Only.
(Reserved)

7.16 Protective Wristlet and Garment-Glove Interface Compo-
nent Performance Requirements for Both Ensembles.

7.16.1 Protective wristlet interface components shall be tested
for thermal insulation as specified in Section 8.10, Thermal
Protective Performance (TPP) Test, and shall have an average
TPP rating of not less than 20.0.

7.16.1.1 Where the coat sleeve end terminates in a garment-
glove interface, the interface composite shall be tested for ther-
mal insulation as specified in Section 8.10, Thermal Protective
Performance (TPP) Test, and shall have an average TPP rating
of not less than 35.0.

7.16.2 Wristlet material(s) shall be individually tested for
resistance (o flame as specified in Section 8.2, Flame Resistance
Test 1, and shall not have a char length of more than 100 mm
(4 in.) average, shall not have an afterflame of more than
2.0 seconds average, and shall not melt or drip.

7.16.3 Wristlet material(s) shall be individually tested for
resistance to heat as specified in Section 8.6, Heat and Thermal
Shrinkage Resistance Test, and shall not shrink more than
10 percent in any direction.

7.16.4 Wristlet material(s) shall be individually tested for
resistance to heat as specified in Section 8.6, Heat and Thermal
Shrinkage Resistance Test, and shall not melt, separate, or
ignite.

7.16.5 Wristlet material(s) shall be individually tested for
resistance o shrinkage as specified in Section 8.24, Cleaning
Shrinkage Resistance Test, and shall not shrink more than
5 percent in any direction.

7.16.6 All sewing thread utilized in the construction of wrist-
lets shall be tested for melting resistance as specified in
Section 8.11, Thread Melting Test, and shall not melt at or
below 260°C (500°F).

7.16.7 Knit wristlet material(s) shall be tested for material
strength as specified in Section 8.13, Burst Strength Test, and
shall have a burst strength of not less than 225 N (51 1bf).

Sll_aded text = Revisions.

A = Text deletions and figure/table revisions. ® = Section deletions.

7.16.8 Knit wristlet seams shall be tested for seam strength as
specified in Section 8.14, Seam-Breaking Strength Test, and
shall have a breaking strength of not less than 181 N (41 1bf).

7.16.9 Where the coat slee\'{e end terminates in a garment-
glove interface, the interface area shall be tested in accordance

with Section 8.48, Whole Garmem and Ensemble e Liquid Pene-
tration Test, and shall allow nd llqmd ‘penetration.

7.17 Additional Performance Requirements for Structural Fire
Fighting Protective Wristlet Interface Components Only.
(Reserved)

7.18 Additional Performance Requirements for Proximity Fire
Fighting Protective Wristlet Interface Components Only.
(Reserved)

7.19 Reserved.

7.20 Optional Performance > Requirements for Protection from

Liquid - and Particulate Comammants
7.20.1 quund and Parthulate ‘Contaminant Protective Ensem-

ble Performance Requirements for Both Ensembles.

A'7.20.1.1 The entire protective ensemble shall be tested for

overall particulate inward leakage as specified in Section 8.66,
Particle Inward Leakage Test, and shall allow no visual parueu—
late inward leakage.

7.20.1.2 The entire CBRN ensemble shall be tesied as speci-
fied in Section 8.48, Whole Garment and Ensemble Liquid
Penetration Test, and shall show no liquid penetration.

7.20.2 Additional quuld “and Particulate Contaminant Protec-
tion Performance Requirements for Structural Fire Fighting
Protective Ensembles Only. (Reserved)

7.20.3 Additional qumd and: Parueulz_a_te_gContanunant Protec-

tion Performance Requirements for Proximity Fire Fighting.
Protective Ensembles Only. (Reserved)

7.20.4 Liquid and Particulate Contaminant Protective Garment

Element Performance Reqmrements for Both Ensembles

(Reserired)
7.20.5 Additional Liquid and’ Particulate Contaminant Protec-

tion Performance Requlrements for Structural Fire Flghnng
Protective Garment Elements Only. (Reserved)

7.20.6 Additional Liquid and Particulate Contaminant Protec-
tion Performance Requirements for Proximity Fire Fighting
Protective Garment Elements Only. (Reserved)

7.20.7 Protective Helmet Element Liquid and Particulate

Contaminant Protection Performance Requirements for Both
Ensembles. (Reserved)

7 20.8 Additional quuld and Partlculate Contammant Protec-

Protective Helmet Elements Only. (Reserved)

7.20.9 Additional Liquid and Particulate Contaminant Protec-
tion Performance Requirements for Proximity Fire Fighting
Protective Helmet Elements Only. (Reserved)

7.20.10 Protective Glove Elements Liquid and Particulate
Contammant Protection Performance Requirements for Both
Ensembles. (Reserved)

|
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7.20.11 Additional quujg En_slmlfa_u:l_l_(_:ulate ‘Contaminant Protec-

UOn Performance Requirements for Structural Fire Fighting
Protectlve Glove Elements Only (Reserved)

Protectlve Glove Elements Only (Reserved)
7.20.13 Protective Footwear Elements qullld “and Particulate

Contaminant Protection Performance Requirements for Both
Ensembles. (Reserved)

:7_2_0 14 Additional Liquid and Particulate Contaminant Protec-

tion Performance Requirements for Structural Fire Fighting
Protective Footwear Elements Only. (Reserved)

7.20.15 Additional qullld and Paﬂ]c_ql_at_e Cont_angx_lyt Protec:

9011 Performance Requlrements for Proximity Fire Fighting
Protective Footwear Elements Only. (Reserved)

7.20.16 Protective Hood Interface Component Liquid and

Particulate Contaminant Protection Performance Require-

ments for Both Ensembies. (Reserved)

7.20.17 Additional Liquid and Particulate Contaminant Protec-
tion Performance Requlremenls for Structural Fire Fighting
Protective Hood Interface Components Only. (Reserved)
7.20.18 Additional quuld ‘and Particulate Contaminant Protec-
tion Performance Requirements for Proximity Fire Fighting
Protective Hood Interface Components Only. (Reserved)

Chapter 8 Test Methods

8.1 Sample Preparation Procedures.
8.1.1 Application.

8.1.1.1 The sample preparation procedures contained in this
section shall apply to each test method in this chapter, as specif-
ically referenced in the sample preparation section of each test
method.

8.1.1.2 Only the specific sample preparation procedure or
procedures referenced in the sample preparation section of
each test method shall be applied to that test method.

'A 8.1.2 Washing and Drying Procedure for Garments, Gloves,
Hoods, and Wristlets. Specimens shall be subjected to five
cycles of washing and drying in accordance with the procedure
specified in Machine Cycle 1, Wash Temperature V, and Drying
Procedure Ai of AATCC 135, Dimensional Changes 'of Fabrics after
Home Laundering . A 1.82 kg + 0.1 kg (4.0 Ib + 0.2/1b) load shall
be used. A laundry bag shall not be used. Gloves shall be
tumble dried for 60 minutes and shall be removed immediately
at the end of the drying cycle. At the conclusion of the final
drying cycle, the gloves shall be direct dried on a forced-air
non-tumble-drying mechanism operated at 10°C * 5°C (18°F
# 9°F) above current room temperature until dry but for not
less than 8 hours.

8.1.3 Room Temperature Conditioning Procedure for
Garments, Trim, Helmets, Gloves, Footwear, and Faceshield/
Goggle Components.

‘A 8.1.3.1 Garment, glove, trim, and footwear samples shall be
conditioned at a temperature of 21°C + 3°C (70°F + 5°F) and a
relative humidity of 65 percent + 5 percent until equilibrium is
reached, as determined in accordance with ASTM D1776/.

2018 Edition
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D1776M, Standard Practice for Conditioning and Testing r Textiles, or

for at least 24 hours. Specimens shall Be tested within
5 minutes after removal from conditioning.

A 8.1.3.2 Helmet and faceshield/goggle component samples

shall be conditioned at a temperature of 21°C * 3°C (70°F
+ 5°F) and a relative humidity ofl(25 percent to 50 percent for
at least 4 hours. Specimens shall be tested within 5 minutes
after removal from conditioning. '

'Ai8.1.4 Low Temperature Environiental Conditioning Proce-

dure for Helmets and Faceshield/Goggle Components.
Samples shall be conditioned by exposing them to a tempera-
ture of £32°C = 1°C (525°F + 2°F) for at least 4 hours. The
impact/penetration test shall be completed within 15 seconds
+ b seconds after removal from the cold temperature environ-
ment, or the specimens shall be reconditioned before testing.

‘A 8.1.5 Convective Heat Conditioning Procedure for Helmets,

Faceshield/Goggle Components, Gloves, Footwear, Moisture

Barriers, Moisture Barrier Seams, Labels, Par iculate lEl_oekmg
Layer(s), and Trim. Samples shall be conditioned by exposing
them to the procedures specified in 8.6.4 and in 8.6.5.2

through 8.6.5.3, with the following modifications:

(1) The oven temperature shall be stabilized at 140°C,
+6/ 0°C (285°F, +10° /—0°F), for helmets, fooLwea[__r_ngls-

ture barriers, moisture barrier seams, labels, particulate

blocking layer(s), and trim, and the test exposure lime

: shall be 10 minutes, +15/-0 seconds.

(2) The oven temperature “shall be stabilized at 177°C,
+6/-0°C (350°F, +10°/-0°F), for gloves only; the expo-
sure time shall be 10 minutes, +15/~0 seconds; and the
procedures specified in 8.6.18.4 shall be followed.

(3) The exposure time shall begin when the test thermocou-
ple reading has stabilized at the required exposure
temperature.

(4) The requirements of 8.6.5.4 and 8.6.5.5 shall be disregar-
ded.

(5) Helmet specimens shall be placed on a room tempera-
ture noncoenductive headform conforming to the dimen-
sions in Figure 8.6.12.3 before being placed in the oven.
After oven exposure, the required testing shall be
performed within 15 seconds + 5 seconds, or the speci-
men shall be discarded and a new specimen shall be
conditioned and tested as specified in this subsection.
Only one helmet shall be conditioned ata time.

(6) For gloves, footwear, trim, labels, moisture barriers, and
moisture barrier seam specimens, the required condition-
ing shall be performed no sooner than 24 hours after
removal from conditioning. Samples shall be suspended
in the oven such that there is a distance of at least
150 mm (6 in.) between items.

(7) For flaceshield/goggle components, these components,
attached to the helmet, shall be conditioned by placing
them on a room temperature, solid, nonmetallic head-
form conforming to the dimensions in Figure 8.6.12.3
and by exposing them to a temperature of 108°C,
+2/-0°C  (225°F, +3/-0°F), for 20 minutes,
+15/-0 seconds. Goggles shall be permitted to be placed
directly on the headform without being attached to the
helmet. The impact test shall be completed within
15 seconds + 5 seconds, after removal from the environ-
mental chamber, or the faﬁ‘eshleld/goggle components
shall be reconditioned and retested.

|

J

!.

II

'N = New material.

This material is protected by copyright held by National Fire Protection Association.

Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



'A FIGURE 8.1.6.1

TEST METHODS

197145

(8) The oven temperature shall be stabilized at 177°C,
+6/-0°C (3850°F, +10/ 0°F) for glove moisture barriers,
and the exposure time shall be 10 minutes,
+15/°0 seconds. The glove moisture barrier sample
pouch shall be filled to capacity with nominal 4 mm
(%2 in.) sized perforated sodalime or borosilicate glass
beads. The beads shall be room temperature. The open-
ing of the pouch shall be folded over and clamped
together, the specimen shall be suspended by the clamp
in the oven so that the entire specimen is not less than
50 mm (2 in.) from any oven surface and not less than
150 mm (6 in.) from any other specimen, and airflow is
parallel to the plane of the material. Not more than three
samples shall be placed in the test oven at one time. The
samples shall be suspended such that each sample is the
same distance from the airflow source, so that no sample
is blocking the airflow to other samples.

8.1.6 Radiant and Convective Heat Environmental Condition-
ing Procedure for Helmets.

8.1.6.1 Sample helmets shall be conditioned by exposing the
area to be impacted/penetrated to a radiant heat source. The
top, sides, front, and back test areas to be impacted/penetrated
shall be as specified in Figure 8.1.6.1.

8.1.6.2 The area to be impacted/penetrated shall be exposed
to an irradiance of 1.0 W/cm? + 0.1 W/cm?, for a length of
time determined by exposure of a radiant heat transducer. The
heat source shall be removed and the helmet shall be tested.
The helmet shall be impacted/penetrated in 15 seconds
+ 5 seconds, after removal from the conditioning environment,
or the helmet shall be cooled to room temperature and recon-
ditioned before testing.

8.1.6.3 The radiometer shall be a Schmidt-Boelter or Gardon
type radiant heat flux transducer with a diameter of 25 mm, a
minimum viewing angle of 150 degrees, a minimum spectral
response flat within 3 percent over a range of at least 1.0 to

Front vertical
transverse plane

Front test area

Rear vertical Top test area
transverse plane—~_,

Two side test areas
(left and right)

Rear test area

\+— Front test line (85 mm
Rear test line (60 mm | 64~ i—64- above basic plane)
above basic plane) mme....mm

e > i
Basic plane

+«—— Midsagittal plane

Front test area Right side test area

30 mm radius

)( 5 < Coronal plane

Top test area

; } Rear test area

For U.S. units, 1 mm = 0.0394 in.

Left side test area 1

Helmet Test Areas and Landmarks.
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10.0 pm, and an overall accuracy of at least =5 percent of the
reading.

8.1.6.4 The radiant panel shall have an effective radiating
surface of 150 mm + 6 mm (6 in. £ 0.25 in.) square. The spec-
tral radiant emittance curve of the radiant panel shall be that
of a black body at a Lemperature of 1000°K + 200°K (1340°F
+ 360°F). !

'
8.1.6.5 The radiant heat Lransducer shown in Figure 8.1.6.5
shall be constructed from sheet copper, ASTM B152/B152M

Specification for Copper Sheet, Sirip Plate, and Rolled ‘Bar, Type 110
ETP, half hard, 0.64 mm + 0.05 mm (0.025 in. £ 0.002 in.),

thick and 50 mm + 0.5 mm (2 in. + %, in.) square. A constantan
wire 0.81 mm % 0.05 mm (0.032 in. + 0.002 in.) in diameter and
an iron wire of the same diameter shall be silver soldered
15 mm + 1 mm (0.6 in. + 0.39 in.) from the edges of the copper
sheet on the same side, as shown in Figure 8.1.6.5. The side of
the copper sheet opposite that with the wires attached shall be
painted flat black. The resulting transducer is a Type ] thermo-
couple that shall be used in conjunction with appropriate
instrumentation to monitor the heat exposure to which the
helmet is to be subjected.

8.1.6.6 Sample helmets shall be mounted in the position to be
conditioned. The point of impact or penetration on the helmet
shell shall be determined in accordance with the specific test to
be performed. The helmet shall be removed temporarily, and a
radiometer shall be located at that point perpendicular to and
facing away from the helmet surface.

8.1.6.7 The radiant panel shall be introduced in front of the
radiometer with its effective radiating surface parallel to the
plane tangent to the helmet surface at the center of the
impact/penetration site on the helmet. The radiant panel shall
be adjusted to obtain a stable uniform irradiance of 1.0 W/cm?
+ 0.1 W/cm? over a minimum 75 mm (3 in.) diameter circle
located on the above plane and centered at the center of
impact or penetration. Stability shall be achieved when the irra-
diance changes by less than 10 percent during a 3-minute
period.

8.1.6.8% The radiometer shall be replaced with the radiant
heat transducer. The center of the transducer shall be posi-
tioned with its center coincident with the center of the impact/
penetration site on the helmet and parallel to the plane
tangent to the helmet surface at that point. The flat black
surface of the transducer shall [ace the radiant panel. The time
required for the transducer to reach a temperature of 260°C
(500°F) shall be recorded. That time shall be 2.5 minutes

Brazed or hard
solder thermocouple (insulating) rod

connections cross-section area
2 s1.6 mm? (0.0625 in.?)

Ceramic or phenolic

Iron and constantan
Su? wires to thermocouple
readout device

Front surface

Copper sheet
painted flat black

v~ Thermocouple locations
~ ™ on rear of copper sheet

FIGURE 8.1.6.5 Radiant He:at Transducer.

N = New material. 2018 Edition

This material is protected by copyright held by National Fire Protection Association.

Llcensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



197146

PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING

15.0 seconds. A closed, insulated chamber shall be required
o achieve this exposure time.

8.1.6.9 The chamber and helmet shall be stabilized at 25°C
+ 5°C (77°F + 9°F). The helmet shall be positioned in the
chamber in the same position specified in 8.1.6.6. The helmet
shall be subjected to the exposure conditions specified in
8.1.6.2 for the time recorded in 8.1.6.8. The exposure time
shall be not less than the time recorded in 8.1.6.8, nor more
than 5 seconds longer than that time.

y

T = H

O

8.1.7 Wet Conditioning Procedure for Helmets and Face-
shield/Goggle Components. Samples shall be conditioned by
immersing them in water at a temperature of 20°C to 28°C
(68°F to 82°F) for at least 4 hours but not more than 24 hours.
The specimen shall be allowed to drain and be tested within
10 minutes after removal from water.

8.1.8 Wet Conditioning Procedure for Glove Composites.

8.1.8.1 Samples shall be conditioned by complete immersion
in water at a temperature of 21°C = 3°C (70°F £ 5°F) for
2 minutes.

‘A 8.1.8.2 Samples shall be removed from water, hung in a verti-
cal position with glove pouch opening facing down for

* 5 minutes, and laid horizontal with AATCC textile blotting °

paper both under and over the specimen under a pressure of
0.085 kg/cm? £ 0.003 kg/cm? (0.50 psi + 0.05 psi), for a period
of 20 minutes in accordance with paragraph 7.2 of AATCC 70,
Test Method for Water Repellency: Tumble Jar Dynamic Absorption
Test.

‘N 8.1.9* Wet Conditioning Procedure 2 for Glove Composites.

:N 8.1.9.1 Samples shall be conditioned by being subjected 1o a
water spray that evenly deposits a mist of water on the thermal
barrier layer of the composite using the apparatus and proce-
dures described in 8.1.9.2 through 8.1.9.7.

‘N 8.1.9.2 A means of spraying water at arate of 44 g+ 10 g
(0.16 oz + 0.04 oz) over a 20 second period or at an average
rate of 0.22 g/s + 0.5 g/s (0.008 oz/s + 0.02 oz/s) uniformly
over a 150 mm x 150 mm (6 in. x 6 in.) sample while measur-
ing the weight of the sample shall be employed.

‘N 8.1.9.2.1 The nozze shall be positioned directly over the
sample.

N 8.1.9.2.2 The nozzle for applying the water spray shall be
designed not to drip on the sample before the onset or aflter
the completion of the designated water spray period.

‘N 8.1.9.2.3 The spraying shall be conducted in a closed chamber
or area that limits disturbance of the mist deposition of the
sample [rom air currents.

‘N 8.1.9.2.4 The sample shall be positioned on a balance that is
capable of measuring the sample weight to the nearest 0.1 g
(0.004 oz). The balance pan shall have a minimum pan dimen-
sion of 150 mm x 150 mm (6 in. x 6 in.).

‘N 8.1.9.2.5 The uniformity of the water spray shall be deter-
mined (calibration) by measuring the mass of water deposited
into nine cups that measure 50 mm x 50 mm (2 in. x 2 in.)
s‘ﬂuare that are positioned where water collects on the sample,

as shown in Figure 8.1.9.2.5. Uniformity of the spray pattern

sPall be determined by measuring the weight of each dry cup
prior to the calibration and then measuring the weight of the
cup following the application of the spray for a period of

2018 Edition

20 seconds where the coefficient of variance of the weight
gained by the nine cups is no more than 20 percent.

'N. 8.1.9.3 Samples for conditioning shall be the innermost layer
of the glove composite that are cut to 150 mm x 150 mm (6 in.
x 6 1in.). 5‘

‘N 8.1.9.4 The dry weight of the glolize composite innermost layer
sample to be wetted shall be measured on a spray chamber
balance to the nearest 0.1 g (0.004 oz).

‘N.8.1.9.5 Separate sets of samples shall have a mass of 2.0 g /
+0.1 g (0.070 oz /+ 0.004 0z), 2.5 g+ 0.1 g (0.09 oz + 0.004 oz),
and 3.0 g /£ 0.1 g (0.11 oz /+ 0.004 oz) of water sprayed on the
innermost layer of the glove composite as confirmed by the
measurement of its weight on the balance.

‘N 8.1.9.6 Following the application of the water spray, the inner-
most layer of the glove shall be handled by the edges and
assembled in a composite sample; representative of the glove’s
construction for the area of the glove to be evaluated.

‘N 8.1.9.7 Samples subjected to this conditioning shall be evalu-
ated within 5 minutes following the wetting.

8.1.10 Wet Conditioning Procedure for Whole Gloves.

A 8.1.10.1 Test subjects shall be selected so that their hand
dimensions are as close as possible 1o the middle of the range
for hand length and hand circumference as specified in

Figure 6.7.6.1 for size 70W (wide) and size 76W (wide) gloves.

8.1.10.2 The test subject shall don the test specimen gloves.

FIGURE 8.1.9.2.5 Glove Compo'isite Wetting Method.
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8.1.10.3 The test subject shall immerse the donned specimens
eralghL down into two containers of water at a Lemperalure of
21°C = 3°G (70°F + 5°F), (o a height of 25 mmj +12.5/50 mm
(1 in.f +0. 5/ =0 in.) above (away from the ﬁngers) the ‘end of
the glove, mcludmg glove interface components or extensions,
for 2 minutes, +12/i0 seconds.

8.1.10.4 The gloves shall then be removed and hung vertically
by digit 5 with the glove opening facing down for 2 minutes
%12 seconds.

8.1.10.5 The glove specimens shall then be tested within
1 minute.

8.1.11 Flexing Procedure for Gloves.

8.1.11.1 Glove samples shall be selected to fit the individual
test subject.

8.1.11.2 The test subject shall don the glove sample.

8.1.11.3 Glove specimens shall be flexed by making a tight fist
10 times during a 30-second period.

8.1.12 Washing and Drying Procedure for Garments, Gloves,
and Glove Pouches.

8.1.12.1 The complete garment shall be washed with all
closures fastened and the garment in its “as'-:worn” orientation.
Garments with separable liners shall not have the liners separa-
ted.

8.1.12.2 A frontloading washer/extractor shall be used. The

capacity shall be between 16 kg (35 1b) and 24 9 kg (55 1b).
8.1.12.3 The wash load “shall be two-thirds the raled capacrty

srmllar inaterral or outer shell materlal shall be” used for

garment samples, and 212.6 g/m' (7.5" oz/yd®) woven
93 percent meta-aramid, 5 percent para-aramid, 2 percent anti;

A 8.1.12.4 The wash cycle procedure and water levels spec1ﬁed

in Table 8.1.12.4(a) and Table 8.1.12.4(b) shall be followed. In
addition, the g force shall not exceed 100 g throughout the
wash cycle.

8.1.125 Samples shall be dried using a tumble dryer with a
stack temperature of 38°C to 49°C (100°F to 120°F) when
measured on an empty load 20 minutes into the drying cycle.

8.1.12.6 Samiiles shall be tumbled for 60 minutes and shall be
removed immediately at the end of the drying cycle. At the
conclusion of the final drying cycle, the garment samples shall
be allowed to air dry for at least 48 hours prior 1o conducting
the testand the use of a forcedfair dryer operated at ambient
temperature, —0°+ 5°C (~0°z 10° F) shall be permitted. At the
conclusion of the final drying cycle, glove or glove pouch
samples shall be dried on a forced-air, non-tumble-drying
mechanism operated at 10°C = 5°C (50°F + 9°F) above current
room temperature untl dry but not for less than 8 hours.

8.1.12.7 Garments, gloves, and glove pouches shall be washed
and dried for a total of five cycles.

8.1.13 Helmet Positioning.

8.1.13.1 The helmet shall be seated firmly on the applicable
test headform in accordance with the helmet positioning index
(HPI).

Shaded text = Revisions.
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Table 8.1.12.4(a) Wash Cycle Procedure for Whole Garments
and CBRN Materials

' Temperature
Time!' Water
Operation (min) £3°C +5°F Level

Suds using AATCC 10 : 49 120 Low*

detergent #1993, '

1.0 g/gal water
Drain 1 — —_ —
Carry-over 5 49 120 Low*
Drain 1 — — —_—
Rinse 2 38 100 High*
Drain 1 — — —
Rinse 2 38 100 High*
Drain 1 — — —
Rinse 2 38 100 High*
Drain 1 — — —
Extract 5 — — —

*See Table 8.1.12.4(b) for high and low water levels.

A Table 8.1.12.4(b) Water Level for Whole Garments;, ( Gloves,

and Glove Pouches Operation Wash Cycle Procedure

Low Water Level High Water Level
=1 cm (% in.) +1 cm (% in.)
cm in. cm in.
12.7 5.0 25.4 10.0

8.1.13.2 The HPI shall be the vertical distance, as specified by
the helmet manufacturer, from the lowest point of the front
lateral midpoint of the helmet shell aligned with the midsagit-
tal plane to the basic plane of an ISO size ] headform conform-
ing to the nominal dimensions in Figure 8.16.4.1, with the
helmet firmly positioned on the headform.

8.1.13.3 When positioning the helmet for testing on head-
forms other than the ISO size |, the basic plane used for the
HPI positioning shall be located 130 mm below and parallel to
the crown of the headform and shall be marked on the head-
form.

8.1.14 Pouch Construction for Glove Composite Samples One.

8.1.14.1 The pouch shall be 200 mm x 200 mm (8 in. x 8 in.).
A smaller pouch size shall be permitted provided that the
resulting test specimens are of sufficient size for the test.
However, for the tests specified in Sections 8.7, Conductive
Heat Resistance Test 1, and 8.10, Thermal Protective Perform-
ance (TPP), the pouch size shall not be reduced.

8.1.14.2 The pouch shall be made of two glove composite
swatches.

8.1.14.3 The two glove composites shall be of the same materi-
als and construction.

8.1.14.4" The two glove composite swatches shall be construc-
ted to simulate the actual layers of the glove body, glove inter-
face component, or glove extension as appropriate, arranged
in proper order. :

‘N = New ma[erial. 2018 Edition
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8.1.14.5 Each of the two glove composite swalches shall be
stitched on all four sides using the same thread as used in the
glove construction.

8 1.14.6 The two glove composite swatches shall then be sewn
Logether, inner liner to inner liner, on three sides using the
same thread as used in the glove construction.

8.1.14.7 The two glove composite swatches and resulting
pouch shall be permitted (o not be sutched_or_ to have reduced
stitching if a laundering or wetling condluomng is not
required to be performed on the composite samples.

8.1.15 Pouch Construction for Glove Composite Samples Two.

8.1.15.1 The pouch shall be 200 mm x 200 mm (8 in. x 8 in.).
A smaller pouch size shall be permitted provided that the
resulting test specimens are of sufficient size for the test.

8.1.15.2 The pouch shall be made of two composite swatches.

8.1.15.3 The two composite swatches shall each consist of a
composite constructed to simulate a glove body composite
using the following layers and construction in order:

(1) Layer 1: 3.0 to 3.5 oz/yd? cowsplit leather
(2) Layer 2: Glove moisture barrier
(8) Layer 3: 7 to 10 0z/yd? modacrylic knit

8.1.15.4 Where the thermal liner and barrier are combined,
the modacrylic knits shall be permitted to be omitted from the
composite.

8.1.15.5 Where the moisture barrier material seam is being
tested, the moisture barrier layer shall contain a seam. The
seam shall run within 25 mm (1 in.) of the center and shall
extend across the entire width of the specimen.

8.1.15.6 Each of the two glove composite swatches shall be
stitched on all four sides using the same thread as used in the
glove construction.

8.1.15.7 The two glove composite swatches shall then be sewn
together, inner liner to inner liner, on three sides using the
same thread as used in the glove construction.

8.1.15.8 Where a glove is made of materials other than leather
and modacrylic, the composite swalches shall be permitted to
be constructed of materials that are used in the actual glove.

8.1.16 Faceshield/Goggle Component Stowed Position.

8.1.16.1 The stowed position of the faceshield/goggle compo-
nent shall be determined by the manufacturer.

8.1.16.1.1 The stowed position shall not be beyond the point
of any resistance when the faceshield/goggle component is
pushed up and back from the deployed position, such as
coming into contact with the helmet or any helmet attach-
ments. .

8.1.16.1.2 In cases in which the faceshield/goggle component
can be stowed on the front or rear of the helmet, the following
positions shall be used:

(1) In the situations described in 6.4.6 and 8.6.12.3, the front
| Pposition shall be used.

(2) In situations described in 6.5.3.1 and 6.5.3.2, the front
| and rear positions shall be used.

2018 Edition
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8.1.17* Glove Test Areas. The glove test areas shall be as
described in this paragraph and as shown in Figure 8.1.17, with
the glove test area abbreviations designated as follows:

' (1) P =palm;B=back; S—su:le
1 (2) A-P: Palm side of hand from finger crotch line to 1/:.; of
P the way down (grasp area) !

. (3) B-P: Palm side of hand from % of the way down (grasp
; area) to the wrist crease

{ (4) CP: Palm side of hand from the wrist crease to 50 mmi
‘ (2 in.) past the wrist crease "

i (5) D-P: Palm side of thumb
!
|

! (6) E-P:Palm side of tip of thumb
(7) F-P: Palm side of index ﬁnger
{ (8) G-P: Palm side of fingertip of index finger
; < (9) H-P: Palm side of nomnde)qﬁngers
(10) I-P: Palm side of ﬁngerup of nonindex fingers
(11) A-PS: Sides of hand adJacent to area A-P
I(12) B-PS: Outside of hand adjacent Lo section B-P
{(18) C-PS: Sides of hand adjacent to area G-P
(14) D-PS: Outside of thumb adj'acem to area D-P
(15) E-PS: Inside of thumb adjacent to area D-P
(16) F-PS: Outside of index finger adjacent to area F-P
(17) H-PS: Between fingers adjacent to areas F-P and H-P
(18) I-PS: Outside of and adjacent to the smallest finger )
(19) A-B: Back side of hand from finger crotch line to % of
the way down (knuckle area)
i(20) B-B: Back side of hand from % of the way down (knuckle
area) to the wrist crease
(21) GB: Back side of hand from the wrist crease to 50 mm
: (2 in.) past the wrist crease
(22) D-B: Back side of thumb
(23) E-B: Back side of tip of thumb
'(24) F-B: Back side of index finger
E(25) G-B: Back side of fingertip of index finger
(26) H-B: Back side of nonindex fingers
(27) 1-B: Back side of fingertip of nonindex fingers
'(28) A-BS: Sides of hand adjacent to area A-B
(29) B-BS: Outside of hand adjacent to area B-B
(80) GCBS: Sides of hand adjacent to area C-B
(31) D-BS: Outside of thumb adjacent to area D-B
(32) E-BS: Inside of thumb adjacent to area D-B
(33) F-BS: Outside of index finger adjacent to area F-B
(34) H-BS: Between fingers adjacent to areas F-B and H-B

'N 8.1.18 Room Temperature Conditioning Procedure for Partic-

ulate Blocking Layer. Samples shall be conditioned at a
temperature of 20°C = 3°C and a relative humidity of
50 percent + 5 percent for at least 12 hours. Specimens shall be
tested within 5 minutes after removal from conditioning. Speci-
mens shall be tested within 5 minutes after removal from
conditioning.

8.2 Flame Resistance Test 1.
8.2.1 Application.

8.2.1.1 This test method shall apply to protective garment
textiles, drag rescue devices (DRDs), hoods, wristlets, gauntlets,
helmet cover materials, helmet shroud materials, helmet ear
cover malterials, helmet chin strap materials, helmet goggle
strap materials, and trim materials.

8.2.1.2 Modifications to this test method for testing woven
textile materials shall be as specified in 8.2.8.

8.2.1.3 Modifications to this test method for testing knit
textile materials shall be as specified in 8.2.9.
H
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A FIGURE 8.1.17 Glove Test Areas.

8.2.1.4 Modifications to this test method [or testing nonwoven
textile materials shall be as specified in 8.2.10.

8.2.1.5 Modifications o this test method for testing trim mate-
rials shall be as specified in 8.2.11.

8.2.1.6 Modifications to this test method [or testing hood label
materials shall be as specified in 8.2.12. :

8.2.1.7 Modifications to this test method for testing lettering
including transfer film shall be as specified in 8.2.13.

8.2.1.8 Modifications (o this test method for testing small
specimens not meeting the specimen size requirements in
8.2.2.1 shall be tested as specified in 8.2.14.

8.2.1.9 Modifications to the test method for testing helmet
chin strap materials and helmet goggle strap materials shall be
as specified in 8.2.15.

8.2.1.10 Modifications to the test method for testing DRD
materials shall be as specified in 8.2.16.

8.2.2 Samples.

8.2.2.1 Samples shall consist of a 75 mm x 305 mm (3 in. x
12 in.) rectangle with the long dimension parallel to either the
warp or filling, the wale or course, or the machine or cross-
machine direction of the material.

8.2.2.2 Each separable layer of multilayer material systems or
composites shall be individually tested.

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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8.2.3 Specimens.

8.2.3.1 Specimens shall be tested both before and alter being
subjected to the procedure specified in 8.1.2.

8.2.3.2 All specimens to bé tested shall be conditioned as
specified in 8.1.3. !

8.2.4 épp_a_rqg_xsy. The test 'apparawus specified in ASTM
D6413/D6413M, Standard Test Method for Flame Resistance of

Textiles (Vertical Test), shall be used.
8.2.5 Procedure.

8.2.5.1 Flame resistance lesting shall be performed in accord-

ance with ASTM jj—6413/ D6413M, Standard Test Method for Flame

Resistance of Textiles (Vertical Test).”
8.2.5.2 FEach specimen shall be examined for evidence of melt-
ing or dripping.

8.2.6 Report.

8.2.6.1 Afierflame time and char length shall be recorded and
reported for each specimen. The average afterflame time and
char length for each material in each direction tested shall be
calculated, reported, and recorded. The afterflame time shall
be recorded and reported to the nearest 0.1 second and the
char length to the nearest 1 mm (% in.).

8.2.6.2 Observations of melting or dripping flor each speci-
men shall be recorded and reported.

8.2.7 Interpretation.

8.2.7.1 Pass or fail performance shall be based on any
observed melting or dripping, the average alterflame time, and
the average char length.

8.2.7.2 Failure in either direction shall constitute failure of
the material.

8.2.8 Specific Requirements for Testing Woven Textile Materi-
als.

8.2.8.1 Five specimens from each of the warp and filling direc-
tons shall be tested. No two warp specimens shall contain the
same warp yarns, and no two filling specimens shall contain the
same filling yarns.

8.2.8.2 Samples for conditioning shall be at least a 1 m
(39 in.) square of each material.

8.2.8.3 Testing shall be performed as specified in 8.2.2
through 8.2.7.

8.2.9 Specific Requirements for Testing Knit Textile Materials.

8.2.9.1 Five specimens from each of the wale and course direc-
tions shall be tested.

8.2.9.2 Samples for conditioning shall include material that is
a minimum of 75 mm x 305 mm (38 in. x 12 in.).

8.2.9.3 Testing shall be performed as specified in 8.2.2
through 8.2.7.

8.2.10 Specific Requirements for Testing Nonwoven Textile
Materials.

8.2.10.1 Five specimens from'I each of the machine and cross-
machine directions shall be tested.
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8.2.10.2 Samples for conditioning shall include material that
is a minimum of 75 mm x 305 mm (3 in. x 12 in.).

8.2.10.3 Testing shall be performed as specified in 8.2.2
through 8.2.7.

8.2.11 Specific Requirements for Testing Trim Materials.

8.2.11.1 Five trim specimens for flammability testing shall be
at least 50 mm (2 in.) wide and no more than 75 mm (3 in.)
wide. Where trim material specimens are not wide enough to
fit into the test frame, a narrower test frame of sufficient width
to accommodate the available trim width shall be constructed.
The cut edge of the trim specimen shall be oriented so that it is
exposed directy to the burner flame.

8.2.11.2 Samples for conditioning shall include material sewn
onto a1 m (39 in.) square of ballast material no closer than
50 mm (2 in.) apart in parallel strips. The ballast material shall
be as specified in AATCC 135, Dimensional Changes in Automatic
Home Laundering of Woven and Knit Fabrics. Specimens shall be
removed {rom the ballast material prior to testing.

8.2.11.3 Testing shall be performed in only one direction.

8.2.11.4 Testing shall be performed as specified in 8.2.2
through 8.2.7.

8.2.12 Specific Requirements for Testing Hood Label Materi-
als.

8.2.12.1 Five specimens of hood labels attached to the hood
material shall be tested. The hood label specimen shall be cut
from conditioned samples so that the edge of the hood label is
at the bottom of the specimen.

8.2.12.2 Samples for conditioning shall be whole hoods,
including the label as normally attached.

8.2.12.3 Testing shall be performed as specified in 8.2.2
through 8.2.7 with the flame applied to the edge of the label.

8.2.13 Specific Requirements for Testing Lettering Including
Transfer Film.

8.2.13.1 Lettering, including transfer film, shall be applied to
outer shell material meeting the requirements of this standard
for testing as specified in 8.2.13.2. The method of applying
lettering, including transfer film, shall be representative of
methods used in attaching lettering during the manufacture of
the protective element.

8.2.13.2 Lettering specimens for flammability testing shall be
at least 50 mm (2 in.) and no more than 75 mm (3 in.) in
width. Specimens shall be selected where lettering is most
dense. :

8.2.13.3 Samples for conditioning shall include material sewn
onto a 1 m (39 in.) square of ballast material no closer than
50 mm (2 in.) apart in parallel strips. The ballast material shall
be as specified in AATCC 135, Dimensional Changes in Automatic
Home Laundering of Woven and Knit Fabrics. Specimens shall be
removed from the ballast material prior to testing.

8.2.13.4. Testing shall be performed as specified in 8.2.2
Llrrough 8.2.7.

8.2.14 Specific Requirements for Testing Small Specimehs.

8:2.14.1 Five specimens attached to the textile layer as used in
the protective garments shall be tested. The specimens shall be
|

2018 Edition

attached to the textile layer such that the bottom (exposure)
edge of the item coincides with the bottom (exposure) edge of
the textile support layer.

8.2.14.2 Samples for conditioning shall be at least 1 m (39 in.)
square of the textile layer on wh:‘ich the small specimens are
attached. |f

l
8.2.14.3 Testing shall be performed as specified in 8.2.2
through 8.2.7. Char length shall not be measured.

8.2.15 Specific Requirements for Testing Helmet Chin Strap
Materials and Helmet Goggle Strap Materials.

8.2.15.1 Five specimens of helmet chin strap materials and
helmet goggle strap materials, excluding elastic or hook and
pile fasteners, shall be tested. Specimens shall be ai least
305 mm (12 in.) in length by the widest width of the chin strap
or goggle strap used on the helmet.

8.2.15.2 Testing shall be performed in only one direction.

8.2.15.3 Samples for conditioning shall be chin strap materials
or goggle strap materials.

8.2.15.4 The specimen holder shall be modified to permit the
testing of narrow specimens.

8.2.15.5 Testing shall be performed as specified in 8.2.2
through 8.2.7.

8.2.16 Specific Requirements for Testing Drag Rescue Device
(DRD) Materials.

8.2.16.1 Five specimens of the materials used in the construc-
tion of DRDs shall be tested.

8.2.16.2 DRD materials shall be at least 305 mm (12 in.) in
length by the widest width of the material used in the DRD.

8.2.16.3 Testing shall be performed in only one direction.

8.2.16.4 Testing shall be performed as specified in 8.2.2
through 8.2.7.

8.3 Flame Resistance Test 2.

8.3.1 Application. This test method shall apply to protective
helmets.

8.3.2 Samples. Helmets shall be conditioned as specified in
8.1.3.

8.3.3 Specimens. Three helmets shall be tested.
8.3.4 Apparatus. '
8.3.4.1 A standard Bunsen burner shall be used.

8.3.4.2 The Bunsen burner shall be fueled by a bottled meth-
ane gas, 99 percent pure.

8.3.4.3 A control valve system with a delivery rate designed to
furnish gas to the burner under a pressure of 0.035 kg/cm2
+ 0.003 kg/cm? (% psi, +0.1/+0 psi) at the burner shall be
utilized.

8.3.4.4 The barrel of the Bunsen burner shall be 13 mm
+ 3 mm (4 in. + % in.) in diameter. A flame spreader shall not
be used.

n
11
.
!
}
.
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8.3.5 Procedure A.

8.3.5.1 The helmet shall be positioned on the ISO size ] head—
form specified in Figure 8.16.4.1 according to the HPI;

described in 8.1.14.

8.3.5.2 The flame of the Bunsen burner shall be adjusted to
produce a 50 mm = 1.5 mm (2 in. = Y6 in.) blue flame with an
inner cone of 25 mm * 1.5 mm (1 in. + ¥ in.). The tempera-
ture of the flame at the tip of the inner cone shall be measured
with a K-type thermocouple and shall be 1200°C + 100°C
(2192°F + 180°F). The tip of the inner cone of the flame shall
then be applied to the helmet shell from below the helmet at
an angle of 90 degrees to the basic plan, as shown in
Figure 8.3.5.2, as follows:

(1) At the intersection of the front edge of the brim and the
midsagittal plane

(2) At the intersection of the each side of the brim and the
coronal plane

(3) At one random location on the edge of the brim to be
determined by test laboratory

8.3.5.3 The flame shall be applied for 15 seconds,
+1/~0 second. The flame shall then be removed and the dura-

.Lion~of the afterflame and aflerglow shall be measured, repor-

ted, and recorded.
8.3.6 Procedure B.

8.3.6.1 Specimens of faceshield/goggle components shall be
attached to an appropriate test fixture so that the lower edge of
the specimen is exposed. The test setup shall be as shown in
Figure 8.3.6.1.

8.3.6.2 The flame of the Bunsen burner shall be adjusted to
produce a 50 mm *+ 1.5 mm (2 in. + 44 in.) blue flame with an
inner cone of 25 mm + 1.5 mm (1 in. + % in.). The tempera-
ture of the flame at the tip of the inner cone shall be measured
with a K-type thermocouple and shall be 1200°C + 100°C
(2192°F + 180°F). The tip of the inner cone of the flame shall
then be applied to the outer edge of the specimen at the lowest

FIGURE 8.3.6.1

Test Procedure B.
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exposed edge of the specimen. The burner shall be held to the
test point of the specimen at an angle of 45 degrees
+ 10 degrees.

8.3.6.3 After 15 seconds, +1/ 0 second, the flame shall be
removed and the duration of} the afterflame shall be measured,
reported, and recorded. !
8.3.7 Procedure C. !

I
8.3.7.1 The helmet shall be'positioned according to the HPI
as described in 8.1.13 on the ISO size: ] headform specified in
Figure 8.16.4.1. The helmet shall then be placed under the
radiant heat source specified,in 8.1.6, while the basic plane of
the headform is parallel to the radiant heat source as shown in
Figure 8.3.7.1.

8.3.7.2 The flame of the Bunsen burner shall be adjusted to
produce a 50 mm + 1.5 mm (2 in. % %4¢ in.) blue flame with an
inner cone of 25 mm * 1.5 mm (1 in. + ¥ in.). The tempera-
ture of the flame at the tip of 'the inner cone shall be measured
with a K-type thermocouple and shall be 1200°C + 100°C
(2192°F + 180°F).

8.3.7.3 Specimen helmets shall be positioned so that the area
to be tested receives a radiant heat flux of 1.0 W/cm?
+ 0.1 W/cm?. After 60 seconds, +5/-0 seconds, exposure to the
radiant flux and without removing the radiant heat source, the
ip of the inner cone of the Bunsen burner flame shall be
applied against the helmet test area. The application of the
flame shall create an angle of 45 degrees + 10 degrees, with the
plane tangent to the test area at the point of contact.

8.3.7.4 After 15 seconds, +1/-0 second, the flame shall be
removed and the duration of the afterflame and afierglow shall
be measured, reported, and recorded.

8.3.8 Procedure D.

8.3.8.1 Specimen helmets with faceshield/goggle component
attachment hardware in place shall be positioned according to
the HPI as described in 8.1.13 on the ISO size ] headform
specified in Figure 8.16.4.1.

8.3.8.2 The flame of the Bunsen burner shall be adjusted to
produce a 50 mm * 1.5 mm (2 in. + % in.) blue flame with an
inner cone of 25 mm = 1.5 mm (1 in. = ¥, in.). The lempera-

Radiant heat source

IR RRRRRI T

FIGURE 8.3.7.1

Test Procedure C.
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ture of the flame at the tip of the inner cone shall be measured
with a K-type thermocouple and shall be 1200°C. < 100°C
(2192°F + 180°F). The tip of the inner cone of the flame shall
then be applied to each faceshield/goggle comment attach-
ment hardware location along the helmet brim line from below
the brim of the helmet at an angle of 90 degrees to the basic
plane.

]

8.3.8.3 The flame shall be applied for 15 seconds,
+1/.—-O second. The flame shall then be removed and the dura-
tion of the aflerflame and afterglow shall be measured, repor-
ted, and recorded.

8.3.9 Report.

8.3.9.1 Afterflame times shall be recorded and reported for
each specimen at each flame impingement location.

8.3.9.2 The afterflame times shall be recorded and reported
to the nearest 0.2 second.

8.3.10 Interpretation.

8.3.10.1 Pass/fail performance shall be based on the longest
measured afterflame time.

8.4 Hame Resistance Test 3.
8.4.1 Application.

8.4.1.1 This test method shall apply to r}be protective glove
body, glove interface components, and glove extension compo-
sites.

8.4.1.2 Modifications to this test method for evaluation of
glove body composites shall be as specified in 8.4.8.

8.4.1.3 Modifications to this test method for evaluation of
glove interface components other than wristlet composites
shall be as specified in 8.4.9.

8.4.1.4 Modifications to this test method for evaluation of
wristlet glove interface components shall be as specified in
8.4.10.

8.4.1.5 Modifications to this test method for evaluation of
glove extension composites shall be as specified in 8.4.11.

8.4.2 Specimens. Three specimens shall be tested for each
material., Three specimens shall be tested after the condition-
ing specxﬁed in 8.1.3. Three additional specimens shall be
tesLed after the condmonmg specified in 8.1.12 followed by the
condmomng specified in 8.1.3.

8.4.3 Samples.

8.4.3.1 Samples shall be prepared for each glove body, glove
interface component, and glove extension composite.

8.4.3.2 Samples shall be conditioned as specified in 8.1.12 and
8.1.3.

8.4.4 Apparatus.

|
8.4.4.1 The test apparatus specified in Method 5905.1, Flame

Resistance of Malerial; High Heal Flux Flame Conlact, of Federal
Test Method Standard 191A, Textile Test Methods, shall be used.

|
8;.4.4.2 A freestanding flame height indicator shall be used (o
afsisl in adjusting the burner flame height. The indicator shall
mark a flame height of 75 mm (3 in.) above the top of the

blurner

1
|
2018 Edition

8.4.4.3 A specimen support assembly shall be used that
consists of a frame and steel rod of 2 mm (Y6 in.) in diameter
to support the specimen in an L-shaped position as shown in
Figure 8.4.4.3. ;

8.4.4.4 The horizontal portion of the specimen shall be not
less than 50 mm (2 in.), and Lhel vertical portion shall be not
less than 100 mm (4 in.). The specimen shall be held at each
end by spring clips under light tension as shown in
Figure 8.4.4.3. y

8.4.5 Procedure.

8.4.5.1 A balance shall be used to determine the weight of
each specimen to the nearest 0.1 g (0.04 oz) before and after
testing.

8.4.5.2 The burner shall be ignited and the test flame shall be
adjusted to a height of 75 mm (3 in.) with the gas on/off valve
fully open and the air supply completely and permanently off,
as it is important that the flame height be closely controlled.
The 75 mm (3 in.) height shall be obtained by adjusting the
orifice in the bottom of the burner so that the top of the flame
is level with the marked flame height indicator. '

8.4.5.3 With the specimen mounted in the support assembly,
the burner shall be moved so that the middle of the folded
comer projects into the flame 38 mm (1% in.) as shown in
Figure 8.4.4.3.

8.4.5.4 The burner flame shall be applied to the specimen for
12 seconds. After 12 seconds, the burner shall be removed.

8.4.5.5 The afterflame time shall be measured as the time, in
seconds, to the nearest 0.2 second that the specimen continues
to flame after the burner is removed from the flame.

8.4.5.6 Each layer of the specimen shall be examined for melt-
ing or dripping.

Spring clip
!
|[«— Test specimen

——1.6 mm (¥sin.) diameter rod

o

38 mm (1.5in.)
«»
' Burner

[I
FIGURE 8.4.4.3 Relationship of;lTest Material to Burner.
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8.4.5.7 Each tested sample shall be reconditioned as specified
in 8.1.3 and then weighed to the nearest 0.1 g (0.04 oz).

8.4.5.8 The specimen then shall be further examined for char
length. The char length shall be determined by measuring the
length of the tear through the center of the charred area as
specified in 8.4.5.8.1 through 8.4.5.8.4.

8.4.5.8.1 The specimen shall be folded lengthwise and
creased, by hand, along a line through the highest peak of the
charred area.

8.4.5.8.2 The hook shall be inserted into a hole punched in
the specimen that is 6 mm (% in.) in diameter or less. The hole
shall be punched out for the hook at one side of the charred
area that is 6 mm (% in.) from the adjacent outside edge, at the
point where the specimen contacted the steel rod, and 6 mm
(%4in.) in from the lower end.

8.4.5.8.3 A weight of sufficient size so that the weight and
hook together equal the total tearing weight required by
Table 8.4.5.8.3 shall be attached to the hook. The total tearing
weight for determining charred length shall be based on the
weight of the composite specimen and shall be determined
from Table 8.4.5.8.3.

84.5.8.4 A tearing force shall be applied gently to the speci-
men by grasping the side of the material at the edge of the char
opposite the load and raising the specimen and weight clear of
the supporting surface. The end of the tear shall be marked off
on the edge, and the char length measurement made along the
undamaged edge.

8.4.6 Report.

8.4.6.1 The afterflame time and char length shall be recorded
and reported for each specimen. The average-afterflame time
and char length shall also be calculated, recorded, and repor-
ted. The afterflame time shall be recorded and reported to the
nearest 0.2 second and the char length to the nearest 2.5 mm
(0.10 in.).

8.4.6.2 The percent consumed shall be calculated using the
following formula:

N
[8.4.6.2]
-R
Percent consumed = %100
where: o
W = original conditioned weight
R = conditioned weight 24 hours after testing
‘A Table 8.4.5.8.3 Determination of Tearing Weight
Specified Weight
per Square Yard
of Material Before Any Total Tearing Weight
Fire-Retardant Treatment or for Determining
Coating Charred Length
g/m? oz/yd? kg 1b
68-203 2.0-6.0 0.1 Y
>203-508 >6.0-15.0 0.2 %
>508-780 >15.0-23.0 0.3 %
>780 >23.0 0.45 1
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8.4.6.2.1 The percent consumed shall be recorded and repor-
ted for each specimen to the nearest 0.1 percent. The average
percent consumed shall be calculated, recorded, and reported
to the nearest 0.1 percent.

8.4.6.3 Observations of melting or dripping for each speci-
men shall be recorded and rq'porled

i
8.4.7 Interpretation. Pass or fail performance shall be based
on melting or dripping, the javerage afterflame time, and the
average char length. '

8.4.8 Specific Requirements for Testing Glove Body Compo-
sites.

8.4.8.1 Samples for conditioning shall be glove body compo-
site pouches as specified in 8.4.8.3.

8.4.8.2 Specimens shall be representative of each glove body
composile construction.

8.4.8.3 For glove body composites, samples for conditioning
shall be in the form of a pouch as described in 8.1.14.

8.4.8.4 After conditioning, the pouch and necessary stitching
shall be cut to form 50 mm x 150 mm (2 in. x 6 in.) specimens

for testing.

8.4.9 Specific Requirements for Testing Protective Glove Inter-
face Components Other than Wristlet Composites.

8.4.9.1 Samples for conditioning shall be glove interface
component composite swatches as specified in 8.4.9.3.

8.4.9.2 Specimens shall be representative of the glove inter-
face component composite construction.

‘A 8.4.9.3 For glove interface component composites, samples

for conditioning shall be in the form of a pouch as described in
8.1.14.

8.4.9.4 Afier conditioning, the necessary stitching shall be eut
to form 50 mm x 150 mm (2 in. x 6 in.) specimens for testing.

8.4.10 Speci'ﬁc Requirements for Testing Protective Wristlet
Glove Interface Components.

8.4.10.1 Samples for conditioning shall be wristlet glove inter-
face component composite swatches as specified in 8.4.10.3.

8.4.10.2 Specimens shall be representative of the wristlet glove
interface component composite construction.

8.4.10.3 For wristlet glove interface component composites,
samples for conditioning shall include wristlet material.; + Three
specimens shall be {ested aftér the conditioning spec1ﬁed in
8.1.3. Three additional spec1mens shall be tested after the
condmonmg specified in 8. 112 followed by the conditioning
specified in 8.1.3.

A 8.4.10.4 Afier conditioning, the material shall be cut to form

50 mm x 150 mm (2 in. x 6 in.) specimens for testing. Speci-
mens shall not include seams where multiple layers are
involved.

8.4.11 Specific Requirements for Testing Protective Glove
Extension Composites.

8.4.11.1 Samples for conditioning shall be glove extension
composite swalches as specified in 8.4.11.3.
|

. | . .
8.4.11.2 Specimens shall be rl(;presentatlve of the glove exten-
sion composite construction. )

‘N = New material. 2018 Edition
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A’ 8.4.11.3 For glove extension composites, samples for condi-

uomng shall be in the form of a pouch as described in 8.1.14.

§.4.11.4 After conditioning, the necessary stitching shall be
cut to form 50 mm x 150 mm (2 in. x 6 in.) specimens for test-
ing.

8.5 Flame Resistance Test 4.

8.5.1 Application. This test method shall apply to protective
footwear.

8.5.2 Samples.
8.5.2.1 Samples shall be complete footwear.
8.5.2.2 Samples shall be conditioned as specified in 8.1.3.

8.5.3 Specimens. Three complete footwear items shall be
tested.

8.5.4 Apparatus.

8.5.4.1 The test apparatus shall consist of a fuel pan, movable
shutter(s), speeimen holder, n-heptane, ignition source, and
timing device.

8.5.4.1.1 The fuel pan shall be 305 mm x457 mm x 63.5 mm
(12 in. x 18 in. x 2.5 in.).

‘A 85.4.1.2 The movable shutter(s) shall be located at a height
of 255 mm = 13 mm (10 in. * % in.) above the surface of the
water and n-heptane fluid as measured before ignition. The
shutter(s) shall be of a size sufficient to cover the surface area
of the fuel pan and shall be capable of being fully retracted or
fully extended within 1 second.

8.5.4.1.3 The specimen holder shall be capable of suspending
the specimen over the flame in a manner such that the holder
does not impede the flames.

8.5.4.1.4 The stopwatch or other device shall measure the
burning time to the nearest 0.1 second.

8.5.5 Procedure.
8.5.5.1 The testshall be conducted in a draft-free area.
8.5.5.2 The fuel pan shall be level.

8.5.5.3 Water shall be placed in the fuel pan to a height of
13 mm-(% in.).

8.5.5.4 400 to 500 mL of n-heptane shall be added to the fuel
pan such that it will burn freely for 1.5 to 2.0 minutes.

A 8555 The specimen shall be mounted in the specimen
holder as follows:

(1) The toe shall be at an angle of 7.5 degrees = 2.5 degrees,
above the heel.

(2) The height of the lowest edge of the specimen shall be

i 305 mm + 25 mm (12 in. + 1 in.) from the surface of the

l water and n-heplane fluid as measured before ignition.

(3) The heeltoe axis of the specimen shall be parallel with

i the 457 mm (18 in.) side of the fuel pan.

8.5.5.6 With the shutter retracted, the n-heptane shall be igni-
ted using a suitable ignition source.

- 8.5.5.6.1 Where paper or other material is used to ignite the
n—heplane, it shall not be left in the fuel pan, where it can
disturb the flame pattern.

{
|
|

|
2018 Edition
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8.5.5.7 The n-heptane shall burn freely for 1 minute,
+5 seconds.

8.5.5.8 The shutter(s) shall be positioned above the flame.

8.5.5.9 The specimen shall be pdt’sitioned above the shutter(s)
over the approximate center of Lh‘('le flame area.

8.5.5.10 The shutter(s) shall be retracted and specimen flame
exposure shall commence not longer than 1 minute,
15 seconds from ignition. i

8.5.5.11 The specimen shall be exposed to the flame for
12 seconds £0.2 second.

8.5.5.12 Following flame exposure, the shuuer(s). shall be
repositioned above the flame.

8.5.5.13 The afterflame time shall be measured as the time,-in
seconds, to the nearest 0.1 second that the specimen continues
to flame after the shutter is repositioned over the flame.

8.5.5.14 Following the flame exposure, the specimen shall be
visually examined for melting, dripping, and burn-through.

8.5.6 Report.

8.5.6.1 The afterflame time shall be recorded and reported
for each specimen. The average afterflame time shall be calcu-
lated and reported. The afterflame time shall be recorded and
reported (o the nearest 0.2 second.

8.5.6.2 Observations of melting, dripping, or burn-through
for each specimen shall be recorded and reported.

8.5.7 Interpretation. Pass or fail performance shall be based
on the average afterflame time and any observed melting, drip-
ping, or burn-through.

8.6 Heat and Thermal Shrinkage Resistance Test.
8.6.1 Application.
8.6.1.1 This test method shall apply to the following:

(1) Garment outer shells, moisture barriers, thermal barriers,
collar linings, winter liners, trim, lettering, and other
materials used in garment construction, including, but
not limited to, padding, reinforcement, labels, interfac-
ing, binding, hanger loops, emblems or patches, and elas-
tic and hook and pile fasteners (when used where in
contact with the wearer's body)

(2) Moisture barrier seams

(3) Hoods, wristlets, helmet ear cover materials, helmet
shroud malterials, helmet cover materials, helmet chin
strap materials, innermost glove lining materials, trim,
and label materials

(4) Protective helmets, prolecuve gloves, and prolective foot-
wear

8.6.1.2 Modifications to this test method for testing garment
outer shell, moisture barrier, thermal barrier, winter liner,
helmet ear cover, helmet shroud, helmet cover, and innermost
glove lining materials shall be as specified in 8.6.8.

8.6.1.3 Modifications (o this test inethod for testing garment
moisture barrier seams shall be as specified in 8.6.9.

8.6.1.4 Modifications to this test method for testing other
garment, trim, and label malerlals shall be as specified in

8.6.10.
l|
|
§
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8.6.1.5 Modifications to this test method for testing hardware

shall be as specified in 8.6.11.

8.6.1.6 Modifications to this test method for testing helmets
shall be as specified in 8.6.12.

8.6.1.7 Modifications to this test method for testing gloves
shall be as specified in 8.6.13.

8.6.1.8 Modifications to this test method for testing footwear
shall be as specified in 8.6.14.

. 8.6.1.9 Modifications to this test method for testing lettering,

including transfer film, shall be as specified in 8.6.15.

8.6.1.10 Modifications to this test method for testing hoods
shall be as specified in 8.6.16.

.8.6.1.11 Modifications to this test method for testing helmet

chin strap materials shall be as specified in 8.6.17.

IN.8.6.1.12 Modifications to this test method for testing wristlet

materials shall be as specified in 8.6.18.

8.6.2 Samples. All samples shall be conditioned as specified
in 8.1.3.

8.6.3 Specimens.

8.6.3.1 Only heat resistance testing shall be conducted on a
minimum of three specimens for each moisture barrier seam,
hardware item, glove lining material, trim material, label mate-
rial, other protective garment materials, helmets, and footwear
not specified in 8.6.3.2.

8.6.3.2 Both heat and thermal shrinkage resistance testing
shall be conducted on a minimum of three specimens of whole
gloves and for each garment outer shell, moisture barrier, ther-
‘mal liner, winter liner, helmet ear cover, helmet shroud, helmet
cover, and helmet chin strap materials. Each separable layer of
multilayer material systems or composites shall be tested as an
individual layer.

8.6.4 Apparatus. The test oven shall be as specified in ASTM
F2894/F2894M, Siandard Test Method for Evaluation of Malerials,
Protective Clothing and Equipment for Heal Resistance Using a Hot
Air Circulating Oven.

8.6.5 Procedure.

‘N 8.6.5.1 Specimens shall be tested in accordance with ASTM

F2894/F2894M, Standard Test Method for Evaluation of Malerials,
Protective Clothing and Equipment for Heal Resislance Using a Hol
Air Circulating Oven, at a temperature of 260°C, +8°/-0°C
(500°F, +14°/-0°F) for 5 minutes +15/-0 seconds.

8. 6. 5.2 While placing spec1mens in the oven for testing, the
oven door shall not remain open more than 15 seconds.

‘A 8.6.5.3 The specimen mounted as specified in 8.6.5.2 shall be

exposed in the test oven for 5 minutes, +0.15/-0 minute.

8.6.5.4 Immediately after the specified exposure, the speci-
men shall be removed and examined for evidence of ignition,
melting, dripping, or separation.

8.6.5.5 After the specified exposure, the specimen also shall
be measured to determine pass or fail performance. Knit fabric
shall be pulled to its original dimensions and shall be allowed
to relax for 1 minute prior to measurement to determine pass
or fail performance.

Shaded text = Revisions. ‘A = Text deletions and figure/table revisions.
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8.6.6 Report.

8.6.6.1 Where applicable, observations of ignition, melting,
dripping, or separation shall be recorded and reported for
each specimen.

8.6.6.2 Where applicable, Lhe percent change in the width
and length dimensions of each specimen shall be calculated.
Results shall be recorded and reported as the average of all
three specimens in each dimension.

8.6.7 Interpretation.

8.6.7.1 Where applicable, any evidence of ignition, melting,
dripping, or separation on any specimen shall constitute failing
performance.

8.6.7.2 Where applicable, the average percent change in both
dimensions shall be used to determine pass or fail perform-
ance. Failure in any one dimension shall constitute failure for
the entire sample.

8.6.8 Specific Requirements for Testing Garment Outer Shell,
Moisture Barrier, Thermal Liner, Winter Liner Materials,
Helmet Ear Cover, Helmet Shrouds, Helmet Covers, and Glove
Lining Materials.

8.6.8.1 Samples for conditioning shall be at least 1 m (1 yd)
square of each material.

8.6.8.2 Each specimen shall be 380 mm x 380 mm, #13 mm
(15 in. x 15 in., £% in.), and shall be cut from the fabric to be
utilized in the construction of the clothing item.

8.6.8.3 Specimens shall be tested both before and after being
subjected to the procedure specified in 8.1.2.

8.6.8.4 Testing shall be performed as specified in 8.6.2
through 8.6.7.

8.6.8.5 For protective garment outer shell and collar lining
materials, any evidence of charring on any specimen of outer
shell fabric shall also constitute failing performance in addluon
10 8.6.7.1.

8.6.8.6* For glove lining materials, all layers between the mois-
ture barrier layer and the hand shall be individually tested.
Where layers are permanently attached, the layers shall be
permitted to be tested separately or attached. Where the mois-
ture barrier layer is permanently attached to other layer(s)
nearer to the hand and where the layer(s) nearer to the hand
can be supplied individually for testing, only the layer(s) nearer
the hand shall be tested and the moisture barrier shall not be
tested. For glove lining materials, separation shall be reported
if there is separation within a layer. However, separation
between laminated layers shall not be reported as separation.

8.6.9 Specific Requirements for Testing Moisture Barrier
Seams.

8.6.9.1 Samples for conditioning shall be a minimum of
1 linear m (1 linear yd), with a minimum of 150 mm (6 in.) of
material on each side of the seam.

8.6.9.2 Moisture barrier seam specimens shall consist of two
75 mm x 150 mm (3 in. x 6 in.) pieces of moisture barrier
fabric utilized in the garment and sewn together with the same
thread, stitch type, and seam type as used in the moisture
barrier, with seam-sealing material applied.

N = New material. 2018 Edition
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8.6.9.3 Specimens shall be tested with the sealed seam orien-
ted vertically and shall be tested both before and after being
subjected to the procedure specified in 8.1.2.

8.6.9.4 For moisture barrier seam seal materials, observations
shall be limited to seam material ignition and dripping.

8.6.9.5 Testing shall be performed as specified in 8.6.2
Lhrough 8.6.7. Thermal shrinkage shall not be measured.

$.6.10 Specific Requirements for Testing Other Garment,
Clothing, Trim, and Label Materials.

8.6.10.1 Samples for conditioning shall include specimens
attached to the textile layer as used in the protective garments
positioned no closer than 50 mm (2 in.) apart in parallel strips.
The textile material shall be at least 1 m (1 yd) square of the
textile layer on which the specimens are attached. Specimens
shall be removed from the textile material prior to testing, with
the exception of label materials, which shall remain attached to
the textile layer.

8.6.10.2 Specimen length shall be 150 mm (6 in.), other than
for textiles utilized in the clothing item in lengths less than
150 mm (6 in.), where length shall be the same as utilized in
the clothing item. Specimen width shall be 150 mm (6 in.),
other than for textiles utilized in the clothing item in widths
less than 150 mm (6 in.), where widths shall be the same as
utilized in the clothing item.

8.6.10.3 Specimens shall be tested both before and after being
subjected to the procedure specified in 8.1.2.

8.6.10.4 Testing shall be performed as specified in 8.6.2
through 8.6.7. Thermal shrinkage shall not be measured.

8.6.11 Specific Requirements for Testing Hardware.

8.6.11.1 A minimum of three complele hardware items shall
be tested. |

8.6.11.2 Observations of hardwzgre condition following heat
exposure shall be limited to ignili(')n.

8.6.11.3 Hardware shall be evalualed for functionality within
10 minutes following removal froni the oven.

8.6.11.4 Testing shall be performed as specified in 8.6.2
through 8.6.7. Thermal shrinkage shall not be measured.

8.6.12 Specific Requirements for Testing Helmets.

8.6.12.1 Samples for conditioning shall include compleie
helmets.

8.6.12.2 Three complete helmet specimens shall be tested.
Helmet specimens shall include all components required in
6 5.2 or 6.6.2-as appropriate for the evaluation of structural fire
ﬁghung protective helmet elements or proximity fire ﬁghung

protective helmet elements, respectively.

8.6.12.3 Helmets with ear covers deployed and with the face-
shield/goggle component in the stowed position as described
in 8.1.17 shall be positioned according to the HPI as described
in 8.1.13 on the nonconductive test headform specified in
Figure 8.6.12.3. The chinstrap shall be secured under the chin
of the headform.

8.6.12.4 The shell shall be measured at the eight points radi-
ally separated by 45 degrees, as shown in Figure 8.6.12.4. The
measurements shall be taken from the bottom of the helmet
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shell to a flat base beneath the headform. The front area shall
include measurement points 1, 2, and 3, the side areas shall
include measurement points 4 and 8, and the back area shall
include measurement points 5, 6, and 7. If there is a lower
point of the helmet shell in the front area than the measure-
ments taken at points 1, 2, and 3, then that point shall be meas-
ured also and shall be considered the initial lowest point of the
helmet shell in the front area.

8.6.12.5 If any helmet components in the front area are lower
than the lowest point of the helmet shell in the front area, then
the lowest point of those components shall be measured.

8.6.12.6 The headform with helmet attached shall be placed
in the center of the test oven with the centerline of the front of
the helmet facing the airflow. Only one helmet specimen shall
be tested at a time.

8.6.12.7 The minimum interior dimensions of the test oven
shall be 610 mm x 610 mm x 610 mm (24 in. x 24 in. x 24 in.).

8.6.12.8 The test thermocouple shall be positioned so that it is
level with the horizontal centerline of a mounted test helmet.
The thermocouple shall be equidistant between the vertical
centerline of a mounted test helmet placed in the middle of
the oven and the oven wall where the airflow enters the test
chamber.

8.6.12.9 Following removal from the oven, the helmet shall be
allowed to cool at room temperature for not less than
2 minutes.

8.6.12.10 The helmet shell shall then be measured as descri-
bed in 8.6.12.4 to determine the shell distortion.

8.6.12.11 If there are any helmet components below the initial
lowest point of the helmet shell in the front area, then the
lowest point of those components shall be measured to deter-
mine component distortion.

8.6.12.12 The helmet shall be examined to ascertain any
elfects of the heat exposure.

8.6.12.13 Testing shall be performed as specified in 8.6.2
through 8.6.7. Thermal shrinkage shall not be measured.

Front

Side 8

4 Side

6
Back

FIGURE 8.6.12.4 Helmet Shell Measurement Points.
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8.6.13 Specific Requirements for Testing Gloves.

8.6.13.1 Samples for conditioning shall be whole gloves; 11 m
Size 76W.

'N8 6.13.2 The glove spec1men dimensions shall be measured.

The length measurement of {he glove specimen shall be from
the tip of the middle finger Lc{ the end of the glove body on the
palm side. The width measurement of the glove specimen shall
be the width measurement on the palm side 25 mm (1 in.)
below the base of the ﬁngers

'N 8.6.13.3 The gloves shall then be condltloned as specified in

8.1.12.

‘A 8.6.13.4 The glove body shall then be filled with nominal

4 mm (% in.) sized perforated sodaime or borosilicate glass

beadsin the followmg manner;

(1) A total of 50 mL of beads shall be evenly distributed into
each of the fingers resulting in approximately 10 mL of
beads in each of the five digits.

(2)* A lightweight bag constructed of 170 g/m? (5.0 oz/yd?)
or less heatresistant material and measuring 120.5 mm
(4.75 in.) high by 183.0 mm (7.20 in.) wide, shall be filled
with 375 mL of beads. The bag shall be sewn on all four
sides with heatresistant thread to keep the beads from
spilling out. The bag filled with beads shall be placed
inside the body of the glove.

(3) The glass beads shall be at a temperature of 21°C = 3°C
(71°F £ 5°F).

(4) The opening of the glove shall be clamped together, and
the specimen shall be suspended by the clamp in the
oven so that the entire glove is not less than 50 mm
(2 in.) from any oven surface and not less than 150 mm
(6 in.) from any other specimen, and airflow is parallel to
the plane of the material.

(5) One to three glove specimens shall be placed in the test
oven at one lime.

(6) The glove specimens shall be suspended such that each
specimen is the same distance from the airflow source so
that no glove sample is blocking the airflow to other glove
samples.

A 8.6.13.5 Afier the oven exposure, the glove specimen dimen-

sions also shall be measured as described in 8.6.13.2t0 deter-
mine pass or fail.

8.6.13.6 The percent change in the width and length dimen-
sions of each specimen shall be calculated. Results shall be
recorded and reported as the average of all three specimens in
each dimension.

8.6.13.7 Specimens shall be donned and flexed as specified in
8.1.11 before and after the heat exposure.

8.6.13.8 Testing shall be performed as specified in 8.6.2
through 8.6.7.

8.6.14 Specific Requirements for Testing Footwear.
8.6.14.1 Samples for conditioning shall be whole boots.

8.6.14.2 Specimensshall be the whole footwear in men’s size
9D. T T

8.6.14.3 Footwear specimens shall include sole, heel, and
upper. Footwear specimens shall be filled to capacity with
nominal 4 mm (}% in.) sized perforated soda-lime or borosili-
cate glass beads. Any closures shall be fastened.

|
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8.6.14.4 The test thermocouple shall be positioned so that it is
level with the horizontal centerline of a footwear test specimen.
The thermocouple shall be equidistant between the vertical
centerline of a footwear test specimen placed in the middle of
the oven and the oven wall where the airflow enters the test
chamber.

§.6.14.5 The minimum interior dimensions ofv the test oven
shall be 610 mm x 610 mm x 610 mm (24 in. x 24 in. x 24 in.).

8.6.14.6 Footwear specimens shall be placed in the center of
the test oven with the centerline of the front of the specimen
facing the airflow. Only one footwear specimen shall be tested
atatime.

8.6.14.7 Testing shall be performed as specified in 8.6.2
through 8.6.7. Thermal shrinkage shall not be measured.

8.6.14.8 A minimum of three [ootwear items shall be tested.

8.6.14.9 Following removal from the oven, the specimen shall
be allowed to cool at room temperature for not less than
5 minutes, +15/-0 seconds. Within 10 minutes,
+15/-0 seconds, after removal from the oven, the test speci-
men shall be examined inside and outside for evidence of melt-
ing, separauon or 1gmuon Footwear separauon of 1.4 mm x
18 mm (O 055 in. x 0.71 in.) or more in any orientation shall be
recorded and reported.

8.6.14.10 Each test specimen shall then be reconditioned as
specified in 8.1.3 and then reexamined inside and outside for
evidence of melting, separation, or ignition.

8.6.14.11 Footwear functionality shall be determined by flex-
ing the specimen for 100,000 cycles performed in accordance
with Appendix B of FIA 1209, Whole Shoe Flex, with the following
modifications:

(1) Water shall not be used.

(2) The flex speed shall be 60 cycles/mm+ 2 cycles/min.

(3) Alternative flexing equipment meeung Lhe followmg
criteria shall be permitted to be used:

(a) Is capable of providing the angle of flex as descri-
bed in FIA 1209
(b) Is capable of a flex speed of 60 cycles/min
+ 2 cycles/min
(c) Has a means of securing the footwear during flex-
ing
8.6.14.12 Specimens shall then be examined [or evidence of
sole separation, seam separation, or component breakage.

A 8.6.14.13 After flexing, the [ootwear specimen shall be
marked with a water height line on the exterior at a height of
75 mm’ (3 in.) below the height of the boot as defined in
6.10.3.1 but no lower than 230 mm (9 in.) where measured up
from the center of the insole at the heel. The measurement
shall be made on the interior and transferred o the exterior.
Plain white paper toweling shall be placed inside the footwear
specxmen such that the paper toweling intimately contacts all
areas inside the footwear specimen to at least the water height
line. The footwear specimen shall then be placed in a
container that allows its immersion in tap water, treated with a
dye and a surfactant that achieves a surface tension of
3;5 dynes/cm * 5 dynes/cm, to the water height line.

8".6.14.14 After 2 hours + 10 minutes, the paper toweling shall
be removed and examined for evidence of liquid leakage. The

2018 Edition

test specimen shall also be reexamined for evidence gﬂ’ sole
separation or seam separation.

8.6.14.15 Footwear not remaining functional after flexing
shall be recorded and reported asja failure for the tested speci-
men. The appearance of any liquid on the removed paper
toweling shall be recorded and reported as a failure for the
tested spec1men One or more [ootwear specimens failing this
test shall constitute failing performance.

8.6.15 Specific Requirements for Testing Lettering, Including
Transfer Film.

8.6.15.1 Lettering, including transfer film, shall be applied to
outer shell material, meeting the requirements of this stand-
ard, for testing as specified in 8.6.15.4.

8.6.15.2 Lettering specimens for heat resistance testing shall
be at least a 150 mm (6 in.) square. Samples shall be selected
where lettering is most dense.

8.6.15.3 Samples for conditioning shall be outer shell material
of 1 m (1 yd) square with letters applied.

8.6.15.4 Testing shall be performed as described in 8.6.2
through 8.6.7. Thermal shrinkage shall not be measured.

8.6.16 ' Specific Requirements for Testing Hoods.

!A'8.6.16.1 Samples for conditioning shall include complete

hoods with labels.

8.6.16.2 Hoods shall be tested both before and after the
conditioning specified in 8.1.2.

8.6.16.3 Testing shall be performed as specified in 8.6.4
through 8.6.6 unless modified herein.

‘N 8.6.16.4 Specimen [ace openings with elastic or manually

adjustable face openings shall be placed over a hood measur-
ing device as shown in Figure 8.6.16.4. Specimen face openings
in the relaxed state shall slide freely over the top half of the
device where the circumlerence measures 45.6 cm * 0.6 cm
(18.0 in. + 0.25 in.). Specimen face openings shall then be
placed around the lower half of the device where the circum-
ference measures 54.5 cm + 0.6 cm (21.5 in. £ 0.25 in.). Speci-
mens shall then be visually inspected for gaps between the
hood and the measuring device surface.

N 8.6.16.4.1 Specimen hoods with SCBA facepiece openings

shall be measured as specified in 8.47.5.1 through 8.47.5.3.

IA 8.6.16.5 Hoods shall Lhen ‘be donned on a nonconductive test

headlorm as spec1ﬁed in Figure 8.6.12.3. Measurements shall
also be made at the back and both sides of the hood from the
top of the hood to the basic plane. The location of the basic
plane on the hood shall be marked at each location.

8.6.16.6 The headlorm with hood donned shall be placed in
the center of the test oven with the centerline of the front of
the hood facing the airflow.

8.6.16.7 The minimum interior dimensions of the test oven
shall be 610 mm x 610 mm x 610 mm (24 in. x 24 in. x 24 in.).

8.6.16.8 The test thermocouple shall be positioned so that it is
level with the horizontal centerline of a mounted test hood.
The thermocouple shall be equidistant between the vertical
centerline of a mounted test hood|placed in the middle of the
oven wall where the airflow enters the test chamber.

|
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45.6cm + 0.6 cm
(18.0in. £0.25in.)
Circumference—>»{

le—— 54.5cm £ 0.6 cm ——|
(21.5in.£0.25in.)

Circumference

0.975Tcm (0.384 in.) T
l 12.5cm (5in.)

2.967 cm (1.1.68 in.)

2.0cm
(0.7537 in.)

A FIGURE 8.6.16.4 Hood Measuring Device.

A 8.6. 16.9 Following removal from the oven, the hood shall be
hood shall be evaluated as descnbed in 8.6.16. 4. The dlslance
from the top of the hood to the three marks along the basic
plane shall also be measured.

L]

8.6.16.10 Each of the three dimensions from the top of the
hood to the marks along the basic plane before and after oven
exposure shall be recorded and reported.

[ ]

‘N 8.6.16.11 Observations of the following for specimens with
elastic or manually adjustable face openings shall be recorded
and reported:

(1) The ability of the face opening to slide freely over the top
half of the hood measuring device

(2) Gaps between the hood face opening and the bottom half
of the hood measuring device before and after heat expo-
sure

‘N 8.6.16.11.1 Specimen hoods with SCBA facepiece openings
shall be measured as specified in 8.47.5.1 through 8.47.5.3.

8.6.16.12 The percent shrinkage of each of the three dimen-
sions from the top of the hood to the marks along the basic
plane shall be individually calculated, recorded, and reporled
The percent shrinkage of the face openmg overlap on speci-
mens with specific SCBA facepiece openings shall be individu-
ally calculated, recorded, and reported.

8.6.16.13* The average percent shrinkage of the three dimen-
sions from the top of the hood to the marks along the basic

plane for all specimens shall be calculated, recorded, and
teported. The average percent shrinkage of the face opening
overlap for each specimen with specific SCBA facepiece open-

ings shall be individually calculaled, recorded, and reported.

Shaded text = Revisions. A = Text deletions and figure/table revisions.

8.6.16.14* Pass or fail performance for specimens with elastic

or manuaily adjustable face opemngs shall be based on Lhe face

opening being able to slide freely in the relaxed state over the

Lop half of | l}l? ‘hood | _measunpg device and any observations of
gaps between the hood face opening and the hood measuring
device. Pass or fail performance for specimens designed to
mlerface with a specific SCBI'X facepiece shall be based on the
average percent shrinkage of of lthe face opening overlap for each

specimen.

‘N 8.6.16.15 Pass or fail performance shall also be based on the

average percent shrinkage of the three dimensions from the
top of the hood to the marks along the basic plane for each
specimen. One or more hood specimens failing this test shall
constitute failing performance.

8.6.17 Specific Requirements for Testing Helmet Chin Strap
Materials.

8.6.17.1 Samples for conditioning shall be chin strap materi-
als.

‘A 8.6.17.2 Specimens shall be 380 mm (15 in.) in length by the

widest width of the chin strap used on the helmet.

8.6.17.3 Specimens shall be tested both before and after being
subjected to the procedure specified in 8.1.2.

8.6.17.4 Thermal shrinkage shall be measured in the length
direction only.

8.6.17.5 Testing shall be performed as specified in 8.6.2
through 8.6.7.

‘N 8.6.18 Specific Requirements for Testing Wristlet Materials.
‘N 8.6.18.1 Specimen length shall be 150 mm (6 in.). Specimen

width shall be the same as utilized in the clothing item. Where
wristlets are supplied in a tubular configuration, the specimen
shall be slit in the lengthwise direction to provide a single layer.

‘N 8.6.18.2 Specimens shall be tested both before and after being

subjected to the procedure specified in 8.1.2.

:N 8.6.18.3 Testing shall be performed as specified in 8.6.2

through 8.6.7. The optional stretching frame shall not be
utilized.

8.7 Conductive Heat Resistance Test 1.
8.7.1 Application.

8.7.1.1 This test method shall apply 1o glove body composites
representahve of the palm of the gloves and footwear upper
material.

8.7.1.2 Modifications for this test method for testing glove
composites shall be as specified in 8.7.7.

8.7.1.3 Modifications for this test method for testing footwear
composites shall be as specified in 8.7.8.

8.7.2 Samples.

8.7.2.1 Samples for conditioning shall be whole boots and
glove composite pouches as specified in 8.7.7.2.

8.7.2.2 Samples shall be conditioned as specified in 8.1.3.

8.7.3 Specimens. A total of three specimens of gloves and
three specimens of footwear shrlall be testedifor each condition.
i
I
i
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8.7.4 Procedure. Specimens shall be tested in accordance
with ASTM FIOGO Standard Test Method for Thermal Protective
Performance of ‘Materials for Protective Clothing for Hot Surface
Conlact, with the following modifications:

(1) Specimens shall be tested using an exposure temperature
’ of 280°C (536°F). The pressure applied during the test
shall be as specified in 8.7.7 and 8.7.8.

(2) The tme in seconds Lo pain and to second-degree burn
l and blister, as predicted by the Stoll Human Tissue Burn
: Tolerance Criteria, shall be recorded.

(3) The section of the apparatus lowering the specimen,
‘ sensor, and weighed system shall travel at a constant rate
of speed. The specimen shall be lowered parallel to the
hot plate. The recorder/computer shall be activated auto-
maucally by a mechanical or electrical contact when the
specimen contacts the hot plate.

(3) TCalibration shall be performed at 280°C, +3/-0°C.
(536°F, +5/-0°F). A calibration media shall be used that
generates a 6- 1o 7-second time to pain value and a 10- to
_12-second time to second-degree burn value.

8. 7 5 Report.

8.7.5.1 The time to pain and time (o second-degree burn for
each specimen shall be recorded and reported..

8.7.5.2 The average time to pain and time to second-degree
burn shall be calculated, recorded, and reported. ~

8.7.5.3 Where the time (o pain or time to second-degree burn
is greater than 30 seconds, the time (o pain or time to second-
degree burn shall be recorded and reported as “>30 seconds”
for time o pain and *>30 seconds” for time (o second-degree
burn.

8.7.6 Interpretation. Pass or [ail determinations shall be based
on the average time to pain and time to second-degree burn of
all specimens tested.

8.7.7 Specific Requirements for Testing Gloves.

8.7.7.1 Specimens shall be representative of the glove body
composue construction at the palm of the glove at the follow-
ing glove areas as described in 8.1.17: A-P, B-P, G-P, D-P, E-P, F-P,
G-P, H-P, I-P, A-PS, B-PS, G-PS, D-PS, E-PS, F-PS, H-PS, and I-PS.
Specimens shall be representative of each glove body compo-
site construction at the palm of the hand. All variations in
comp051te construction, including number of layers and the
order of layering of composite materials, shall constitute a new
composue and shall be tested separately.

8.7.7.2 For glove body composites, specimens [or conditioning
shall be in the form ofa pouch as described in 8.1.15.

8.7.7.3 Specimens shall be tested after being subjected to the
procedure specified in 8.1.3 both belore and after laundering
as specified in 8.1.12 for a total of two conditions.

8 7.7.4 Specimens shall also be tested after being subjected to
\«lrel conditioning as specified in 8.1.8 both before and after
laundermg as specified in 8.1.12'for a total of two conditions.

8775 Testing shall be performed as specified in 8.7.2
Lhrough876

8 7.7.6 After the specimens are conditioned as specified in
8 7.7.2 and 8.7.7.4, the pouch and necessary stitching shall be
cut to form 100 mm x 150 mm (4 in. x 6 in.) or 150 mm x

150 mm (6 in. x 6 in.) specimens for testing.! Specimens shall

1
1
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not include seams where multiple layers are involved, except in

the following cases: ~— 77 7

(1) Where a ridged area or similar stitching is used to create
specific performance characteristics rather than for glove
assembly

(2) Where size constraints of a malerlal make it necessary to
allow stitching to create Lhe’ sample size required. Stitch- ‘
ing shall be of the same type as is used in the actual glove
construction. !

8.7.7.7 The pressure applied during the test shall be 3.45 kPa
+ 0.35 kPa (0.5 psi = 0.05 psi) for specimens representative of
the glove body composite construction at the palm of the glove
as described in 8.7.7.1.

8.7.8 Specific Requirements for Testing Footwear Upper Mate-
rials.

8.7.8.1 Specimens shall consist of each composite of the foot-
wear upper used in the actual footwear construction, including
the tongue but excluding the gusset, with the layers arranged
in proper order. Where a composite is identical to another

composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be tested.

8.7.8.2 Testing shall be performed as specified in 8.7.2
through 8.7.6.

8.7.8.3 A pressure of 3.45 kPa +'0.35 kPa (0.5 psi + 0.05 psi)
shall be applied during the test.

8.8 Conductive Heat Resistance Test 2.

8.8.1 Application. This test method shall apply to the protec-
tive foolwear sole.

8.8.2 Samples.

8.8.2.1 Samples for conditioning shall be whole footwear with
removable insoles in place.

8.8.2.2 Samples shall be conditioned as specified in 8.1.3.

8.8.3 Specimens. A.minimum of three complete footwear
items, including booties where provided, shall be tested.

8.8.4 Apparatus. The apparatus shall consist of an electric
hotplate measuring 305 mm x 305 mm (12 in. x 12 in.) capable
ol maintaining a temperature ol 260°C (500°F), Type ] or
Type K thermocouples, and a meter to read the thermocouple
temperatures.

8.8.5 Procedure.

8.8.5.1 The thermocouples shall be taped to the insole surface
of the specimen next 1o the foot in the following locations, as
shown in Figure 8.8.5.1:

(1) Directly above the center of the ball of the footwear

(2) Directly above the center of the heel of the [ootwear

(3) Directly above the toe to heel center of the arch of the
footwear, at the inside junction between the upper and
the sole

8.8.5.2 The hot plate shall be heated lo a temperature of
260°C + 5°C (500°F + 10°F) and shall maintain this tempera-
ture throughout the test period.

8.8.5.3 The specimen shall be ﬁlled with 4.55 kg = 0.25 kg
(10, b £ 05 Ib) of 10 mm 1 mm (0.39 in. = 0.039 in.) steel
balls. The’ weight of the steel balls shall be evenly distributed
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FIGURE 8.8.5.1 Thermocouple Locations.

inside the boot. The specimen shall be placed on the plate in
the upright position for 20 minutes, +15/r0 seconds.

8.8.56.4 The Lhermocouple temperatures shall be recorded at
20 minutes, +15/ —0 seconds, after the specimen is placed on

the heated hot plate.
8.8.6 Report.

8.8.6.1 The temperature at 20 minutes of exposure shall be

recorded and reported for each lest location for each speci-
men.

8.8.6.2 The average temperature at 20 minutes of exposure
for each test location for all specimens shall also be calculated,

recorded, and reported.

8.8.7 Interpretation. The average temperature at 20 minutes
of exposure for each test location for all specimens shall be

used to determine pass or fail performance.
8.9 Radiant Heat Resistance Test 1.

8.9.1 Application. This test method shall apply to protective
footwear.

8.9.2 Samples.
8.9.2.1 Samples lor conditioning shall be complete footwear.

8.9.2.2 Samples shall be tested after being subjected to the
conditioning procedure specified in 8.1.3.

8.9.3 Specimens. A minimum of three complete footwear
items, including booties where provided, shall be tested.

8.9.4 Apparatus. The apparatus shall consist of the following:

(1) Radiometer of the Schmidt-Boelter or Gardon type with
radiant heat flux transducer, with a diameter of 25 mm
(1 in.), a minimum viewing angle of 150 degrees, a mini-
mum spectral response flat within 3 percent over a range
of at least 1.0 pm to 10.0 pm, and an overall accuracy of at
least +5 percent of the reading

(2) Radiant panel with an effective radiating surface of not
less than 150 mm x 150 mm (6 in. x 6 in.) and an emit-
tance approximating that of a blackbody of 1000K + 200K
(1340°F = 360°F)

(8) Thermocouple with meter

(4) Test chamber that prevents interference from air move-
ment

8.9.5 Procedure.

8.9.5.1 Tests shall be done on each area of the footwear upper,
including the tongue but excluding the gusset, that consists of
a different composite. Where a composite is identical to

Shaded text = Revisions.
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another composite except for additional reinforcement
layer(s), the composite with no reinforcement layers shall be
representative of the composite with reinforcement layer(s).

8.9.5.2 The radiant panel shall be placed in front of the radio-
meter, parallel to the plane‘ tangent to the radiometer. The
radiant panel shall be adjusted to obtain a stable, uniform irra-
diance of 1.0 W/cm? +0. 01/—0 W/cm?, over a minimum
75 mm (3 in.) diameter circle located on the above plane and
centered at the center of the test area. Calibration shall be
achieved when the irradiance changes by less than 10 percent
during a 3-minute period.

8.9.5.3 The thermocouple shall be affixed with thermally
conductive adhesive to the inside surface of the lining next to
the foot in the center of the test area. The radiometer shall be
replaced with the protective footwear, with the test area orien-
ted parallel 1o the plane tangent to the heat source at the same
distance from the heat source. The area shall be exposed for
30 seconds, +5/=0 seconds.

8.9.5.4 The thermocouple temperature shall be recorded at
30 seconds, +5/1—0 seconds, of exposure.

8.9.6 Report.

8.9.6.1 The temperature at 30 seconds of exposure shall be
recorded and reported for each area of the footwear upper for
each specimen.

8.9.6.2 The average temperature at 30 seconds of exposure
for each area of the footwear upper for all specimens shall also
be calculated, recorded, and reported.

8.9.7 Interpretation. The average temperature at 30 seconds
of exposure for each area of the footwear upper for all speci-
mens tested shall be used to determine pass or fail perform-
ance.

8.10* Thermal Protective Performance (TPP) Test.
8.10.1 Application.

8.10.1.1*% This test method shall apply to multilayer protective
garment composites, glove body composites, glove interface
component composites, wristlets, helmet ear covers, shrouds,
and hoods, including single layer knit hoods that are worn in
contact with the skin.

8.10.1.2 Modifications to this test method for testing garment
composites shall be as specified in 8.10.8.

8.10.1.3 Modifications to this test method for testing hoods
shall be as specified in 8.10.9.

8.10.1.4 Modifications to this test method for testing wristlets
shall be as specified in 8.10.10.

8.10.1.5 Modifications to this test method for testing glove
body composites shall be as specified in 8.10.11.

8.10.1.6 Modifications to this test method for testing glove
interface components other than wristlets shall be as spec1ﬁed
in 8.10.12.

8.10.1.7 Modifications to this test method for testing helmet
ear covers shall be as specified in 8.10.13.

8.10.2 Samples. Samples shall measure 150 mm x 150 mm
+ 6 mm (6 in. x 6 in. £ ! int) and shall consist of all layers
representative of the clothing item to be tested.
1
|
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8.10.3 Specimens.

8.10.3.1 Thermal protective performance testing shall be
conducted on three specimens.

8_1_(13,2 Specimens shall be tested both before and after
condmonmg as specified in 8.1.2 and then conditioning as
spec1ﬁed in 8.1.3.

A 8 10.4 Apparatus. The test apparatus specified in ISO 17492,

Clothing for protection against heat and flame — Determinalion of
heat transmission on exposure to both flame and radiani heat, shall be
used. '

8.10.5* Procedure. Thermal protective performance testing
shall be performed in accordance with ISO 17492, Clothing for
protection against hea! and flame — Delermination of heal lransmis-
sion on exposure (o both flame and radiant heal, with the following
modifications:

(I) An exposure heat flux of 84 kW/m? + 2 kW/m?
(2.0 cal/cm?s + 0.05 cal/cm?s) shall be used.

(2) The contact configuration shall be used for testing of all
material specimens.

(3) The thermal threshold index analysis method shall be
used with calculations using the heat flux in calories per
square centimeter per second and reported as the TPP
rating.

(4) " The radiant thermal flux source shall consist of nine

s 500W T3 translucent (frosted) quartz infrared lamps.

(5) The specimen mounting ‘plate and specimen holding

plate shall be stainless steel having a density of 7850

_+200 kg/m>.

8.10.6 Report.

8.10.6.1 The individual test TPP rating of each specimen shall
be recorded and reported.

8.10.6.2 The average TPP rating shall be calculated and repor-
ted.

8.10.6.3 Where a TPP rating is greater than 60, then the TPP
rating shall be recorded and reported as “>60.”

8.10.7 Interpretation.

8.10.7.1 Pass or fail determinations shall be based on the aver-
age reported TPP rating of all specimens tested.

8.10.7.2 Where an individual result from any test set varies
more than +8 percent from the average result, the results from
the test set shall be discarded and another set of specimens
shall be tested.

8.10.8 Specific Requirements for Testing Garments.

8.10.8.1 Specimens shall consist of outer shell, moisture
barrier, and thermal barrier. Winter liners shall not be included
in the test composite. Collar lining fabric shall be permitted to
be included in the protective garment collar fabric composite
specimen. Specimens shall not include seams. Specimens shall
not be stitched to hold individual layers together during test-

ing.
8.}10.8.2 Samples for conditioning shall be at leasta 1 m (1 yd)
square of each material.

8! 1083 Testing shall be performed as described in 8.10.2
Lhrough 8.10.7.

1

!
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8.10.9 Specific Requirements for Testing Protective Hoods.

8.10.9.1 Specimens shall consist of materials from the portion
of the protective hood that covers the neck and facial area.
Specimens shall not include seams. Specimens shall not be
stitched to hold individual layers LIT)gether during testing.

8.10.9.2 Samples for conditioning shall include hood material
that is a minimum of 175 mm (7 in.) square.

8.10.9.3 Testing shall be performed as described in 8.10.2
through 8.10.7.

8.10.10 Specific Requirements for Testing Protective Wristlets.

8.10.10.1 Specimens shall consist of materials from the
portion of the protective wristlet that covers the wrist area or
from the wristlet glove interface component. Specimens shall
not include seams. Specimens shall not be stitched to hold
individual layers together during testing.

8.10.10.2 Samples for conditioning shall include wristlet mate-
rial that is a minimum of 180 mm (7 in.) square.

8.10.10.3 Testing shall be performed as described in 8.10.2
through 8.10.7.

8.10.11 Specific Requirements for Testing Protective Glove
Body Composites.

8.10.11.1 Samples for conditioning shall be glove body
composite pouches as specified in 8.10.11.3.

‘A 8.10.11.2 Specimens shall be representative of each glove

body composite construction. All variations in composite
construction, including number of layers and the order of
layering of composite materials, shall constitute a new compo-
site and shall be tested separately. Where a composite is ident-
cal to another composite except for additional reinforcement
layer(s), the composite with no reinforcement layers shall be
representative of the composite with reinforcement layer(s).

8.10.11.3 For glove body composites, samples for conditioning
shall be in the form of a pouch as described in 8.1.14.

8.10.11.4 Specimens shall be tested both before and afier
condemnmg as specified in 8.1.12 and then conditioned as
specified in 8.1.8.

8.10.11.5 After conditioning, the pouch and stitching shall be
cut to form 175 mm x 175 mm (7 in. x 7 in.) specimens for test-
ing. Specimens shall not include seams where multiple layers
are involved, except in the following cases:

(1) Where a ridged area or similar stitching is used to create
specific performance characteristics rather than for glove
assembly

(2) Where size constraints of a material make it necessary to
allow stitching in order to create the sample size required .

8.10.11.6 Stitching shall be of the same type as is used in the
actual glove construction.

8.10.11.7 Specimens shall not be stitched to hold individual
layers together during testing.

8.10.11.8 Testing shall be performed as described in 8.10.2
through 8.10.7.

8.10.11.9 The requirement of 8.10.7.2 shall not apply.
l

I
i
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8.10.12 Specific Requirements for Testing Protective Glove
Interface Components Other Than Wristlet Composites.

8.10.12.1 Samples for conditioning shall be glove interface
component composite swatches as specified in 8.10.12.3.

A 8.10.12.2 Specimens shall be representative of the glove inter-

face component composite construction. All variations in
composite construction, including number of layers and the
order of layering of composite materials, shall constitute a new
composite and shall be tested separately. Where a composite is
identical to another composite except for additional reinforce-
ment layer(s), the composite with no reinforcement layers shall
be representative of the composite with reinforcement layer(s).

A 8.10.12.3 For glove interface component composites, samples

|

for conditioning shall be in the form of a pouch as described in
8.1.14.
8.10.12.4 Specimens shall be tested both before and after

condluomng as specified in 8.1.12 and then conditioned as
spec1ﬁed in 8.1.3.

8.10.12.5 After conditioning, the stitching shall be cut to form
175 mm x 175 mm (7 in. x 7 in.) specimens for testing. Speci-
mens shall not include seams where multiple layers are
involved, except in the following cases:

(1) Where a ridged area or similar stitching is used Lo create
specific performance characteristics rather than for glove
assembly

(2) Where size constraints of a material make it necessary to

allow stitching in order to create the sample size
required.

8.10.12.6 Stitching shall be of the same type as is used in the
actual glove construction.

8.10.12.7 Specimens shall not be stitched to hold individual
layers together during testing.

8.10.12.8 Testing shall be performed as described in 8.10.2
through 8.10.7.

8.10.12.9 The requirements of 8.10.7.2 shall not apply.

8.10.13 Specific Requirements for Testing Helmet Ear Covers
and Shrouds.

8.10.13.1 Specimens shall consist of materials from the
portion of the ear covers that cover the ear and neck area' or

from the portion of the shroud that covers the head, face, and

nﬂeg!c_gre_a Spec1mens “shall not include seams. Specimens shall
not be stitched to hold individual layers together during test-
ing.

8.10.13.2 Samples for conditioning shall include ear cover
material that is a minimum of 175 mm (7 in.) square.

8.10.13.3 Testing shall be performed as described in 8.10.2
through 8.10.7.

8.11 Thread Melting Test.

8.11.1 Application. This test method shall apply to each type
of sewing thread used in the construction of protective
garments, hoods, wristlets, gloves,” helmets, helmet covers,
shrouds, and footwear.

8.11.2 Samples. Samples for conditioning shall be lengths of
thread 150 mm (6 in.) or greater.

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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8.11.3 Specimens.

8.11.3.1 A total of three different specimens of each thread
type shall be tested.

8.11.3.2 All specimens shalj:l be conditioned as specified in

8.1.3 prior to testing. L

8.11.4* Procedure. 'i

A 8.11.4.1 The melting tempefature of specimens shall be deter;

ined in accordance with ASTM D7138, Standard Test Method to
Determine Melting Temperaturg of Synthetic Fibers, using Proce-
dure 1

8.11.5 Report.

A 8.11.5.1 The melting point of the sample unit shall be the

average of the results obtained from the specimens tested and
shall be recorded and reported to the nearest degree C.

8.11.5.2 The pass/fail results for each specimen tested shall be
recorded and reported.

8.11.6 Interpretation. One or more thread specimens failing
this test shall constitute failing performance for the thread
type.

8.12 Tear Resistance Test.

8.12.1 Application.

8.12.1.1 This test shall apply to woven materials used in
protective garments, hoods, helmet covers, shrouds, and wrist-
lets.

8.12.1.2 This test shall also apply to bootie materials where a
bootie is used as part of the garment construction.

8.12.2 Samples.

8.12.2.1 Samples for conditioning shall be at least 1 m (1 yd)
square of material.

8.12.2.2 Samples shall be tested both before and after being
conditioned as specified in 8.1.2.

8.12.3 Specimens.

8.12.3.1 A minimum of five specimens in each of the warp,
machine or course, direction and the filling, cross-machine or
wales, direction shall be tested.

8.12.3.2 Where the malerial;is isotropic, then 10 specimens
shall be tested.

8.12.4 Procedure.

8.12.4.1 Specimens shall be tested in accordance with
ASTM D5587,, Standard Test Method for the Tearing Strength of
Fabrics by Trapaozd Procedure

8.12.4.2 Slippage of the specimen shall not be permitted.
8.12.5 Report.

8.12.5.1 The tear resistance of an individual specimen shall be
the average of the five highest peak loads of resistance regis-
tered.

8.12.5.2 The tear strength of Igach specimen shall be recorded
and reported to the nearest 0.5 N (0.1 1bf) of force.

8.12.5.3 An average tear slrethgth shall be. calculated, recor-
ded, and reported for warp and filling directions.
B i'
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8.12.6 Interpretation.

!
8.12.6.1 Pass or fail performance shall be based on the aver-

ége tear resistance in the warp and filling directions.
|
8.12.6.2 Failure in any one direction shall constitute failure

for the material.
8.12.7 Specific Requirements for Testing Protective Garments.

8.12.7.1 Where configured as individual barrier layers, speci-
mens of garment moisture barriers, thermal barriers, and
winter liners, where provided, shall be tested.

8.12.7.2 Where one or more of these barriers are configured
as a single barrier layer by bonding or laminating individual
barriers together so that the individual layers do not retain
their individuality and are not separable, they shall be tested as
a composite.

8.13 Burst Strength Test.

8.13.1 Application. This test shall apply to knit materials used
in protective garments, hoods, and wristlets.

8.13.2 Samples.
8.13.2.1 Samples shall be conditioned as specified in 8.1.3.
A 8.18. 2 2 Samples for condluonmg shall be 1 m (1 yd) square

(1 yd) in length for knit materials provided in Lubular form.
8.13.3 Specimens. A total of 10 specimens shall be tested.

8.13.4 Procedure. Specimens shall be tested as specified in
ASTM D6797, Standard Test Method for Bursting Strength of Fabrics
Constant -Rate-of-Extension (CRE) Ball Burst Test.

8.13.5 Report. The burst strength of each specimen shall be
recorded and reported. The average burst strength of all speci-
mens shall be calculated, recorded, and reported.

8.13.6 Interpretation. The average burst strength shall be
used to determine pass or fail performance.

8.14 Seam-Breaking Strength Test.
8.14.1 Application.

8.14.1.1 This test method shall apply to seams used in protec-
tive clothing items, including booties where present, clothing
item wristlets, glove interface components, and hoods.

A 8.14.1.2 Modifications to this test rp'e_tp_od for testing cloLhmg

item wristlets and glove interface components shall be as speci-
fied in 8.14.7.

8.14.2 Samples.

8.14.2.1 Samples for conditioning shall be 1 m (1 yd) length
ol seam.

8.14.2.2 Samples shall be submitted for testing aflter being
subjected to the procedure specified in 8.1.2.

8.14.3 Specimens.

8.14.3.1 A minimum of five seam specimens representative of
the clothing item shall be tested for each seam type.

8.14.3.2 The five seam specimens shall be straight seams.
Seam specimens shall be permitted to be cut [rom the finished
clothing item or shall be permitted to be prepared by joining

2018 Edition Shaded text = Revisions.
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two pieces of the clothing item fabric. Where specimens are cut
from finished clothing items, such specimens shall be condi*
tioned after being cut from the ﬁmshed clothing item.

8.14.3.2.1 Where two pieces of woven clothing item fabric are
joined, the woven fabric seam spec1men shall be prepared as
spec1ﬁed in 8.2.1.2 of ASTM DI1683, Siandard Test Method for
Failure in Sewn Seams of Woven Fabnés and shall use the same
thread, seam type, and stitch lype'as used in the finished cloth-
ing item.

8.14.3.2.2 Where two pieces of knit or stretch woven clothing
item fabric are joined, the knit fabric seam specimen shall be
prepared as specified in 7.2.2 of ASTM D3940, Standard Test
Method for Bursting Strength (Load) and Elongation of Sewn Seams of
Knit or Woven Stretch Textile Fabrics, using the same thread, seam
type, and stitch type as used in the finished clothing item.

8.14.3.2.3 Specimens of clothing item seam assemblies
constructed from other than woven or knit textiles shall be
tested as specified in 8.14.3.2.1.

8.14.3.2.4 Where a piece of woven clothing item fabric and a
knit or stretch woven fabric are joined, the seam specimen shall
be prepared as specified in 8.2.1.2 of ASTM D1683, Standard
Test Method for Failure in Sewn Seams of Woven Fabncs and shall
use the same thread, seam type, and stitch type as used in the
finished clothing item.

8.14.4 Procedure.

8.14.4.1 All woven seam assemblies shall be tested in accord-
ance with ASTM D1683 Standard Test Method for Failure in Sewn
Seams of Woven Fabrics. The test machine shall be operated at a
rate of 305 mm/min (12 in./min).

8.14.4.2 All knit seam assemblies and all stretch woven seam
assemblies shall be tested in accordance with ASTM D6797,
Standard Test Method for Bursting Strength of Fabrics Constani-Rate-
of-Extension (CRE) Ball Bursl Test.

8.14.4.3 Combination woven and knit or stretch woven seam
assemblies shall be tested in accordance with ASTM D1683
Standard Test Method for Failure in Sewn Seams of Woven Fabrics.
The test machine shall be operated at a rate of 304.8 mm/min
(12 in./min).

8.14.5 Report.

8.14.5.1 The seam-breaking strength for each seam specimen
shall be recorded and reported.

8.14.5.2 The average seam-breaking strength for each seam
type shall also be recorded and reported.

8.14.5.3 The type of seams tested shall be recorded and repor-
ted as to whether the specimens were cut from the finished
clothing item or prepared from [abric samples.

8.14.6 Interpretation. The average seam-breaking strength for
each seam type shall be used to determine pass or fail perform-
ance.

8.14.7 Specific Requirements for Testing Protective Clothing
Item Wristlets and Glove Interface {Components.

8.14.7.1 Specimens for conditioning and testing shall consist
of seams taken [rom the wrlsllet/clolhmg item sleeveor the
glove mterface/glove bodyJuncuon.
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8.14.7.2 Whole gloves shall be permitted to be used for condi-
tioning.

8.14.7.3 Glove specimens shall be conditioned as specified in
8.1.12 prior to testing.

8.14.7.4 Specimen sizes shall be 100 mm x 200 mm (4 in. x
8 in.), with the seam horizontally in the middle of the 100 mm
(4 in.) dimension.

8.14.7.5 Evaluation for sewn seam strength in accordance with
Section 11.1 of ASTM D1683 Standard Test Method for Failure in
Sewn Seams of Woven Fabrics, shall be used to determine pass or
fail performance.

8.15 Top Impact Resistance Test (Force).
8.15.1 Application. This test shall apply to complete helmets.

8.15.2 Samples. Samples for conditioning shall be complete
helmets. Externally mounted faceshield/goggle components
shall be removed. Internally mounted faceshield components
shall be removed except where the internal faceshield is an
integral part of the structural integrity of the helmet. Front
holders, which could interfere with the impacting of the
helmet shell, shall be removed. Mounting holes shall remain.

8.15.3 Specimens.

8.15.3.1 Three helmet specimens shall be tested for each
condition specified.

8.15.3.2 Specimens shall bé conditioned for each environ-
mental condition specified i m '8.1.3, 8.1.4, 8.1.5, 8.1.6, and 8.1.7
prior to each impact. i

8.15.3.3 If during testing for the conditions specified in 8.1.3,
8.1.4, and 8.1.7 the helmet is returned to the conditioning envi-
ronment before the time out of that environment exceeds
4 minutes, the helmet shall be kept in the environment for a
minimum of 3 minutes before resumption of testing with that
helmet. If the time out of the environment exceeds 4 minutes,
the helmet shall be returned to the environment for a mini-
mum of 3 minutes for each minute or portion of a minute that
the helmet remained out of the environment in excess of
4 minutes or for a maximum of 24 hours, whichever is less,
before resumption of testing with that helmet.

8.15.4 Apparatus.

8.15.4.1 An aluminum ISEA size 7 headform shall be used.
The headform shall have a mass of 3.6 kg + 0.5 kg (8 Ib = 1 1b)
and shall be of the nominal dimensions of the headform in
Table 8.15.4.1 and Figure 8.15.4.1(a) " through Figure
8.15.4.1(c).

Table 8.15.4.1 Data for Contour Drawing of ISEA Headform (all dimensions in mm)

Distance Vertical Section
from
Horizontal Datum
Plane Plane 0° 15°  30° 45° 60° 75°  90° 105° 120° 135° 150° 165° 180°
0-0 99 0 0 0 0 0 0 0 0 0 0 0 0 0
1-1 95 225 225 23 25.5 26.5 28 28,5 31 33 36 39 38.7 40
2-2 90 39.5 40 40 40.5 405 405 415 435 475 50 53 53 54.5
3-3 85 53.5 54 557 515 50.5 50 51.5 535 57 60.5 64 64.5 65.5
4-4 80 62.5 63 60.9 59 57 57 575 60.5 63.5 67.3 70.7 70.7 72.2
5-5 70 72.5 74 715 682 65,5 645 65.3 68 72 75.7 79.1 80 82
6-6 60 82 82 795 75 71.0 69.4 70.1 73 775 81.7 85.1 87.5 87.9
7-7 50 87.3 87 845 79 74 715 72 75.7 809 858 894 91 92.3
8-8 40 90.2 905 875 815 75,5 730 735 769 82.7 883 913 93.56 95
99 20 94.0 94 905 835 771 737 742 718 84.3 91 95.5 97.6 98.5
Datum plane 10-10 0 96.5 965 93.0 84.6 775 735 742 79 85 925 96.5 98.8 99.9
11-11 20 96.5 965 93.0 84.6 775 735 72 70 78.5 84 90 91 95
12-12 40 965 965 930 846 7175 735 70 63.5 70 75 81 82 84
13-13 60 96.5 965 93.0 84.6 775 735 68 58 57.5 63 69 69 72
14-14 80 96.5 965 930 846 7175 735 66 54 48 53 59 60 63
15-15 100 965 965 930 84.6 775 735 64 52 48, 49 54 56 59
16-16 115.9 96.5 96.5 96.5 96.5 96.5 965 96,5 96.5 96.5 96.5 96.5 96.5 96.5
17-17 128.6 96.5 965 965 96.5 96.5 96,5 96.5 96.5 965 965 965 96.5 96.5
For SI units, 1 in, = 25.4 mm. I
Note: All dimensions +5 mm. i
|
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15°
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Datum plane 10—10
Circumference 55.88 cm (22 in.)

FIGURE 8.15.4.1(a) ISEA Size 7 Headform, Top. .
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FIGURE 8.15.4.1(b) ISEA Size 7 Headform, Side with
Modification for Steel Terminal Junction Bolt.

8.15.4.2 A steel drop mass of 3.58 kg + 0.05 kg (7.90 Ib
+ 0.10 1b) shall be used. The striking face of the drop mass shall
be a spherical segment with a radius of 50 mm + 8 mm (1% in.
+%sin.) and a chord length of at least 75 mm (3 in.).

1
|
l
|
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FIGURE 8.15.4.1(c) ISEA Size 7 Headform, Front.

8.15.4.3 An eleclromc force measurement syslem w1th the
following minimum specifications shall be used:

(1) Range — 4450 N (1000 Ibf)

(2) Peak force measurement accuracy — +2.5 percent

(3) Resolution — 22 N (5 Ibf)

(4) Load cell rigidity — 4.4 x 10° N/m (2.5 x 107 Ib[/in.)

(6) Minimum mechanical resonant [requency of the head-
form/load cell system — 5000 Hz

(6) Load cell diameter — 75 mm (3 in.)

8.15.4.4 The system frequency response shall comply with
SAE J211, Instrumentation for Impact Test, Channel Frequency
Class 1000, specifications. The minimum mechanical resonant
frequency shall be calculated from the following formula:

‘N,
[8.15.4.4]

. (Vrg/m)
2n
where:
kg = load cell rigidity [N/m (Ibf/ft)]
m = mass of the structure on top of the load cell
[kg (slugs)]

8.15.4.5 All surfaces in contact with the load cell shall have a
surface finish of at least 0.8 x 10% m (32 x 10% in.) rms. In addi-
tion, those surfaces in.contact with the load cell shall be flat to
within 12.7 x 10 m (500 x 1075 in.).

8.15.4.6 The load cell shall have a backup mass of at least
540 kg (1200 1b). The load cell assembly shall be rigidly moun-
ted between the headform structure and a steel plate at least
305 mm (1 f{t) square and 25 mm (1 in.) thick. The backup
mass shall be concrete or a rigid material of equal or greater
density at least 0.185 m? (2 i%).

8.15.4.7 The surface of the steel plate, in the area of the load

cell assembly mounting, shall be flat within #0.15 mm

(x0.005 in.) and within 1 degree of level. The steel plate shall
l

1

] . - .
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be rigidly attached to, and in intimate contact with, the backup
mass.

8.15.4.8 The vertical centerline of the drop mass, the head-
form, and the load cell shall all be colinear within 3 mm
(% in.). The sensitive axis of the load cell shall be aligned
within 1 degree of vertical. The guide or guides shall be verti-
cal, and in the case of a double guide system, parallel to within
6.4 mm per 3 m (% in. per 10 ft) of length.

8.15.4.9* The instrumentation shall be calibrated. The equip-
ment shall be checked for repeatability before and after each
test series by impacting a standardized elastomeric shock pad.
A minimum of three such impacts shall be recorded before and
after testing. If the posi-test average readings of the three
impacts differ from the pre-test average by more than
5 percent, the entire test series shall be discarded.

8.15.4.10 The test system shall be analyzed dynamically to
ensure that any mechanical resonance associated with trans-
ducer mountings do not distort the output data.

8.15.4.11 Prior to testing, the instrumentation shall be allowed
to warm up until stability is achieved.

8.15.4.12 Throughout calibration, verification, and testing,
the ambient temperature shall be 20°C to 28°C (68°F to 82°F),
and the relative humidity shall be 30 percent to 70 percent.

8.15.5 Procedure.

8.15.5.1 Specimen helmets shall be positioned according to
the HP1 as described in 8.1.13 on a headform. Where the
crown clearance of the helmet is adjustable, the helmet shall be
mounted with the least amount of clearance. Where the inter-
nal faceshield is an integral part of the structural integrity of
the helmet, the faceshield shall be deployed as [ar as possible
without interfering with the test equipment. Specimens shall be
subjected to the environmental conditions specified in 8.1.3,
8.1.4, 8.1.5, 8.1.6, and 8.1.7 prior to each impact and within the
specified time afier being removed from conditioning.

8.15.5.2 The impactor shall be dropped from a height that
yields an impact velocity within 2 percent of 5.47 m/sec
(17.9 fi/sec). A means of verifying the impact velocity 1o within
2 percent for each impact shall be incorporated.

8.15.6 Report.

8.15.6.1 The results of each system verification shall be made
part of the test results for specimens being tested.

8.15.6.2 The peak force and impact velocity shall be recorded
and reported for each test

8.15.7 Interpretation.

8.15.7.1 Pass or fail performance shall be determined for each
specimen.

8.15.7.2 One or more helmet specimens failing this test shall
constitute failing performance.

8.16 Impact Resistance Test (Acceleration).

8.16.1 Application. This test shall be applied 10 complete
helmets.

8.16.2 Samples. Samples for conditioning shall be complete
helmets. Externally mounted faceshield/goggle components
shall be removed. Internally mounted faceshield/goggle

Shaded text = Revisions.
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components shall be removed except where the internal face-
shield is an integral part of the structural integrity of the
helmet. Front holders, which could interfere with the impact-
ing of the helmet shell, shall be removed. Mounting holes shall
remain. I-

8.16.3 Specimens. }I

8.16.3.1 Three helmet spec1mens shall be tested for each
condition specified. L

8.16.3.2 Specimens shall bé conditioned for each environ-
mental condition specified in 8.1.3, 8.1.4, 8.1.6, and 8.1.7 prior
to each impact.

8.16.3.3 When testing helmets following the conditioning
environments specified in 8.1.3, 8.1.4, and 8.1.7, and the
helmet is returned to the conditioning environment before the
time the helmet is out of that conditioning environment
exceeds 4 minutes, the helmet shall be kept in the condition-
ing environment for a minimum of 3 minutes before resump-
tion of testing with that helmet. When the time the helmet is
out of the conditioning environment exceeds 4 minutes, before
resumption of testing with that helmet, the helmet shall be
returned to the conditioning environment for a minimum of
3 minutes for each minute, or portion of a minute, that the
helmet remained out of the conditioning environment in
excess of 4 minutes, or for a maximum of 24 hours, whichever
is less.

8.16.4 Apparatus.

8.16.4.1 An ISO size ] headform conforming to the nominal
dimensions in Figure 8.16.4.1 shall be used. The ISO size J test
headform shall exhibit no resonant frequencies below 3000 Hz,
and it shall be made of any low-resonance alloy, such as magne-
sium K-1A.

8.16.4.2 A drop assembly shall be used. The drop assembly
shall consist of the test headform, the accelerometer, and the

Reference plane A /
T Basic plane—/

—

Headform Size (mm) | X (mm) Y (mm)
A 500 24 90
B 540 26 96
J 570 1 27.5 102.5
M 600 .29 107
6] 620 30 110

|

i
Location of Reference Plane.
|

For U.S. units, 1 mm = 0.0394 in.

N = New material. 2018 Edition
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moving portion of the headlorm guidance assembly. The drop

assembly shall have a total mass of 5.17 kg + 0.18 kg (11.4 1b

li 0.41b).

8.16.4.3 The guidance assembly shall comprise not more than
20 percent of the total mass of the drop assembly.

8.164.4 The center of mass of the drop assembly shall lie
within a cone of 10 degrees included angle about the vertical,
with the apex at the point of the targeted impact over the
center of the test anvil.

8.16.4.5 A steel test anvil shall be used and shall have a
smooth, flat striking surface 125 mm # 15 mm (5 in. * % in.)
in diameter. The anvil shall be mounted securely on a steel
plate at least 305 mm (1 ft) square and 25 mm (1 in.) thick.
The steel plate shall be rigidly attached to and in intimate
contact with a backup mass of at least 540 kg (1200 Ib). The
backup mass shall be ol concrete or a rigid material of equal or
greater density at least 0.185 m? (2 fi?).

8.16.4.6 An electronic acceleration measurement system with
the [ollowing minimum specifications shall be used:

(1) Range — 500 Gn
(2) Peak acceleration measurement — 2.5 percent accuracy
(3) Resonant frequency — 5000 Hz
. (4) Accelerometer shock limit — 2000 Gn
(5) Resolution — 5 Gn

8.16.4.7 The system frequency response shall comply with
SAE J211, Instrumentation for Impact Test, Channel Frequency
Class 1000, specifications. The time duration of acceleration
levels shall be measured o within +0.2 millisecond.

8.16.4.8* The instrumentation shall be calibrated. The equip-
ment shall be checked for repeatability before and after each
test series by impacting a standardized elastomeric shock pad.
A minimum of three such impacts shall be recorded before and
after testing. If the post-test average readings of the three
impacts differ from the pre-test average by more than
5 percent, the entire test series shall be discarded.

8.16.4.9 For calibration, the center of the reference anvil shall
be aligned within 3 mm (}4 in.) of the impact point on the
headform. The sensitive axis of the accelerometer shall be
aligned within 1 degree of vertical and shall be colinear within
3 mm (% in.), with the center of the reference anvil and the
impact point on the headform. The guide or guides shall be
vertical and, in the case of a double guide system, parallel o
within 6 mm per 3 m (% in. per 10 ft) of length.

8.16.4.10 The test system shall be analyzed dynamically to
ensure that any mechanical resonance does not distort the
output data.

8.16.4.11 Prior to testing, the instrumentation shall be allowed
to warm up until stability is achieved.

8.16.4.12 Throughout calibration, verification, and testing,
the ambient temperature shall be 20°C to 28°C (68°F to 82°F),
and the relative humidity shall be 30 percent to 70 percent.

8' 16.5 Procedure.

8 16.5.1 A conditioned specimen shall be positioned accord-
mg to the HPI as described in 8.1.13 on a headform and shall
bF secured to e drop assembly by its retention system so as to
maintain this position during the test. Where the crown clear-

ahce of the helmet is adjustable, the helmet shall be mounted

2018 Edition
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with the least amount of clearance. No part of the helmet shell
shall be cut away to accommodate the test system, and no part
of the test system other than the anvil shall contact the helmet
shell either as mounted or during an impact test. Where the
internal faceshield is an integral part of the structural integrity
of the helmet, the faceshield shall be deployed as far as possi-
ble without interfering with the test equipment.

8.16.5.2 The drop assembly with a helmet attached shall be
dropped from a height that yields an impact velocity within
2 percent of 6.0 m/sec (19.7 ft/sec). A means of verifying the
impact velocity within 2 percent for each impact shall be incor-

- porated in the test system. The acceleration time duration

values, peak acceleration, and impact velocity shall be recorded
for each test. Each helmet shall be environmentally condi-
toned prior to each impact in each of the five impact areas
specified in Figure 8.1.6.1. Test series number 1 shall require
helmet specimens 5, 6, 8, and 10 to be impacted at the top,
front, rear, and side impact areas. Helmet [ront, rear, and side
targeted impact areas shall be at a distance of 63 mm,
+18/50 mm (2% in., +0. 5/. 0 in.), above the test line as shown
in Figure 8.1.6.1. The headform with mounted helmet shall be
rotated such that the targeted helmet impact area is over the
center of the anvil.

8.16.5.3 The impact areas shall be as specified’ in Figure
8.1.6.1. The top, front, left, right, and rear of the helmet shall
be tested in this order. Each helmet test specimen shall be
impacted in all five test areas. All five impacts shall occur on
the same helmet.

8.16.5.3.1 Reattachment of components is allowed between
impacts, but no broken components shall be replaced. The
helmet test specimen shall continue to be tested as long as the
specimen can be held on the test headform using existing
components as originally received.

8.16.5.4 The top impact area shall consist of a 30 mm (1.2 in.)
radius measured [rom a point located on the headlorm at the
junction of the coronal plane and midsagittal plane.

8.16.5.5 The [ront impact test area shall consist of an area
defined as extending forward on the headform [rom the front
vertical transverse plane to the test line.

8.16.5.6 The rear impact test area shall consist of an area
defined as extending backward on the headform from the rear
vertical transverse plane extending down to the test line.

8.16.5.7 The side test areas shall consist of the areas between
the top test area and Lest line exlending from the rear vertical
transverse plane and the [ront vertical transverse plane.

8.16.5.8 Each conditioned specimen in a series shall be impac-
ted one on the top, front, left, right, and rear test areas of the
helmets as defined in Figure 8.1.6.1. Helmets shall be tested in
this order. At least one impact shall occur in each test area.

8.16.5.9* The inital point of contact of the helmet with the
anvil shall not occur on the brim of the helmet.

8.16.6 Report.

8.16.6.1 The results of each system verification shall be made
part of the test results for the specimens being tested.

8.16.6.2 The maximum acceleration, duration of acceleration
above 200 Gn, and duration of acceleration above 150 Gn shall
be recorded for each test. :

N = New material.
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8.16.7 Interpretation.

8.16.7.1 Pass or fail performance shall be determined for each
specimen. If the helmet test specimen cannot be held on the
test headform and impacted in all five locations, then this shall
be considered failing performance.

8.16.7.2 One or more helmet specimens failing this test shall
constitute failing performance.

8.17 Faceshield/Goggle Component Lens Impact Resistance
Test.

8.17.1 Application. This test shall apply to complete helmets.

8.17.2 Samples. Samples for conditioning shall be complete
helmets with faceshield component or goggle component
Goggle samples shall be permitied to be complete goggle
components not attached to the helmeL.

8.17.3 Specimens.

8.17.3.1 Where the manufacturer produces helmets with face-
shield components, a minimum of three complete faceshield
components shall be tested for each of the conditions specified
in 8.17.3.3.

8.17.3.2 Where the manufacturer produces helmets with
goggle components, a minimum of three complete goggle
components shall be tested for each of the conditions specified
in 8.17.3.3.

8.17.3.3 Samples shall be conditioned for each of the environ-

mental conditions speciﬁed in 8.1.3, 8.1.4, 8.1.5, and 8.1.7.
8.17.3.4 When testing for the conditions specified in 8.1.3,

8.1.4, and 8.1.7 and when ‘the faceshield/goggle component is
returned to the conditioning environment before the time out
of that conditioning environment exceeds 4 minutes, the face-
shield/goggle shall be kept in the conditioning environment
for a minimum of 3 minutes before resumption of testing with
that helmet. When the time out of the conditioning environ-
ment exceeds 4 minutes, the faceshield/goggle shall be
returned to the conditioning environment for a minimum of
3 minutes for each minute or portion of a minute that the face-
shield/goggle remained out of the conditioning environment
in excess of 4 minutes or for a maximum of 24 hours, which-
ever is less.

8.17.4 Test One, High Mass Impact.
8.17.4.1 Apparatus.

8.17.4.1.1 A facial feature headform as defined in 3.3.43 shall
be used to hold the protective device. It shall be rigidly moun-
ted in the horizontal position, face up, on a base that has a
mass of 30 kg (66 lb) or greater. The static stiffness of the head-
form shall be such that, when a vertical downward force of
20 kg (44 1b) is applied to the forehead of the headform, the
back of the headform shall not deflect more than 2 mm
(M6 in.).

8.17.4.1.2 The missile shall have a 30 degree conical tip with a
1 mm (Y%; in.) radius, shall weigh 500 g (17.6 oz), and shall
have a diameter of 256 mm (1 in.). The missile shall be held in
position over the headform, tip down, at the designated test
height. The missile shall have a heat-treated steel tip.

8.17.4.1.3% The missile shall be dropped through a loose-
fitting guide tube having a smooth internal diameter.

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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8.17.4.2 Procedure.

8.17.4.2.1 Only one faceshield/goggle component shall be

tested at a time.
1

8.17.4.2.2 The helmet wid'!) faceshield/goggle component
deployed shall be positioned according to the HPI as described
in 8.1.13 on a headform. Where the crown clearance of the
helmet is adjustable, the helmet shall be mounted with the
most amount of clearance. Goggles shall be permitted (o be
placed directly on the headform without being attached to the
helmet. The alignment shall be such that with the faceshield/
goggle component deployed, when the missile is dropped, it
points in line with one of the eyes of the headform.

8.17.4.2.3 The missile shall be dropped from a height of
1300 mm (51% in.). At least four specimens shall be tested.

8.17.4.3 Report. The pass or fail result for each device shall
be recorded and reported.

8.17.5 Test Two, High Velocity Impact.
8.17.5.1 Apparatus.

8.17.5.1.1* The test apparatus shall consist of a device capable
of propelling a steel ball reproducible at the velocity designa-
ted at 76 m/sec (250 fi/sec). The device shall show a sample
standard deviation of not greater than 2 percent of 76 m/sec
(250 fi/sec) based on a test series of 30 shots. The velocity of
the steel ball shall be determined at a distance not greater than
250 mm (10 in.) from point of impact. The projectiles used in
this test shall be 6 mm (% in.) diameter sieel balls weighing
approximately 1.06 g (0.04 oz). These balls are damaged
during impact and shall be changed frequently to avoid
impacts at unexpected locations and large variations in velocity.

8.17.5.1.2 A facial feature headform as defined in 3.3.43 shall
be used for mounting the helmet with faceshield/goggle
component. The headform shall be capable of being rotated
on a vertical axis through each corneal vertex in 15 degree
increments, from a first position 15 degrees o the nasal side of
straight-ahead viewing out to 90 degrees temporally, given that
the headform is vertical such that the two eyes lie in a horizon-
tal reference plane. The headform shall be capable of being
raised 10 mm (0.394 in.) and lowered 10 mm (0.394 in.) with
respect lo the horizontal plane to carry out testing at the
90 degree angular position.

8.17.5.2 Procedure.

8.17.5.2.1 Only one faceshield/goggle component shall be
tested at a time.

8.17.5.2.2 The helmet with faceshield/goggle component
deployed shall be mounted to a facial feature headform as
defined in 3.3.43 in .accordance with the HPI as described in
8.1.13. Where the crown clearance of the helmet is adjustable,
the helmet shall be mounted with the most amount of clear-
ance. Goggles shall be permitted to be placed directly on the
headform without being attached to the helmet.

8.17.5.2.3 The headform shall be adjusted so that the path of
the projectile passes through the center of the left eye. It shall
be then rotated to the first test position, which shall be
15 degrees (o the nasal side. The faceshield/goggle component
shall then be impacted at the test velocity at 0 degrees,
45 degrees, and 90 degrees. The impacts at the 45 degree and
90 degree positions shall be at either 10 mm (! in.) above or
I

|
)
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10 mm (% in.) below the plane of the eyes. A single specimen
or multiple specimens shall be permitted to be used for the
lmpact testing. At least one impact shall be conducted on each
specimen utilized.

8.17.5.2.4 The headform shall be adjusted so that the path of
the projectile passes through the center of the right eye. It shall
be then rotated to the first test position, which shall be
15 degrees to the nasal side. The faceshield/goggle component
shall then be impacted at the test velocity at 0 degrees, at 45
degrees, and at 90 degrees. The impacts at the 45 degree and
90 degree positions shall be at either 10 mm (% in.) above or
10 mm (% in.) below the plane of the eyes. A single specimen
or multiple specimens shall be permitted 1o be used for the
impact testing. At least one impact shall be conducted on each
specimen utilized. )

8.17.6 Report. The pass or fail performance for each helmet
shall be recorded and reported.

8.17.7 Interpretation. One or more helmet specimens [ailing
this test shall constitute [ailing performance.

8.18 Impact and Compression Tests. (Reserved)
8.19 Phyﬁical Penetration Resistance Test.

8.19.1 Application. This test method shall apply Lo protective
helmets.

8.19.2 Samples. Samples for conditioning shall be complete
helmets. Externally mounted [aceshield/goggle components
shall be removed. Internally mounted [aceshield/goggle
components shall be removed except where the internal face-
shield is an integral part of the structural integrity of the
helmet. Front holders, which could interfere with the impact-
ing of the helmet shell, shall be removed. Mounting holes shall
remain.

8.19.3 Specimens.

8.19.3.1 Three helmet specimens shall be tested for each
condition as specified.

8.19.3.2 Specimens shall be conditioned for each environ-
mental condition specified in 8.1.3, 8.1.4, 8.1.5, 8.1.6, and 8.1.7
prior to each physical penetration.

8.19.3.3 When testing helmets [ollowing the conditioning
environments specified in 8.1.3, 8.1.4, and 8.1.7, and the
helmet is returned to the conditioning environment belore the
time the helmet is out of that conditioning environment
exceeds 4 minutes, the helmet shall be kept in the condition-
ing environment-for a minimum of 3 minutes beflore resump-
tion of testing with that helmet. When the time the helmet is
out of the conditioning environment exceeds 4 minutes, before
resumption of testing with that helmet, the helmet shall be
returned to the conditioning environment for a minimum of
3 minutes for each minute, or portion of a minute, that the
helmet remained out of the environment in excess of
4| minutes, or for a maximum of 24 hours, whichever is less.

8.19.4 Apparatus.

81.19.4.1 The ISO size ] headform shall conform to the nomi-
nlal dimensions in Figure 8.16.4.1. Above the test line, it shall
have an electrically conductive surface that is electrically

annecLed to the contact indicator.

2018 Edition
]
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8.19.4.2 The penetration striker shall have a mass of 1 kg,
+0.02/50.0 kg (2.2 Ib, +0. 01/F0.0 Ib). The point of the striker
shall be a cone with an mcluded angle of 60 degrees
+ 0.5 degree, a height of 38 mm i"(l% in.), and a tip radius of
0.5 mm = 0.1 mm (0.020 in. = 0. 004 in.). The hardness of the
striking tp shall be Rockwell Scale C-60, minimum. The pene-
tration striker shall be electrlcalll‘y connected to the contact

indicator.
1

8.19.4.3 The contact indicator shall indicate when electrical
contact has been made between the penetration striker and the
conductive surface of the test headform. The contact indicator
shall have a response time of less than 0.5 second.

8.19.4.4 The test shall be conducted at an ambient tempera-
ture of 20°C to 28°C (68°F to 82°F), and the relative humidity
shall be 30 percent to 70 percent.

8.19.5 Procedure.

8.19.5.1 The environmentally conditioned helmet shall be
positioned according to the HP], as described in 8.1.13, on the
test headform and secured by the helmel retention system or
by other means that will not interfere with the test. Where the
crown clearance of the helmet is adjustable, the helmet shall be
mounted with the least amount of clearance. The helmet shall
be positioned so that the penetration striker shall impact
perpendicular to the helmet anywhere above the test line.
Where the internal faceshield is an integral part ol the struc-
tural integrity of the helmet, the faceshield shall be deployed as
far as possible without interfering with the test equipment. The
impact site shall be at least 75 mm (3 in.) from the center of a
previous penetration or impact site.

8.19.5.2 The drop height of the penetration striker shall be
adjusted so that the velocity at impact is at 7 m/sec + 0.1 m/sec
(23 ft/sec = 0.5 ft/sec). A total of two penetration tests for each
of the five environmental conditions specified in 8.1.3, 8.1.4,
8.1.5, 8.1.6, and 8.1.7 shall be conducted in such a manner that
at least one penetration test shall be performed in each of the
test areas defined in Figure 8.1.6.1. The helmet shall be envi-
ronmentally conditioned prior to each penetration test. A mini-
mum of two penetration test blows shall be applied at different
test areas on each helmet.

8.19.6 Report. The pass or [ail result for each helmet shall be
recorded and reported.

8.19.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

8.20 Puncture Resistance Test.

8.20.1 Application. This test method shall apply to protective
gloves and [ootwear uppers.

8.20.2 Samples. Samples [or conditioning shall be complete
gloves, glove composite poucles, or footwear upper sections.

8.20.3 Specimens.

8.20.3.1 A minimum ol three specimens measuring at least
150 mm (6 in.) square shall be tested.

8.20.3.2 Specimens shall be tested after conditioning as speci-
fied in 8.1.3. '

8.20.4 Procedure. Specimens shall be tested in accordance
with ASTM F1342/F1342M, Slandlard Test Method for Prolective
Clothing Material Resistance lo Puncture, Test Method A.

1
]
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8.20.5 Report.

8.20.5.1 The puncture force in N (1bf) shall be recorded and
reported for each puncture on each specimen.

8.20.5.2 The average puncture force in N (Ibf) shall be recor-
ded and reported for all specimens tested.

8.20.6 Interpretation. The average puncture force shall be
used to determine pass or fail performance.

8.20.7 Specific Requirements for Testing Gloves.

8.20.7.1 Specimens shall be representative of each glove body
composite construction. All variations in composite construc-
tion and the order of layering of composite materials shall
constitute a new composite and shall be tested separately.
Where a composite is identical to another composite except for
additional reinforcement layer(s), the composite with no rein-
forcement layers shall be representative of the composite with
reinforcement layer(s). Specimens shall not include seams
except in the following cases:

(1) Ridged areas or similar where stitching is used to create
specific performance characteristics rather than for glove
assembly

(2) When there are size constraints of a material, making it
necessary to allow stitching in order to create the sample
size required

8.20.7.1.1 Stitching shall be of the same type as is used in the
actual glove construction.

8.20.7.2 For glove body composites, samples for conditioning
shall be in the form of a pouch as described in 8.1.14.

8.20.7.3 Glove spec1mens shall also be tested after wet condi-
tioning as specified in 8.1. 8, representing a second separate
test.

8.20.7.4 Testing shall be performed as specified in 8.20.2
through 8.20.6.

8.20.8 Specific Requirements for Testing Footwear Uppers.

8.20.8.1 Specimens shall consist of each composite of the foot-
wear upper used in the actual footwear construction, including
the tongue but excluding the gusset, with the layers arranged
in proper order. Where a composite is identical to another
composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be tested.

8.20.8.2 Testing shall be performed as specified in 8.20.2
through 8.20.6.

8.21 Cut Resistance Test.
8.21.1 Application.

8.21.1.1 This test method shall apply to glove body, glove
interface component, and footwear upper materials.

8.21.1.2 Modifications to this test method for evaluation of
glove body composites shall be as specified in 8.21.7.

8.21.1.3 Modifications to this test method for evaluation of
glove interface components other than wristlets shall be as
specified in 8.21.9.

8.21.1.4 Modifications to this test method for evaluation of
wristlet glove interface components shall be as specified in
8.21.10.

Shaded text = Revisions.
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8.21.1.5 Modifications to this test method for evaluation of
footwear upper materials shall be as specified in 8.21.8.

8.21.2 Samples.

8.21.2.1 Glove body and glove interface component other

than wristlet material samples" shall be conditioned as spec1ﬁed

n81.12. I

8.21.2.2 Glove wristlet mLerface components shall be condi-

tioned as specified in 8. 191

8.21.2.3 Footwear upper material samples shall be condi-
lioned as specified in 8.1.3.

8.21.3 Specimens. A minimum of three specimens, consisting
of all layers, shall be tested.

‘A 8.21.4 Procedure. Specimens shall be evaluated in accord-

ance with ASTM l'"l '790, Test Methods for Measuring Cul Resistance
of Malterials Used in Proleclive Clothmg, with the modification that
specimens shall be tested to a specific load with the measure-

ment of cut distance.
8.21.5 Report.

8.21.5.1 The distance of blade travel shall be recorded and
reported to the nearest 1 mm (%, in.) for each sample speci-
men,

8.21.5.2 The average distance of blade travel in mm (in.) shall
be recorded and reported for all specimens tested.

8.21.6 Interpretation. The average blade travel distance shall
be used to determine pass or fail performance.

8.21.7 Specific Requirements for Testing Glove Body Compo-
sites.

8.21.7.1 Samples for condmomng shall be glove body compo-
site pouches as specified in 8.21.7.3.

8.21.7.2 Specimens shall be representative of each glove body
composite construction. All variations in composite construc-
tion and the order of layering of composite materials shall
constitute a new composite and shall be tested separately.
Where a composite is identical to another composite except for
additional reinforcement layer(s), the composite with no rein-
forcement layers shall be representative of the composite with
reinforcement layer(s). Stitching shall be of the same type as is
used in the actual glove construction.

8.21.7.3 For glove body composites, samples for conditioning
shall be in the form of a pouch as described in 8.1.14.

8.21.7.4 After conditioning, the pouch and necessary stitching
shall be cut to form 50 mm x 100 mm (2 in. x 4 in.) specimens
for testing.

8.21.7.5 The swatch shall be permitted to be left stitched,
restitched, or otherwise held together at the ends of the swatch
for placement on the test apparatus. No sLiLching or binding
mechanism shall be used in Lhe test area except in the follow-
ing cases:

(1) Ridged areas or similar where stitching is used to create
specific performance characteusues rather than for glove
assembly

(2) When there are size conslramls of a material making it
necessary Lo allow smchmg in order to create the sample
size required |

|
|
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8.21.7.5.1 Stitching shall be of the same type as is used in the
actual glove construction.

8.21.7.6 Cut resistance testing shall be performed under a
load of 300 g.

8.21.8 Specific Requirements for Testing Footwear Upper
Materials.

8.21.8.1 Samples for conditioning shall be footwear uppers.

8.21.8.2 Specimens shall consist of each composite of foot- .

wear upper used in the actual footwear construction, including
the tongue but excluding the gusset, with the layers arranged
in proper order. Where a composite is identical to another
composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be tested.

8.21.8.3 Cut resistance testing shall be performed under a
load of 800 g.

8.21.9 Specific Requirements for Testing Glove Interface
Components Other Than Wristlet Composites.

8.21.9.1 Samples for conditioning shall be glove interface
component composite swatches as specified in 8.21.9.3.

8.21.9.2 Specimens shall be representative of each glove inter-
face composite construction. All variations in composite
construction and the order of layering of composite materials
shall constitute a new composite and shall be tested separately.
Where a composite is identical Lo another composite except for
additional reinforcement layer(s), the composite with no rein-
forcement layers shall be representative of the composite with
reinforcement layer(s). Stitching shall be of the same type as is
used in the actual glove construction.

8.21.9.3 For glove interface component composites, samples
for conditioning shall be in the form of a pouch as described in
8.1.14.

8.21.9.4 Afier conditioning, the stitching shall be cut to form
50 mm x 100 mm (2 in. x 4 in.) specimens for testing.

8.21.9.5 The swatch shall be permitted to be left stitched,
restitched, or otherwise held together at the ends of the swatch
for placement on the test apparatus.

8.21.9.6 No stitching or binding mechanism shall be used in
the test area except in the following cases:

(1) Ridged areas or similar where stitching is used to create
specific performance characteristics rather than for glove
assembly

(2) When there are size constraints of a material making it
necessary to allow stitching in order to create the sample
size required.

8.21.9.6.1 Siitching shall be of the same type as is used in the
actual glove construction.

8.21.9.7 Cut resistance testing shall be performed under a
l‘oad of 300 g.

8.21.10 Specific Requirements for Testing Wristlet Glove Inter-
face Components.

l
8.21.10.1 Samples for conditioning shall be wristlet glove

interface component composite swatches as specified in

8|.21.10.3.

|
i
|
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8.21.10.2 Specimens shall be representative of the wristlet
glove interface component composite consiruction.

8.21.10.3 For wristet glove interface component composites,
samples for conditioning shall include wriset material.

8.21.10.4 After conditioning, the material shall be cut to form
50 mm x 100 mm (2 in. x 4 in. )|spec1mens for testing. Speci-
mens shall not include seams'where multiple layers are
involved. !

8.21.10.5 The swatch shall be permlLLed to stitched, or other-
wise held together at the ends of'the swatch for placement on
the test apparatus.

8.21.10.6 No stitching or binding mechanism shall be used in
the test area.

8.21.10.7 Cut resistance testing shall be performed under a
load of 300 g.

8.22 Faceshield/Goggle Component Lens Scratch Resistance
Test.

8.22.1 Application.

‘N 8.22.1.1 This test method shall apply to faceshleld/goggle

component lenses.

iN 8.22.1.2 Modifications to this test method for testing proxim-

ity fire fighting helmet faceshield component lenses shall be as
specified in 8.22.8.

8.22.2 Samples.

8.22.2.1 Samples for conditioning shall be faceshield/goggle
component lenses.

8.22.2.2 Samples shall be conditioned as specified in 8.1.3.
8.22.3 Specimens.

8.22.3.1 A minimum of four faceshield/goggle component
lenses shall be selected.

8.22.3.2 Seven specimens shall be chosen from a minimum of
four lenses. Four specimens shall be taken from the left viewing
area and three specimens shall be taken from the right viewing
arca. One of the four specimens taken from the left viewing
area shall be the setup sample.

8.22.3.3 The left viewing area test specimens shall include all
of the following criteria:

(1) The specimen shall be a square measuring 50 mm x
50 mm (2 in. x 2 in.).

(2) Two edges of the square section shall be parallel within
+2 degrees of the axis of the cylinder or cone in the
center of the specimen.

(83) The specimen shall be taken from the left side of the
faceshield/goggle component lens and shall, as a mini-
mum, contain that portion of the lens that is directly in
[ront of the pupil of the left eye as defined by positioning
the helmet with a faceshield/goggle component
deployed according to the HP! as described in 8.1.13 on a
facial feawure headform asi defined in 3.3.43. Goggle
samples shall be permitted 10 be complete goggle compos-

_ nents.not attached to th.eﬂhelmet
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8.22.3.4 The right viewing area test specimens shall include all
of the following criteria:

(1) The specimen shall be a square measuring 50 mm x
50 mm (2 in. x 2 in.).

(2) Two edges of the square section shall be parallel within
+2 degrees of the axis of the cylinder or cone in the
center of the specimen.

(3) The specimen shall be taken from the right side of the

faceshield/goggle component-lens and shall, as a mini-
mum, contain that portion of the lens that is directly in
front of the pupil of the right eye as defined by position-
ing the helmet with a faceshield/goggle component
deployed according to the HPI as described in 8.1.13 on a

facial feiiture headform as defined in 3.3. _4_?“ Goggle

samples shall beEpermltted_to be complete goggle compo-
nents not attached to Lhe ‘helmet:

8.22.3.5 Each of the specimens shall be cleaned in the follow-
ing manner:

(1) The specimen shall be rinsed with clean tap water.

(2) The specimen shall be washed with a solution of
nonionic, low-phosphate detergent and water using a
clean, soft gauze pad.

(3) The specimen shall be rinsed with clean tap water.

(4) The specimen shall be blown dry with filtered
compressed air or nitrogen.

8.22.4 Apparatus.

A 8.22.4.1 The faceshield/goggle component lens scratch test

apparatus shall be constructed in accordance with Figure
8.22.4.1. i

I
8.22.4.2 The specimen holder shall be configured with a flat
surface under the lens or w1lh an inner radius support.

8.22.4.3 The pad holder shall consist of a cylinder 10 mm
(3% in.) high and 25 mm (1 in.) in diameter with a radius of
curvature equal to the radius of curvature of the outside of the
lens in the viewing area +0.25 diopter. This cylinder shall be
rigidly affixed to the stroking arm by a No. 10-32 UNF threaded
rod.

8.22.4.4 The pad shall be a Blue Streak M306M or equivalent
wool felt polishing pad 30 mm (1%, in.) in diameter.

8.22.4.5 The abrasive disc shall be made from 3M
Part No. 7415, Wood Finishing Pad or equivalent. A disc 25 mm
(1 in.) in diameter shall be cut from the abrasive sheet.

8.22.5 Procedure.

‘A 8.22.5.1 The haze of the specimen shall be measured using a

haze meter in accordance with ASTM 12}0_(23 Standard Test

Method for Haze and Luminous Transmillance of Transparen! Plas-
tics, and shall be recorded as [ollows:

(1) The haze shall be measured in the center of the sample
+1.6 mm (+%¢in.).

Notes

Unless otherwise specified:
1. All dimensions are in inches.
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FIGURE 8.22.4.1 Continued

(2) The specimen shall be repositioned to achieve the maxi- ‘A
mum haze value within the area specified in 8.22.5. l(l)

(3) The haze meter shall have a specified aperture of
22.3 mm (0.88 in.).

(4) The haze meter shall have a visual display showing
0.1 percent resolution.

(5) The haze meter shall be calibrated before and after each
day's use [ollowing the procedures outlined in ASTM
D1003 Standard Test Method for Haze and Luminous Trans-
‘millance of Transparent Plastics.

8.22.5.2 The setup sample shall be placed cover side up in the
test apparatus specimen holder.

8.22.5.3 The pad holder, pad, and abrasive disc shall be instal-
led on the stroking arm. The stroking arm shall be leveled 1o
+3 degrees by adjusting the threaded pin. The pin shall be
secured to prevent rotation of the pad holder. The axis of
curvature of the pad holder shall be coincident with the axis of
curvature of the lens.

8.22.5.4 The stroking arm shall be counterbalanced with the
pad holder, pad, and abrasive disc in place.

8‘.22.5.5 The setup sample shall be replaced with one of the
six specimens to be tested.

8.22.5.6 A test welght of 1 kg +8 g (2.2 1b x 0.2 oz), shall be
installed on the pin above the test specimen.

|

\ 8.22.5.7 The test shall be run for 200 cycles = 1 cycle. One

cycle shall consist of a complete revolution of the eccentric
wheel.

8.22.5.8 The length of stroke shall be 14 mm (*%. in.);
producing a pattern 38 mm (1) in.) long. The frequency of
the stroke shall be 60 cycles/min + 1 cycle/min. The center of
the stroke shall be within 1.6 mm (Y4, in.) of the center of the
sample.

8.22.5.9 The specimen shall be removed and cleaned follow-
ing the procedure specified in 8.22.3.5. The abrasive disc shall
be discarded.

8.22.5.10 The testing steps specified in 8.22.5 shall be repea-
ted five additional times with a new specimen and abrasive disc.

8.22.6 Report.

8.22.6.1 After each ol the six specimens have been tested and
cleaned, the haze of the specimen shall be measured [ollowing
the procedure specified in 8.22,5.1, recorded, and reported.

8.22.6.2 The delta haze shall be calculated by subtracting the
initial haze measurement from the final haze measurement.
8.22.7 Interpretation. '

8.22.7.1 The six delta haze values shall be averaged.

i
8.22.7.2 The resultant value shallli be compared to the value
specified in 7.5.3 to determine passjor fail performance.

|
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'N. 8.22.8 Specific Requirements for Testing Proximity Fire Fight-
ing Helmet Faceshield Component Lenses. The abrasive disc
pad shall be made from 3M Part #7445 Hand Pad or equiva-
lent.

8.23 Abrasion Resistance Test.

8.23.1 Application. This test method shall apply to protective
footwear soles with heels.

8.23.2 Samples.

8.23.2.1 Samples for conditioning shall be uniform cylinders

of footwear Sole and heel materials as specified in ISO 4649,

Rubber, vulcanized or thermoplastic — Delermination_of abrasion
resistance using a rolating ylindrical drum devics.

8.23.2.2 Samples shall be conditioned as specified in 8.1.3.

8.23.3 Specimens. A minimum of three specimens of the foot-
wear soles and heel materials shall be tested.

8.23.4 Procedure. Abrasion resistance tests shall be
performed in accordance with ISO 4649, Rubber, vulcanized or
thermoplastic — Delerminalion of abrasion. resislance using a rolating
cylindrical drum device, Method A, with a vertical force of 10 N
over an abrasion distance of 40 m.

8.23.5 Report. The relative volume loss of each specimen
shall be recorded and reported.

8.23.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

8.24 Cleaning Shrinkage Resistance Test.
8.24.1 Application.

8.24.1.1 This test method shall apply to the protective
garment outer shell, moisture barrier, thermal barrier, winter
liner, wristlet, bootie material where present, and protective
hoods.

8.24.1.2 Modifications to this test method for testing woven
textile materials shall be as specified in 8.24.7.

8.24.1.3 Modifications to this test method for testing knit and
stretch woven materials shall be as specified in 8.24.8.

8.24.1.4 Modifications to this test method for testing hoods
shall be as specified in 8.24.9.

8.24.2 Samples. Samples shall be conditioned as specified in
8.1.3.

8.24.3 Specimens. Cleaning shrinkage resistance testing shall
be conducted on three specimens of each material, and each
separable layer of a composite material shall be tested sepa-
rately.

8.24.4 Procedure.

8.24.4.1 Specimens shall be tested using five cycles of Machine
Cycle 1, Wash Temperature V, and Drying Procedure Ai of
AATCC 135, Dimensional Changes in Automatic Home Laundering
of Woven and Knit Fabrics.

8.24.4.2 A1.8kg+0.1kg (4.01b = 0.2 1b), load shall be used.
A laundry bag shall not be used.

| N 8.24.4.3 Laundry water hardness shall not exceed 25 ppm.

Shaded text = Revisions. A = Text deletions and figure/table revisions. = Section deletions. ‘N = New matefial.

8.24.4.4 Specimen marking and measurements shall be
conducted in accordance with the procedure specified. in
AATCC 135, Dimensional Changes in Automatic Home Laundering
of Woven and Knit Fabrics. I

8.24.4.5 Knit specimens shali be pulled to original dimensions
and shall be allowed to relax for 1 minute prior to measure-

ment. ::

8.24.5 Report. ¢

8.24.5.1 The percent chang\é in the width and length dimen-
sions of each specimen shall be calculated.

8.24.5.2 Results shall be recorded and reported as the average
of all three specimens in each dimension.

8.24.6 Interpretation.

8.24.6.1 The average percent change in both dimensions shall
be used to determine pass or fail performance.

8.24.6.2 Failure of either dimension shall constitute failure for
the entire sample.

8.24.7 Specific Requirements for Testing Woven Textile Mate-
rials.
8.24.7.1 Each specimen shall be 380 mm x 380 mm + 13 mm

(15 in. x 15 in. £ % in.), and shall be cut from the fabric to be
utilized in the construction of the clothing item.

8.24.7.2 Samples for conditioning shall be at least 1 m (1 yd) -
square of each material.

8.24.7.3 Testing shall be performed as specified in 8.24.2
through 8.24.6.

8.24.8 Specific Requirements for Testing Knit and Stretch
Woven Textile Materials.

8.24.8.1 Other than for wristlets, the dimensions of each speci-
men shall be 380 mm x 380 mm * 13 mm (15 in. x 15 in.-
+ % in.), and shall be cut from the fabric to be utilized in the
construction of the clothing item.

8.24.8.2 The dimensions of wristlet specimens shall be
113 mm x 1183 mm = 13 mm (4% in. x 4% in. + % in.), and shall
be cut from the wristlet [abric.

8.24.8.3 Samples for conditioning shall include material that
is at least 50 mm (2 in.) larger in each of the two required
specimen dimensions.

8.24.8.4 Testing shall be performed as specified in 8.24.2
through 8.24.6.

8.24.9 Specific Requirements for Testing Hoods.

8.24.9.1 Samples for conditioning shall include complete
hoods with labels.

8.24.9.2 Specimens for testing shall be complete hoods with
labels. A total of three specimens shall be tested.

A 8.24.9.3 Specimens shall be donned on a nonconductive test

headform specified in Figure 8.6.12.3. Measurements shall be
made at the back and both sides of the hood from the top of
the hood to the basic plane. The location of the basic plane on
the hood shall be marked at ezllch location.

N 8.24.9.4 Specimen face opel;xings with elastic or manually

adjustable face openings shallli be placed over a hood measur-
!
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ing device as shown in Figure 8.6.16.4. Specimen face openings
in the relaxed state shall slide freely over the top half of the
device where the circumference measures 45.6 cm + 0.6 cm
(18.0 in. = 0.25 in.). Specimen face openings shall then be
placed around the lower half of the device where the circum-
ference measures 54.5 cm + 0.6 cm (21.5 in. + 0.25 in.). Speci-
mens shall then be visually inspected for gaps between the
hood and the measuring device surface.

N 8.24.9.4.1 Specimen hoods with SCBA facepiece interface
openings shall be measured as specified in 8.47.5.3.

‘A 8.24.9.5 After washmg, each elastic or manually “adjustable
face opening shall be placed over a hood measurmg device as
shown in Figure 8.6.16.4. Specimen face openings in the
relaxed state shall slide freely over the top half of the device
where the circumference measures 45.6 cm + 0.6.cm (18.0%in,
L 0.25 inl). Specimen face openings shall then be placed
around the lower half of the device where the circumference
measures 54.5 cm + 0.6 cm’ (21.5 in. £ 0.25 in:). Specimens
shall then be visually inspected for gaps between the hood and
the measuring device surface. ~ T T

‘N 8.24.9.5.1 After washing, each hood with SCBA facepiece
interface openings shall be measured as specified in 8.47.5.3.

iN 8.24.9.5.2 After washing, all sbecimens shall then be donned

on a nonconductive test headform specified in Figure 8.6.12.3.
Knit specimens shall be pulled to original dimensions and shall

be allowed to relax for 1 minute prior to measurement. Meas-.

urements shall be made from the top of the hood to the marks
at the back and both sides of the hood.

L]

:N 8.24.9.6 Observations shall be recorded and reported of the
ability of the elastic and manually adjustable face openings to
slide freely over the top half of the hood measuring device as
well as gaps between the hood face opening and the bottom
half of the hood measuring device before and after laundering.
The average percent shrinkage of the SCBA facepiece openings
for each hood shall be recorded and reported.

N 8.24.9.7 Each of the three dimensions from the top of the
hood to the marks along the basic plane before and after laun-
dering shall be recorded and reported.

N 8.24.9.8 The percentage of shrinkage of each of the three
dimensions from the top of the hood to the marks along the
basic plane shall be individually calculated, recorded, and
reported.

N 8.24.9.9* The average percentage of shrinkage of the three
dimensions from the top of the hood to the marks along the
basic plane for all specimens shall be calculated, recorded, and
reported.

N 8.24.9.10% Pass or fail performance shall be based on the aver-
age percent shrinkage of the three dimensions {rom the top of
the hood to the marks along the basic plane for each specimen.

N 8.24.9.11 Pass or fail performance shall also be based on the
elastic or manually adjustable face opening being able to slide
freely in the relaxed state over the top half of the hood measur-
mg device and any observations of gaps between the hood face
opemng and the hood measuring device. One or more hood
spec1mens failing this test shall constitute failing performance.

N 8 24.9.12 Pass or fail performance shall also be based on the

aiverage percent shrinkage of the SCBA facepiece openings.

'
]

|
2018 Edition

8.25 Water Absorption Resistance Test.

8.25.1 Application. This test method shall apply to the protec-
tive garment outer shell and collar lining materials.

i
8.25.2 Samples. Samples for conditioning shall be at least 1 m
(1 yd) square of each material. ;i

8.25.3 Specimens. .

8.25.3.1 Three specimens of outer shell material and collar
lining material measuring at least 200 mm x 200 mm (8 in. x
8 in.) shall be tested separately for water absorption.

8.25.3.2 Specimens shall be tested after being subjected to the
procedure specified in 8.1.2.

8.25.4 Apparatus. The test apparatus shall be as specified in
AATCC 42, Test Method for Water' Resisiance: Impacl Penelration
Test, with the following modifications:

(1) A metal roller approximately 115 mm (4% in.) long and
weighing 1 kg (2% Ib) shall be used.

(2) Metal embroidery hoops, measuring 150 mm to 180 mm
(6 in. 10 7 in.) in diameter shall be used for mounting the
specimen.

8.25.5 Procedure.

8.25.5.1 The conditioned specimen shall be securely mounted
in the metal embroidery hoop with sufficient tension to ensure

“a uniformly smooth surface.

8.25.5.2 The direction of the flow of water down the specimen
shall coincide with the warp wise direction of the specimen as
placed on the stand.

8.25.5.3 The mounted specimen shall be placed on the block
with the center of the specimen directly beneath the center of
the nozzle and the plane of the surface of the specimen at a

.45 degree angle with the horizontal.

8.25.5.4 A 500 ml volume of distilled water at a temperature of
27°C = 1°C (80°F = 2°F), shall be poured quickly into the
funnel and allowed to spray onto the specimen. For collar
lining materials, the exposure surface shall be the surface of
the fabric that is next to the skin when the collar is closed in
the raised position.

8.25.5.5 The following operations shall then be executed as
rapidly as possible:

(1) The specimen shall be removed from the hoops and
placed between sheets of blotting paper on a flat horizon-
tal surface. The metal roller shall be rolled quickly
forward and back one time over the paper without appli-
cation of any pressure other than the weight of the roller.

(2) Asquare 100 mm x 100 mm (4 in. x 4 in.) shall be cut out
of the center of the wet portion of the specimen and
weighed to the nearest 0.05 g. This weight shall be desig-
nated as the “wet weight.” Not more than 30 seconds shall
elapse between the time the water has ceased flowing
through the spray nozzle and the start of the weighing.

(8) The same 100 mm (4 in.) square shall be conditioned as
specified in 6.1.3 until it has dried and reached moisture
equilibrium with the surroundmg standard atmosphere
for textiles. Following thsu conditioning it shall be
rewelghed This weight shall be designated as the “dry
weight.” }

B

]
1.
i
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8.25.5.6 The percent water absorption (PWA) shall be calcula-
ted using the following equation:

N
[8.25.5.6]

PWA =[(Wet Weight — Dry Weight) / (Dry Weight)]»x 100
8.25.6 Report.

8.25.6.1 The percent water absorbed for each specimen shall
be recorded and reported.

8.25.6.2 The average percent water absorption shall be calcu-
lated, reported, and recorded.

8.25.7 Interpretation. The average percent water absorption
shall be used for determining pass or fail performance.

8.26 Water Penetration Resistance Test.

/A 8.26.1 Application. This test method shall apply to moisture

|
|
:
|

v

barrier materials and booties where present.
8.26.2 Samples.

8.26.2.1 Samples for conditioning shall be at least 1 m (1 yd)
square.

8.26.2.2 Samples for the conditioning specified in 8.1.5 shall
be 150 mm (6 in.) squares cut from a sample subjected to the
procedures specified in 8.1.2 and 8.1.3.

8.26.3 Specimens.

8.26.3.1 A minimum of five specimens of moisture barrier
material shall be tested for each sequence of conditioning.

8.26.3.2 Specimens shall be tested after being subjected to the
procedure specified in 8.1.3.

8.26.3.3 Specimens shall also be tested after conditioning as
specified in 8.1.2, followed by 8.1.3, followed by 8.1.5.

8.26.4 Procedure.

8.26.4.1 Specimens shall be tested at 172 kPa (25 psi) in
accordance with Method 5512, Water Resistance of Coaled Cloth;
High Range, Hydrostatic Pressure Method, of Federal Test Method
Standard 191A, Textile Test Methods.

8.26.4.2 The surface of the material toward the exterior of the
garment as worn shall be exposed to the water challenge.

8.26.4.3 There shall be no placement of a restraining cloth
over the test specimen during the hydrostatic exposure.

8.26.5 Report. The pass or fail performance for each speci-
men shall be recorded and reported.

8.26.6 Interpretation.
8.26.6.1 The appearance of any water shall constitute failure.

8.26.6.2 One or more test failures of any specimen against any
liquid shall constitute failure of the material.

8.27 Liquid Penetration Resistance Test.
8.27.1 Application.

A 8.27.1.1 This test method shall apply to garment moisture

barrier materials and moisture barrier seams, shroud moisture
barrier materials and moisture barrier seams, footwear mois-
ture barrier materials and moisture barrier seams, bootie mois-
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ture barrier materials and moisture barrier seams where
present, and glove moisture barrier materials and moisture

barrier seamns.

'A'8.27.1.2 Modifications to this test method for lesung garment

moisture barrier materials and moisture barrier seamsand

bootie moisture barrier materials and moisture barrier seams
where present shall be as specified in 8.27.7.

8.27.1.3 Modifications to this test method for testing glove
moisture barrier materials and moisture barrier seams shall be
as specified in 8.27.8.

8.27.1.4 Modifications to this test method for testing footwear
shall be as specified in 8.27.9.

8.27.2 Samples. Samples for conditioning shall be as specified
in 8.27.7.1 for moisture barriers and moisture barrier seams,
8.27.8.2 for glove materials, and 8.27.9.1 for footwear materials.

8.27.3 Specimens.

8.27.3.1 A minimum of three specimens shall be tested for
each material type.

A 8.27.3.2 Glove specimens shall be tested alter being subjected

to the followmg conditioning:

(1) Specimens shall first be subjected to the procedure speci-
fied in 8.1.11.

(2) Specimens shall then be conditioned as specified in 8.1.3.

(3) Specimens shall then be conditioned as specified in 8.1.5.

(4) Specimens shall then be conditioned as specified in 8.1.3.

8.27.3.3 Footwear spec1mens to be tested shall be conditioned
as spec1ﬁed in 8.1.5 followed by 8.1.3.

A 8.27.3.4 Moisture barrier materials and moisture barrier seam

specimens shall be tested after being twice subjected to the
following conditioning:

(1) Specimens shall first be subjected to the procedure speci-
fied in 8.1.2.

(2) Specimens shall then be conditioned as specified in 8.1.3.

(3) Specimens shall then be conditioned as specified in 8.1.5.

(4) Specimens shall then be conditioned at a temperature of
21°C + 3°C (70°F = 5°F) and at a relative humidity of
65 percent = 5 percent for at least 4 hours.

8.27.4 Procedure.

‘A 8.27.4.1 Liquid penetration resistance testing shall be conduc-

ted in accordance with ASTM F903, Standard Test Method for
Resistance of Protective Clothing o “Penetration by Liquids, using

exposure Procedure C at a test temperature of 21°C; £ 3°C
(70°F, + 5°F) and relative humldlty of 65 percent, + 5 percent.

8.27.4.2* Each of the following liquids shall be tested sepa-
rately against each test specimen:

(1) Aqueous film-forming foam (AFFF), 3 percent concen-
trate

(2) Battery acid (37 percent by weight sulfuric acid to water)

(8) Fireresistant hydraulic fluid, phosphate ester base,
containing 50 to 80 pércent tributyl phosphate —['CAS
No. 126-73-8]

(4) Surrogate gasoline Fuel{ H as defined in ASTM D471,
Standard Test Method for! Rubber Properly—E_[fecl of quuzds

consisting of 42.5% tolutne, 42. 5% iso-octane, and 15%
eLhanol by volume, respecuvely

||
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(5) Swimming pool chlorinating chemical containing at least
‘ 65 percent-free chlorine (saturated solution)

(6) " Automobile antifreeze fluid (ethylene glycol, 90° percent
L by weight or higher concentration)

8.27.4.3 The normal outer surface of the maLeﬁal shall be
exposed to the liquid as oriented in the clothing item.

8.27.5 Report. The pass or fail performance for each speci-
men shall be recorded and reported.

8.27.6 Interpretation. One or more test failures of any speci-
men against any liquid shall constitute failure of the material.

8.27.7 Specific Requirements for Testing Moisture Barrier
Materials and Moisture Barrier Seams.

8.27.7.1 Samples for conditioning shall be at least 380 mm
(15 in.) square and shall consist of a composite constructed
using a layer of 7.5 oz/yd? woven 93 percent meta-aramid,
5 percent para-aramid, 2 percent antistat fiber, the moisture
barrier, a layer of 3.8 oz/yd? + 0.3 oz/yd® aramid needle
punched nonwoven, quilted to 3.4 oz/yd? + 0.2 oz/yd® aramic
woven plain weave thermal barrier material, and another layer
of 7.5 oz/yd2 woven 93 percent meta-aramid, 5 percent para-
aramid, 2 percent antistat fiber. Where the sample includes the
seam, the moisture barrier layer shall be constructed with a
center seam that shall extend across the entire 380 mm (15 in.)
width of the specimen. The fourlayer composite shall be
stitched around the entire periphery.

8.27.7.1.1 Where the layer intended to be the moisture
barrier is configured of a composite that includes outer shell,
moisture barrier, or thermal barrier combinations, the samples

to be conditioned shall be constructed using those materials.

8.27.7.2 The moisture barrier layer shall be removed from the
four-layer composite samples after all conqumng has been
completed and shall become the moisture barrier specimen.

8.27.7.2.1 Where the moisture barrier is configured as indica-
ted in 8.27.7.1.1, specimens shall be permitted to be a compo-
site of layers provided that the layer intended to be the
moisture barrier is visible in the test cell, and provided that the
specimen was pre-conditioned according to 8.27.7.1.1.

8.27.7.3 Testing shall be performed as specified in 8.27.3
through 8.27.6.

8.27.8 Specific Requirements for Testing Glove Moisture
Barrier Materials and Moisture Barrier Seams.

8.27.8.1 Specimens shall be representative of the glove mois-
ture barrier and moisture barrier seams. Three specimens shall
be tested.

8.27.8.2 Samples for conditioning shall be in the form of a
pouch as described in 8.1.15.

8.27.8.3 The glove moisture barrier layers shall be removed
from the multilayer composite samples after all conditioning

Has been completed and shall become the glove barrier test
specimen.

|
8.27.8.4 Specimens for testing shall be the barrier layer only.

8.27.8.5 Testing shall be performed as specified in 8.27.2
through 8.27.6.

|
8.27.8.6 Where the moisture barrier material is continuous

Llllrough the glove body, only the barrier seams shall be tested.

2018 Edition Shaded text = Revisions.

The test cell shall include both the moisture barrier material
and the moisture barrier seam.' The seam shall be located in
the approximate center of the test cell.

8.27.9 Specific Requirements for Tesﬁng Footwear Materials.
8.27.9.1 Samples for condluonmg shall be whole footwear or

footwear composite swatches. Flootwear composite swatches

shall be representative of the footyear construction.

il
8.27.9.2 Three specimens shall b:e representative of the mois-
ture barrier, and three specimeqs shall be representative of
each type of moisture barrier seam.

8.27.9.3 Testing shall be performed as described in 8.27.2
through 8.27.6. |

8.27.9.4 Specimens for testing shall be the barrier layer only.
8.28 Viral Penetration Resistance Test.
8.28.1 Application.

A 8.28.1.1 This test method shall apply to garment moisture

barrier materials and moisture barrier seams, shroud moisture
barrier materials and moisture barrier seams, footwear mois-
ture barrier materials and moisture barrier seams, bootie mois-
ture barn_e_r__ materials and - moisture barrier seams where

present, and glove moisture barrier materials and moisture
barrier seams.

A 8.28.1.2 Modifications to this test method for testing moisture

barrier materials and moisture barrier seams, and bootie mois-
ture barrier materials and moisture barrier seams where
present shall be as specified in 8.28.7.

8.28.1.3 Modifications to this test method for testing glove
moisture barrier materials and moisture barrier seams shall be
as specified in 8.28.8.

8.28.1.4 Modifications to this test method for testing footwear
shall be as specified in 8.28.9.

8.28.2 Samples. Samples for conditioning shall be as specified
in 8.28.7.1 for moisture barriers and moisture barrier seams,
8.28.8.2 for glove materials, and 8.28.9.2 for [ootwear materials.

8.28.3 Specimens.

8.28.3.1 A minimum of three specimens shall be tested for
each material type.

A 8.28.3.2 Glove specimens shall be tested after being subjected

to the following conditioning;

1)

(2)
(3)
4)

8.28.3.3 Footwear specimens o be tested shall be conditioned
as specified in 8.1.5 followed by 8.1.3.

Specimens shall first be subjected to the procedure speci-
fied in 8.1.11.

Specimens shall then be conditioned as specified in 8.1.3.
Specimens shall then be conditioned as specified in 8.1.5.
Specimens shall then be conditioned as specified in 8.1.3.

A 8.28.3.4 Moisture barrier material and moisture barrier seam

A =Text deletions and figure/table revisions.

specimens shall be tested after being twice subjected to the
following conditioning:

(1)

(2)
(3)

Spec1mens shall first be subJecLed to the procedure speci-
fied in 8.1.2. {

Specimens shall then be conqjtioned as specified in 8.1.3.
Specimens shall then be conditioned as specified in 8.1.5.

¢ = Section deletions. N = New material.
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(4) Specimens shall then be conditioned at a temperature of
21°C + 3°C (70°F = 5°F) and at a relative humidity of
65 percent + 5 percent for at least 4 hours.

8.28.4 Procedure. Viral penetration resistance testing shall be
conducted in accordance with ASTM F1671/F1671M, Standard
Tost Method for Resistance of Materials Used in Proteciive Clothing (o
Penetration by Blood-Borne Pathogens Using Phi-X-174 Bacleriophage
as a Test System.

8.28.4.1 The normal outer surface of the material shall be
exposed to the viral challenge as oriented in the clothing item.

8.28.5 Report. The pass or fail performance for each speci-
men shall be recorded and reported.

8.28.6 Interpretation. A failure of any specimen against any
virus constitutes failure of the material. -

8.28.7 Specific Requirements for Testing Moisture Barrier
Materials and Moisture Barrier Seams.

8.28.7.1 Samples for conditioning shall be at least 380 mm
(15 in.) square and shall consist of a composite constructed
using a layer of 7.5 oz/yd> woven 93 percent meta-aramid,
5 percent para-aramid, 2 percent antistat fiber, the moisture
barrier, a layer of 3.8 oz/yd? + 0.3 oz/yd? aramid needle
punched nonwoven, quilted to 3.4 0z/yd? + 0.2 oz/yd? aramid
woven plain weave thermal barrier material, and another layer
of 7.5 oz/yd® woven 93 percent meta-aramid, 5 percent para-
aramid, 2 percent antistat fiber.

8.28.7.2 The moisture barrier layer shall be removed from the
fourlayer composite samples after all condlp_opmg has been

completed and shall become the moisture barrier test speci-
men.

8.28.7.3 Testing shall be as specified in 8.28.3 through 8.28.6.

8.28.8 Specific Requirements for Testing Glove Materials
Moisture Barrier Materials and Moisture Barrier Seams.

8.28.8.1 Specimens shall be representative of the glove mois-
ture barrier and moisture barrier seams. Three specimens shall
be tested.

8.28.8.2 Samples for conditioning shall be in the form of a
pouch as described in 8.1.15.

8.28.8.3 The glove moisture barrier layers shall be removed
from the multilayer composite samples after all condmomng
has been completed and shall become the glove barrier test
specimen.

8.28.8.4 Specimens for testing shall be the barrier layer only.

8.28.8.5 Testing shall be performed as specified in 8.28.2
through 8.28.6.

8.28.8.6 Where the moisture barrier material is continuous
throughout the glove body, only the barrier seams shall be
tested. The test cell shall include both the moisture barrier
material and the moisture barrier seam. The seam shall be loca-
ted in the approximate center of the test cell.

8.28.9 Specific Requirements for Testing Footwear Materials.

8.28.9.1 Three specimens shall be representative of the mois-
ture barrier, and three specimens shall be representative of
each type of moisture barrier seam,

Shaded text = Revisions.

A = Text deletions and figure/table revisions. ® = Section deletions.

8.28.9.2 Samples for conditioning shall be whole footwear, or
footwear composite swatches. Footwear composite swatches
shall be representative of the [ootwear construction.

8.28.9.3 Testing shall be as d;!?scribed in 8.28.2 through 8.28.6.
8.28.9.4 Specimens for Lesu'nlg shall be the barrier layer only.
8.29 Corrosion Resistance Tefét.

8.29.1 Application. '

8.29.1.1 This test method shall apply to hardware items on
protective garments, helmets, gloves, and footwear.

8.29.1.2 Modifications to this test method for testing garment
and glove hardware shall be as specified in 8.29.7.

8.29.1.3 Modifications to this test method for testing helmet
and partial eye/face protective devices shall be as specified in
8.29.8.

8.29.1.4 Modifications to this test method for testing footwear
shall be as specified in 8.29.9.

8.29.2 Samples. Samples shall be conditioned as specified in
8.1.3.

8.29.3 Specimens. A total of three specimens of each hard-
ware type shall be tested.

8.29.4 Procedure.

8.29.4.1 Specimens shall be tested in accordance with
ASTM B117 Standard Method of Sall Spray (Fog) Testing. Hard-
ware items shall be exposed to a 5 percent + 1 percent saline
solution for a period of 20 hours. '

8.29.4.2 Immediately following the storage specified in
8.29.4.1 and prior to examination, specimens shall be rinsed
under warm, running tap water and dried with compressed air.

8.29.4.3 Specimens shall then be examined visually with the
unaided eye to determine the presence of corrosion.

8.29.4.4 The functionality of each specimen shall be evalu-
ated.

8.29.5 Report. The presence of corrosion and the functional-
ity for each specimen shall be recorded and reported.

8.29.6 Interpretation. One or more hardware specimens fail-
ing this test shall constitute [ailing performance for the hard-
ware type.

8.29.7 Specific Requirements for Testing Garment and Glove
Hardware.

8.29.7.1 Samples for conditioning shall be whole hardware
items.

8.29.7.2 A total of three specimens of each hardware type
shall be tested.

8.29.8 Specific Requirements for Testing Helmets.

8.29.8.1 Samples for conditioning shall be whole helmets with
the faceshield/goggle component attached.

8.29.8.2 A total of three different helmets shall be tested.
8.29.9 Specific Requirements fl"or Testing Footwear.

8.29.9.1 Samples for conditi('%'ning shall be whole hardware

items. j
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8.29.9.2 A total of three specimens of each hardware type
shall be tested.

8.29.9.3 Functionality of the toe cap, sole plate, and ladder
shank shall not be evaluated.

8.30 Electrical Insulation Test 1.

8.30.1 Application. This test method shall apply to protective
helmets.

8.30.2 Samples.
8.30.2.1 Samples for conditioning shall be complete helmets.
8.30.2.2 Samples shall be conditioned as specified in 8.1.3.

8.30.3 Specimens. A minimum of three helmets shall be
tested.

8.30.4 Apparatus.

8.30.4.1 The following equipment shall be provided for Proce-
dure A:

(1) Source of 60 Hz alternating current variable from 0 to
2200 volts true rms

(2) Wiring and terminals for appllcauon of voliage to the
water in the vessel

(3) Voltmeter to measure the applied voltage to within
2 percent

(4) Millimeter to measure the leakage current to within
2 percent

(5)  Vessel, containing tap water, of sufficient size Lo submerge
an inverted helmet to the dielectric test plane

(6) Frame for suspending the test specimen in water

8.30.4.2 The following equipment shall be provided for Proce-
dure B:

(1) Source of 60 Hz alternating current variable from 0 to
2200 volts true rms

(2) Wiring and terminals for application of voltage across the
crown of the test specimen

(3) Voltmeter to measure the applied voltage to within
2 percent

(4) Millimeter to measure the leakage current to within
2 percent

(b) Vessel, containing tap water, of sufficient size to
completely submerge an inverted helmet

(6) Aluminum ISEA size 7 headform modified in accordance
with Table 8.15.4.1 and Figure 8.15.4.1(a) through Figure
8.15.4.1(c)

8.30.5 Procedures.
8.30.5.1 Procedure A.

8.30.5.1.1 The helmet specimen shall be positioned according
to the HPI as described in 8.1.13 on the ISO size | headform
specified in Figure 8.16.4.1. Where the crown clearance of the
helmet is adjustable, the helmet shall be mounted with the
most amount of clearance.

8!30.5.1.2 The dielectric test plane specified in Figure
8130.5.1.2 shall be marked as a line on the shell of the helmet.
The dielectric test plane shall be the plane that passes through
Lhe point located 85 mm (3 in.) above the basic plane, where
Lhe basic plane and the mldsagmal plane intersect at the front
of the headform and the point located 60 mm (2 in.) above the

2018 Edition
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basic plane, where the basic plane and the midsagittal plane
intersect at the rear of the headform.

8.30.5.1.3 The specimen shall be inverted and the inside of
the specimen shall be filled witli fresh tap water up to the
dielectric test plane. The specimen shall then be submerged in
the same type of water up to the same level as the water on the
inside of the helmet. Care shall be taken to keep the unsub-
merged portion of the test specimen dry so that flashover will
not occur when voltage is applied.’

8.30.5.1.4 A 60 Hz alternating current voltage shall be applied
to the water in the vessel and increased to 2200 volts. The volt-
age shall be maintained at 2200 volts + 2 percent, for 1 minute.

8.30.5.2 Procedure B.

8.30.5.2.1 The specimen and retenton system shall be
completely submerged in tap water for a period of 15 minutes
+2/ 0 minutes. The specimen shall be removed from the tap
water and allowed to drain for not longer than 2 minutes.

8.30.5.2.2 The specimen shall then be positioned according to
the HPI as described in 8.1.13 on the modified ISEA aluminum
size 7 headform, with the chinstrap firmly secured to the head-
form by means of the conductive terminal junction bolt. Where

" the crown clearance of the helmet is adjustable, the helmet

shall be mounted with the least amount of clearance.

8.30.5.2.3 A lead carrying 60 Hz alternating voltage shall be
attached to all metal parts on the helmet's exterior, at or above
the brim edge. A second pickup lead shall be attached to the
terminal junction bolt. Voltage shall be applied to the external
helmet shell lead and increased to 2200 volts + 2 percent, volts.
The voltage shall be maintained for 15 seconds.

8.30.6 Report. Any current leakage or evidence of breakdown
shall be recorded and reported for each helmet.

8.30.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

8.31 Electrical Insulation Test 2.

8.31.1 Application. This test shall apply to protective foot-
wear.

Dielectric test line

/SN

Test line 60 mm = Test line 85 mm above
above basic plane basic plane
A Basic plane

| Midsagittal plane

Qi

Coronal plane —»-f}

For U.S. units, 1 mm = 0.0394 in. |
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8.31.2 Samples.

8.31.2.1 Samples for conditioning shall be whole footwear.

8.31.2.2 Samples shall be conditioned as specified in 8.1.3.

8 31.3 Spec1mens A minimum of three footwear elements i m
men’s size 9D’shall be tested.

A 8.31.4 Procedure. Spec1mens shall be tested in accordance

with Section 9 of ASTM F2412, Standard Test iMethods for Foot

Protection, with the foflowmg modlﬁcatlon Spec1mens shall be

e — Ny

8.31.5 Report. Any current leakage or evidence of breakdown
shall be reported and recorded for each footwear item.

8.31.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

8.32 Overall Liquid Integrity Test 1.

8.32.1 Application. This test shall apply to protective gloves.
8.32.2 Samples.

8.32.2.1 Samples for conditioning shall be whole gloves.

8.32.2.2 A minimum of three. glove pairs each for size 70W .

l(w1de) and 76W {wide) shall be used for testing.
8.32.3 Specimens.

8.32.3.1 Specimens shall be tested after being subjected to the
procedures specified in 8.1.12 and then conditioned as speci-
fied in 8.1.3.

8.32.3.2 Specimens shall also be tested after being subjected
to the procedures specified in 8.1.5 and then conditioned as
specified in 8.1.3.

8.32.4 Apparatus.

8.32.4.1* A water markable glove shall cover all areas of the
tester’'s hand. The water markable glove shall be constructed of
a fabric that is marked easily by water to determine leakage.

8.32.4.2 Water used for integrity testing shall be at a tempera-
ture of 20°C + 3°C (68°F + 5°F) and treated with a nonfoaming
surfactant to lower its surface tension to less than 35 dynes/cm
+ 5 dynes/cm.

8.32.4.3 The following equipment shall be used for the test
procedure:

(1) A clear container(s) for submerging gloved hand(s)
(2) A stopwatch

8.32.5 Procedure.

'A 8.32.5.1 Test subjects shall be selected so that their hand

dimensions are as close as possible to the middle of the range
for hand length and hand circumference as specxﬁed in Flgure

6761 provided for size 70W (w1de)_and size 76W (w1de)
gloves in 6.7.6.

8.32.5.2 After the conditioning described in 8.32.3, the wrist
crease location shall be marked as described in 6.7.3.5 on each
specimen around the entire glove +0/- "3 mm (+0/~ 20.25 in.),
and this shall be the maximum water height line.  ~ ’

8.32.5.2.1 Then, in the same manner, the minimum water
height line shall also be marked on each specimen 25 mm

Shaded text = Revisions.
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uon of the wnst crease around the entire glove.

8.32.5.3 The test subject shall don the specimen(s) over the
water markable glove(s). |'

8.32.5.4 The test subject shall then immerse the donned speci-
men(s) slralght down into {he surfactant treated water to
between the minimum and maximum water height lines for
5 minutes] +30/50 seconds. '

8.32.5.4.1 An observer shall be present to ensure that the
specimen(s) is not immersed beyond the maximum water
height line. If the test subject immerses the specimen(s)
beyond the maximum water height line, the specimen(s) shall
be retested after air drying and conditioning as specified in
8.1.3.

8.32.5.4.2 The test subject shall flex the specimen in a gentle,
complete fist closing motion every 10 seconds with each fist
closing motion taking 10 secondst 2 seconds to complete. A
complete fist-closing motion shall be when the ends of the
glove fingertips make contact with the palm surface of the
glove.

8.32.5.5 The specimen(s) shall then be removed from the test
subject's hand, and the water markable glove(s) shall be inspec-
ted for water marks.

8.32.6 Report. The appearance of any water mark on the
inner glove after testing any of the three gloves shall be recor-
ded and reported.

8.32.7 Interpretation. The appearance of any water mark on
the inner glove after testing any glove shall be considered leak-
age and shall constitute failing performance.

8.33* Total Heat Loss (THL) Test.
8.33.1 Application. '

‘N 8.33.1.1 This test method shall apply to structural fire fighting

protective garment element and protective hood interface
component composites.

N 8.33.1.2 Modifications to this test method for testing particu-

late barrier protective hood interface components shall be as
specified in 8.33.8.

Samples shall be conditioned at a tempera-
ture of 25°C + 7°C (77°F + 13°F) and a relative humidity of
65 percent + 5 percent for at least 4 hours.

8.33.2.1 The minimum sample size shall be 51 cm x 51 cm
(20 in. x 20 in.).

8.33.3 Specimens.

8.33.3.1 Total heat loss testing shall be conducted on at least
three specimens.

8.33.3.2 Specimens shall consist of all layers in the structural
fire fighting protective garment or hood composite, arranged
in the order and orientation as worn.

8.33.4 Apparatus.

8.33.4.1 The test apparatus $hall be as specified in ASTM
F1868, Standard Test Method for Thermal and Evaporalive Resistance
of Clothing Malerials Using a Swealmg Hot Plate.
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'N.8.33.4.2 The dimensions for the sweating guarded hot plate
shall be a 25.4 cm (10 in.) test plate with a 12.7 cm (5 in.)
guard surrounding the test plate.

A 8.33.5* Procedure. Testing shall be conducted in accordance
with ASTM F1868, Standard Test Method for Thermal and Evapora-
tive Resislance qf Clothing Materials Using a Swealing Hol Plate,
using Part G, with the following modifications:

(1) The specimen shall be placed on the test plate with the
side normally facing the human body toward the test
late.
(2) Ilgor multiple layers; the layers shall be arranged in the
order and orientation as worn.
(3) Each layer shall be smoothed by hand to eliminate wrin-
kles or bubbles in each layer and, if necessary, the edges

shall be secured.

(4) Once the test is started, no further adjustments to the
specimen shall be made.

8.33.6 Report.

8.33.6.1 The average intrinsic thermal resistance (R,) of the
sample shall be recorded and reported.

8.33.6.2 The average apparent intrinsic evaporative resistance
(AR, of the sample shall be recorded and reported.

8.33.6.3 The average total heat loss (Q) of the sample shall be
determined and reported.

8.33.7 Interpretation.

8.33.7.1 Pass or fail determination shall be based on the aver-
age reported total heat loss measurement of all specimens
tested.

8.33.7.2 If an individual result from any test set varies more
than +10 percent from the average result, the results from the
test set shall be discarded and another set of specimens shall be
tested.

N 8.33.8 Specific Requirements for Testing Barrier Protective
Hood Interface Components. Specimens shall consist of all
layers used in the barrier portions of the protective hood inter-
face component composite arranged in their normal order.

8.34 Retention System Test.

8.34.1 Application. This test shall apply to protective helmets.
8.34.2 Samples.

8.34.2.1 Samples for conditioning shall be whole helmets.
8.34.2.2 Samples shall be conditioned as specified in 8.1.3.

8.34.3 Specimens. A minimum of three complete helmets
shall be tested.

8.34.4 Apparatus.

8.34:4.1 An ISO size ] headform conforming to the nominal
dimensions in Figure 8.16.4.1 shall be used.
A 8.534.4.2* A mechanical chin structure shall be designed for
use with a calibrated tensile test machine. The mechanical chin
structure shall consist of two rollers 13 mm (% in.) in diameter
with centers that are 75 mm (3 in.) apart.

8.34.4.3 The calibrated tensile test machine shall be capable
of[ measuring the force applied to the retention system within
2 percent at the specified forces.

2018 Edition Shaded text = Revisions.
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8.34.5 Procedure.

8.34.5.1 The test shall be conducted at an ambient tempera-
ture of 20°C to 28°C (68°F to 82°F), and the relative humidity
shall be 30 percent to 70 percent. |:

8.34.5.2 Prior to testing, the test machme shall be allowed to
warm up until stability is achieved. | |

8.34.5.3 The headform and mechanical chin structure shall be
positioned so that the vertical straight line distance between
the bottom of the rollers and the crown of the headform is
210 mm = 10 mm (8 ¥ in. + % in.), the chinstrap shall be
passed around the rollers, and the helmet shall be secured to
the headform. The chin strap shall be adjusted and preloaded
to0 45 N = 5 N (10 Ibf + 1 Ibf). The distance between the top of
the helmet and the bottom of the rollers shall be measured and
recorded to the nearest 0.5 mm (¥ in.).

8.34.5.4*% The force applied to the retention system shall be
slowly increased to 445 N = 5 N (100 1bf = 1 Ibf). The force shall
be increased smoothly from 45 N to 445 N (10 Ibf to 100 1bf) at
arate between 9 N/sec to 45 N/sec (2 Ibf/sec 10 10 Ib{/sec).

8.34.5.5 Where using a tensile testing machine, the load rate
shall be 25 mm/min (1 in./min) to a limit of 445 N (100 Ibf).

8.34.5.6 The distance between the top of the helmet and the
bottom of the rollers shall be measured and recorded again
after the force has been maintained at 445 N (100 Ibf) for
60 seconds, +15/-0 seconds. The difference between the
second measurement and the first shall be the retention system
elongation.

8.34.6 Report. The retention system elongation shall be
reported and recorded for each helmet specimen.

8.34.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

8.35 Suspension System Retention Test.

8.35.1 Application. This test shall apply to protective helmets.
8.35.2 Samples.

8.35.2.1 Samples for conditioning shall be whole helmets.
8.35.2.2 Samples shall be conditioned as specified in 8.1.3.

8.35.3 Specimens. A minimum of 3 complete helmets shall be
tested.

8.35.4 Apparatus.

8.35.4.1 The suspension system retention test fixtures shall
consist of rigid material of sufficient thickness to facilitate firm
attachment of the inverted helmet to the tensile test machine
as shown in Figure 8.35.4.1.

8.35.4.2 The calibrated tensile test machine shall be capable
of measuring the force applied to the retention system within
2 percent at the specified forces.

8.35.5 Procedure.

8.35.5.1 Each helmet suspension strap shall be cut such that
sufficient length of strap remains to be gripped by the movable
jaw of the testing machine.

8.35.5.2 Specimens shall be posq:loned and secured in the
tensile testing machine so that the! helmets reference plane is
horizontal. §'

1
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Force gauge

Reference !
plane

Clamp as
: necessary

I
|
¢ of pull

FIGURE 8.35.4.1 Suspension System Test Setup.

iA'8.35.5.3 Each attachment point of the crown strap shall be

tested by applying a pull force along the centerline of the
suspension strap, perpendicular to the reference plane (o a
maximum load of 45 N £ 5 N (10 1bf + 1 1bf). The force shall be
increased from O N to 45 N+ 5 N (0 1bf to 10 Ibf = 1 1bf), at a
load rate of 25 mm/min *+ 5 mm/min (1 in. /min * % in./

min). I'The entire width of the suspension strap shall be moun-
ted within the movable jaw grip.

8.35.5.4 After application of the force is complete, the load
shall be released and the suspension system shall be inspected
for any separation from the helmet shell.

8.35.6 Report. The individual pass or fail results for each
attachment point shall be reported and recorded.

8.35.7 Interpretation.

8.35.7.1 Separation of the helmet suspension from the helmet
shall constitute failing performance.

8.35.7.2 One or more helmet specimens failing this test shall
constitute failing performance.

8.36 Glove Donning Test.
8.36.1 Application. This test shall apply to protective gloves.
8.36.2 Samples

8.36.2.1 A minimum of three glove pairs each for size 70W
(w1de) and 51ze 76W (w1de) shall be used for testing.

8.36.2.2 Samples for conditioning shall be whole gloves.

8.36.2.3 All glove opening configurations shall be considered
for testing.

8.36.3 Specimens.

8.36.3.1 Specimens shall be conditioned as specified in 8.1.12
prior to testing.

8.36.3.2 Specimens shall be donned once after removal from
the conditioning specified in 8.36.3.1 before beginning testing.

8.36.4 Procedure.

|
A83641 Test subjects shall be selected so that their hand

I

I
|
|
|
I
1
|
L

dimensions are as close as possible to the middle of the range
for hand length and hand c1rcumfe_rence for size 70W (wide)
'and srze 76W (wrde) gloves spec1ﬁed in Frgure 6 7 6.1. Three
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test subjects shall be selected { for srze 70W (wrde) and three for
51ze 76W (w1de)

8.36.4.2 Each donning trial shall start with the glove lying in
front of the test subject and %hall end when the test subject's
fingers are seated in the specir',nen glove.

8.36.4.3 The time to don oné glove of the pair specimen shall
be determined by measuring the time it takes for the test
subject to don the single glove on three consecutive trials with-
out altering the specimen glove linings between donning. The
test subject shall be permitied to don either the righthand
glove or lefthand glove according to individual preference

8.36.4.3.1 The glove shall be donned in accordance with the

manufacturer’s donning procedure.

8.36.4.3.2 The glove shall then be removed by grasping the
fingertip of the middle finger and pulling the hand out of the
glove.

8.36.4.3.3 The test subject shall wear the glove of the opposite
hand during the test.

A 8.36.4.3.4 Where the glove cannot be donned because of

detachment of the inner liner or moisture barrier, the trial for
that glove shall be stopped. If any fingers cannot be fully inser-.
ted into the glove, the trial for that glove shall be stopped.

8.36.4.4 The dry hand donning time shall be the average of
the first three dry hand donning times as determined in
8.36.4.3.

submerged in room temperature water [21°C = 3°C (70°F
+ 5°F)] for 10 seconds before donning the glove each time.

A 8.36.4.6 Immediately after the hand:wetting procedure speci-

fied in 8.36.4.5, with no time lapse, the test subject shall then
don one glove of the pair specrmen The test subject shall do
this we—t'tl_né—and donning | procedure for three consecutive trials
as specrﬁed in'8.36.4.4 and 8. 36.4.5. The times shall be recor-

ded.

8.36.4.7 The wet hand donning time shall be the average of
the first three wet hand donning times as determmed in
8.36.4.6.

‘N 8.36.4.8 Each test subject shall perform the test with one pair

of gloves.
8.36.5 Report.

8.36.5.1 The dry hand donning time shall be recorded and
reported to the nearest 0.1 second for each trial.

8.36.5.2 The wet hand donning time shall be recorded and
reported to the nearest 0.1 second for each trial.

8.36.5.3 The average dry hand and wet hand donning times -
shall be calculated, recorded, and reported for each size.

8.36.5.4 Any inner liner or moisture barrier separations shall
be recorded and reported.

8.36.5.5 Any glove digits that do not allow full insertion shall
be recorded and reported.

‘N = New materlial. 2018 Edition
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8.36.6 Interpretation.

8.36.6.1 Pass or fail determinations shall be made using _the
average dry hand and wet hand donning times for size 7o0W
{wide) and size 76W (v (wide).

8.36.6.2 Failure of either size shall constitute failure of the
test.

8.36.6.3 Any detachment of the inner liner and/or moisture
barrier shall constitute failing performance.

8.36.6.4 Any glove digits that do not allow full insertion shall
constitute failing performance.

8.37 Glove Hand Function Test.

8.37.1 Application. This test shall apply to gloves.

8.37.2 Samples.

8.37.2.1 Samples for conditioning shall be whole glove pairs.

8.37.2.2 Glove pair samples shall be conditioned as specified
in 8.1.3.

8.37.3 Specimens.

8.37.3.1 A minimum of three glove pair specimens each for

size 70W (wide) and size 76W (wide) shall be used for testing.

8.37.3.2 Each glove pair specimen shall be tested as a
complete set of gloves in new, as distributed, condition.

8.37.3.3 Glove pair specimens shall not receive special soften-
ing treatments prior to tests.

8.37.4 Apparatus. The apparatus shall be as specified in
ASTM F2010/F2010M, Standard Test Method for Evaluation of
Glove Effecls on Wearer Hand Dexterity Using a Modified Pegboard
Test, with the modification that the stainless steel pins shall have
a niedium knurled 30 degree (25 teeth/in.) surface. -
8.37.5 Procedures. The testing procedures shall be as speci-

fied in ASTM F201'0/F_2(_)_1_0M Standard Test Method for Evalua-

tion of Glove Effects on Wearer Hand Dexlerity Using a Modified
Pegboard Test.

8.37.6 Report.

8.37.6.1 The average percentage of bare-handed control shall
be recorded and reported for each test subject.

8.37.6.2 The average percentage of bare-handed control for
all test subjects shall be recorded and reported for each size.

8.37.7 Interpretation.

8.37.7.1 The average percenlage of bare-handed control for
size 'ZOW (w1de) and size '_76W (w1de) shall be used to deter-

mine pass or fail performance.

8.37.7.2 Failure of either size shall constitute failure of the
test.

8.38 Grip Test.

8.38.1 Application. This test method shall apply to protective
gloves

8.38.2 Samples.

8.38.2.1 Samples for conditioning shall be whole glove pairs.

i
h
I

!
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8.38.2.2 Sample glove pairs shall be wet conditioned as speci-
fied in 8.1.3.

8.38.3 Specimens.

8.38.3.1 A minimum of three glllove pair specimens each for
size «70W (wide) and 76W (wide), slpall be used for testing.

8.38.3.2 Fach specimen glove {pair shall be tested as a
complete set of gloves in new, as dilstribuled, condition.

8.38.3.3 Specimen glove pairs shall be tested for each material
and construction combination. |
8.38.3.4 Specimen glove pairs shall be tested after being wet

condmoned as specified in 8 1. 10

8.38.4 Apparatus.
8.38.4.1 Pulling Device. The pullmg device shall be a 32 mm

(1% in.) diameter ﬁberglass pole altached to an overhead cali-
brated force measuring device in'such a fashion that pulls on
the pole will be perpendicular to the ground and downward in
direction. This pole shall be used until surface degradation

occurs.| The Torce measuring systém shall provide a graphical
plot of force versus time.

8.38.5 Procedure.

IA'8.38.5.1 Test subjects shall be selected so that their hand

dimensions are as close as possible to the middle of the range

for hand length and hand circumference as specified in Figure

6.7.6.1 for size 70W (wide) and size 76W (wide) gloves. At least

three “test subjecls shall be selected for both size 70W (wide)

and size 76W (wide).

8.38.5.2 The gloves shall be conditioned by the wetting proce-
dure specified in 8 1.10 before each set of three pulls by the
test subject as described below.

8.38.5.3 The pulling device shall be wet conditioned before
each individual pull by wiping wiLh a damp rag.

'A 8.38.5.4 The test subjecl and Lhe test subject’s hand shall be

positioned as shown in Flgure 8.38.5.4(a) - and Figure
8.38.5.4(b) and as described in the paragraphs that follow.

8.38.5.4.1 The test subject shall sland facmg the pole wuh feet
shoulder width apart.

8.38.5.4.2 While wearing spec1men " gloves, the test subject
shall grasp “the pole with the bottom of the bottom hand at a

height equal to the height of the test subject.

8.38.5.4.3 The test subject’s hands shall be stacked on ‘each
other and the thumbs shall not overlap the ﬁngers ’
8.38.5.4.4 The test subject’s body,shall be distanced from the

pole so that the forearms are ‘approaching vert1cal and are in
plane with the pole.

8.38.5.4.5 The test subjects elbows shall be shoulder width
apart, rotated neither fully in (arms parallel to the pole) nor
fully out (arms perpendlcular to the pole).

'N 8.38.5.5 The test subject shall pull the pole with as much pull-

ing force as possible in a smooth, sleady, swift, and nonjerking
action for 5 seconds, +1/-0 seconds. The test subject shall
minimize forward or backward movement during the pull as
much as possible. The test subject s shall not bend their knees or
pull down with body weight durmg the pull. The test subject
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Position of Test Subject’s Body, Arms,
and Hands with Respect to Pole. (Photo courtesy of Intertek
Testing Services. Used by permission.)

shall continue to pull until the test facilitator instructs the test
subject to end the pull at 5 seconds, +1/~-0 seconds.

‘N 8.38.5.6 The test subject shall repeat the pull described above

|
|
!

for a total of three pulls.

8.38.6 Report. Any drop in force of greater than 30 percent
in any 0.2-second interval, as measured in the graphical plot of
force versus time, shall be recorded and reported.

L]
8.38.7 Interpretation. Any drop in force greater than
30 percent in any 0.2-second interval shall constitute failing

performance.
[ ]

8.39 Ladder Shank Bend Resistance Test.

8.39.1 Application. This test shall apply to protective foot-
wear.

8.39.2 Samples.
8.39.2.1 Samples for conditioning shall be whole footwear,

8.39.2.2 lLadder shanks or whole sole equivalents shall be
conditioned as specified in 8.1.3.

8.39.3 Specimens. A minimum of three footwear ladder
shank specimens, or whole sole equivalent specimens, shall be
tested.

8.39.4 Apparatus. The apparatus shall consist of a tensile-
testing machine, such as an Instron® or equivalent, that chal-

‘N FIGURE 8.38.5.4(b)
Hands on Pole. (Photo courtesy of Intertek Testing Services. Used by
permission.)

Close-up of Position of Test Subject’s

lenges a specimen with a simulated ladder rung. A 32 mm
diameter x 50 mm long (1% in. diameter x 2 in. long) noncom-
pressible probe shall be mounted on the movable arm. The
specimen support assembly shall consist of two 50 mm x 25 mm
x 25 mm (2 in. x 1 in. x 1 in.) noncompressible blocks placed
50 mm (2 in.) apart as shown in Figure 8.39.4.

8.39.5 Procedure. The specimen of the ladder shank or
whole sole equivalent shall be placed on mounting blocks as it
would be oriented toward the ladder, where the shank or whole
sole equivalent is affixed into the protective footwear and
subjected to force on its center with the test probe operated at
50 mm/min (2 in./min).

8.39.6 Report.

8.39.6.1 Deflection at 182 kg' (400 1b) shall be recorded and
reported o the nearest 1 mm (0.05 in.).

8.39.6.2 The average deflection shall be calculated, recorded,
and reported to the nearest 1 mm (0.05 in.).

8.39.7 Interpretation. Pass or fail performance shall be deter-
mined using the average deflection for all specimens tested.

8.40 Slip Resistance Test. .
8.40.1 Application. This test method shall apply to footwear.

b
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Force

Shank

50 mm sample

2in.)

25 mm
(1in.)

T Sample

50 mm
(2in.)

je—— 50mm (2in.) —»|

25 mm
(1in.)

FIGURE 8.39.4 Shank Bend Test Setup.

8.40.2 Sample Preparation.

A8.40.21 Samples shall be the whole footwear items in men’s
size 9D.

‘A'8.40.2.2 Samples shall be conditioned as specified in ASTM

F2918, Siandard Test Method for Measuring the Cogfficient of Friction
far Evaluation of Slip Performance of Footwear and Test Surfaces/
Flooring Using a Whole Shoe Tester.”

8.40.3 Specimens.

84031 Specimens shall be the whole footwear in men’s
size; 9D

8.40.3.2 At least three specimens shall be tested.

‘A 8.40.4 Procedure. Slip resistance shall be performed in

accordance with ASTM F2913, Standard - Test Method for Measur-

ing the Coefficient of Friction for Evaluation of Slip Perfamance of

Footwear and Test Surfaces/Flooring Using a Whole Shoe Tester, in the

following configurations. References to any other flooring
and/or contaminate within ASTM F2913 shall not apply.

(1) Footwear shall be tested both in the forepart and heel
positions.

(2) Footwear shall be tested in the wet condition.

(8) Footwear shall be tlesied on a quarry tile surface that
meets the specifications of ASTM F2913 and shall be cali-
brated in accordance with ASTM F2913. The calibration
frequency of 10 tests specified in ASTM F2913 shall be

equivalent to 50 test runs.
8.40.5 Report.

8.40.5.1 The coefficient of friction of each specimen shall be
reported.

8.40.5.2 The average coeflicient of friction of all specimens
fqr each configuration shall be calculated, recorded, and
reported.

8740.6 Interpretation. The average coefficient of friction for
each configuration shall be used to determine pass/fail
performance.

i
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8.41 Label Durability and Legibility Test 1.
8.41.1 Application.

8.41.1.1 This test method shall apply 1o labels on protective
garments, hoods, gloves, and boots‘

8.41.1.2 Modifications o this Lest'f method for testing garment

labels shall be as specified in 8.41.7.

8.41.1.3 Modifications (o this test method for testing hood
labels shall be as specified in 8.41.8.

8.41.1.4 Modifications to this test method for testing glove
labels shall be as specified in 8.41.9.

8.41.1.5 Modifications to this test method for testing footwear
labels shall be as specified in 8.41.10.

8.41.2 Samples.
8.1.3.

Samples shall be conditioned as specified in

8.41.3 Specimens.

8.41.3.1 A minimum of three specimens of each type of label
for each element shall be tested in each test.

8.41.3.2 Where labels have areas of “write-in” information, two
additional specimens shall be tested that include those areas
with sample information written in.

8.41.4 Procedures.
8.41.4.1 Laundering Durability Test.

8.41.4.1.1 Specimens shall be subjected (o ten cycles of laun-
dering and drying using Machine Cycle 1, Wash Tempera-
ture V, and Drying Procedure Ai of AATCC 135, Dimensional
Changes in Automalic Home Laundering of Woven and Knil Fabrics.

8.41.4.1.2 A1.8kg=0.1kg (4.01b=+0.21b) load shall be used.
A laundry bag shall not be used.

8.41.4.1.3 Specimens shall be examined for legibility to the
unaided eye by a person with 20/20 vision, or vision corrected
o 20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

8.41.4.2 Abrasion Durability Test.

8.41.4.2.1 Specimens shall be subjected to abrasion in accord-
ance with ASTM D4966, Siandard Test Method for Abrasion Resist-
ance of Textile Fabrics (Martindale Abrasion T&sl Method), with the

following modifications:

(1) The standard abrasive fabric and the felt-backing fabric
shall be soaked for 24 hours or agitated in distilled water
so that they are thoroughly wel.

(2) Specimens shall be subjected to 200 cycles, 3200 revolu-
tions, of the test apparatus.

(3)" Swandard abrasive fabric shall only be used for 200 cycles.

8.41.4.2.2 Specimens shall be examined for legibility to the
unaided eye by a person with 20/20 vision, or vision corrected
to 20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

8.41.4.3 Heat Durability Test.

8.41.4.3.1 Specimens shall be subjected lo convective heat as
specified in 8.1.5. |
|

8.41.4.3.2 Specimens shall be examined for legibility to the
unajded eye by a person with 20/20 vision, or vision corrected

'|
lx
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to 20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

8.41.5 Report. The legibility for each specimen shall be recor-
ded and reported as acceptable or unacceptable.

8.41.6 Interpretation. One or more label specimens failing
this test shall constitute failing performance.

8.41.7 Specific Requirements for Testing Garment Labels.

8.41.7.1 For testing label legibility after laundering, specimens
shall include individual labels sewn onto a 1 m (1 yd) square of
ballast material no closer than 51 mm (2 in.) apart in parallel
strips. The ballast material shall be as specified in AATCC 135,
Dimensional Changes in Aulomatic Home Laundering of Woven and
Knit Fabrics.

8.41.7.2 For testing label legibility after abrasion, specimens
shall be individual labels.

8.41.7.3 For testing label legibility after convective heat expo-
sure, specimens shall include individual labels sewn onto a
separate 380 mm =+ 13 mm (15 in. + % in.) square of material
that meets the outer shell requirements of this standard.

8.41.7.4 Sample conditoning shall be the same conditioning
as specified for the respective tests.

8.41.7.5 Specimens shall be tested separately for legibility after
laundering, abrasion, and heat durability tests as specified in
8.41.4.1, 8.41.4.2, and 8.41.4.3, respectively.

8.41.8 Specific Requirements for Testing Hood Labels.

8.41.8.1 For testing label legibility after laundering, specimens
shall include complete hoods with labels attached.

8.41.8.2 For testing label legibility after abrasion, specimens
shall be individual labels.

8.41.8.3 For testing label legibility after convective heat expo-
sure, specimens shall include individual labels sewn onto a
separate 380 mm * 13 mm (15 in. + % in.) square of hood
material that meets the hood material requirements of this
standard.

8.41.8.4 Sample conditioning shall be the same conditioning
as specified for the respective tests.

8.41.8.5 Specimens shall be tested separately for legibility after
laundering, abrasion, and heat durability tests as specified in
8.41.4.1, 8.41.4.2, and 8.41.4.3, respectively.

8.41.9 Specific Requirements for Testing Glove Labels.

8.41.9.1 For testing label legibility after laundering and
conveclive heat exposure, specimens shall include complete
gloves with labels attached.

8.41.9.2 For testing label legibility afier abrasion, specimens
shall be individual labels.

8.41.9.3 Sample conditioning shall be the same conditioning
as specified for the respective tests.

8.41.9.4 Specimens shall be tested separately for legibility after
laundering, abrasion, and heat durability tests as specified in
8.41.4.1, 8.41.4.2, and 8.41.4.3, respectively.

%A 8.41.9.5 For the drying cycles of the laundering durability test

specified in 8.41.4.1.1, gloves shall be tumble dried for
60 minutes and shall be removed immediately at the end of the

Shaded text = Revisions.
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drying cycle. At the conclusion of the final drying cycle, the

gloves shall be direct dried on a forced-air, non-tumble-drying

mechamsm o_perated at 10°C ' 5°C (18°F + 9°F) above current

room temperature until dry but not less than ‘8hours.

8.41.10 Specific Reqmremems for Testing Footwear Labels.

8.41.10.1 For testing label leglblhty after convective heat expo-
sure, specimens shall include compleLe footwear items with the
labels attached or representative sections of the footwear with
labels attached.

‘N 8.41.10.2 For testing label legibility after abrasion, specimens

e = Section deletions.

shall be individual labels.

8.41.10.3 Sample conditioning shall be the same conditioning
as specified for the respective tests.

8.41.10.4 Specimens shall be tested separately for legibility
after abrasion and heat durability tests as specified in 8.41.4.2
and 8.41.4.3, respectively.

8.42 Label Durability and Legibility Test 2.

8.42.1 Application. This test method shall apply to labels on
helmets.

8.42.2 Samples.

8.42.2.1 Samples for conditioning shall be whole helmets with
the labels attached.

8.42.2.2 Samples shall be conditioned as specified in 8.1.3,
8.1.4, 8.1.6, and 8.1.7.

8.42.3 Specimens. A minimum of three labels for each condi-
tion specified shall be tested.

8.42.4 Procedure. Label specimens shall be examined for
legibility by a person with 20/20 vision, or vision corrected to
20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

8.42.5 Report. The legibility for each label specimen shall be
recorded and reported as acceptable or unacceptable.

8.42.6 Interpretation. One or more label specimens failing
this test shall constitute failing performance.

8.43 Shell Retention Test.

8.43.1 Application. This test shall apply to protective helmets.
8.43.2 Samples.

8.43.2.1 Samples for conditioning shall be whole helmets.
8.43.2.2 Samples shall be conditioned as specified in 8.1.3.

8.43.3 Specimens. A minimum of three complete helmets
shall be tested.

8.43.4 Apparatus.

8.43.4.1* The shell retention test fixtures shall consist of rigid
material of sufficient thickness to facilitate firm attachment of
the helmet shell while attached to the chinstrap tensile testing
machine specified in 8.35.4.1. -

8.43.4.2 The calibrated tensile test machine shall be capable
of measuring the force applied 1o the retention system within
2 percent at the specified forces.

|
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8.43.5 Procedure.

8.43.5.1 Specimens shall be positioned and secured in the
tensile testing machine so that the helmet's reference plane is
horizontal.

8.43.5.2 A pull force shall be applied to the helmet shell
perpendicular to the reference plane. The force shall be
applied to a maximum load of 356 N (80 1bf) within 30 seconds
and shall be held at the maximum load for 1 minute,
+5/50 seconds.

8.43.6 Report.

8.43.6.1 Separation of the helmet shell from the helmet
suspension system or the helmet retention system shall be
recorded and reported.

8.43.6.2 The pass or fail result for each specimen shall be
recorded and reported.

8.43.7 Interpretation. Any one specimen failing the test shall
constitute failing performance for the item being tested.

8.44 Luminous (Visible) Transmittance Test.

8.44.1 Application. This test shall apply to faceshield/goggle
component lenses. :

8.44.2 Samples.

8.44.2.1 Samples for conditioning shall be complete face-
shield/goggle components.

8.44.2.2 Samples shall be conditioned as specified in 8.1.3.

8.44.3 Specimens. A minimum of three faceshield/goggle
component lenses shall be tested.

8.44.4 Apparatus. The standard source of radiant energy used
in the measurement of luminous transmittance of filter lenses
shall be a projection-type lamp No. T-8 or other high-powered,
gas-filled, tungsten-filament incandescent lamp operated at the
color temperature corresponding to Commission Internatio-
nale de I'Eclairage (CIE), Source A.

8.44.5* Procedure. Luminous transmittance shall be deter-
mined by one of the following means:

(1) By measuring the spectral transmittance and calculating
the luminous transmittance through the use of published
data on the spectral radiant energy of CIE Standard Illu-
minant A as specified in ISO/CIE 10526, Calorimetric Illu-
minants, and the relative luminous efficiency of the
average eye

(2) By using a Gardner pivotal sphere haze meter and the
standards of luminous transmittance maintained by the
National Bureau of Standards

8.44.6 Report.

8.44.6.1 The percentage of light transmission shall be recor-
ded and reported for each specimen.

8.44.6.2 The average light transmission of all specimens tested
shall be calculated, recorded, and reported.

8.44.7 Interpretation. Pass or fail performance shall be based
oln the average light transmission measured.

,
|
|
|
I
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8.45 Retroreflectivity and Fluorescence Test.
8.45.1 Application.

8.45.1.1 This test method shall apply to trim materials used on
protective garments and helmets. |

8.45.1.2 Trim materials shall be|.! tested for each procedure
specified in 8.45.4. -

8.45.2 Samples.

8.45.2.1 Samples for conditioning shall include 305 mm
(12 in.) long sections of trim.

8.45.2.2 Samples shall be conditioned as specified in 8.1.3.
8.45.3 Specimens.

8.45.3.1 A minimum of three trim test specimens shall be
tested.

8.45.3.2 Each trim test specimen shall be 100 mm (4 in.) in
length by the width of the finished trim product.

8.45.3.3 Where retroreflective and nonretroreflective surface
areas are combined to form a trim, the specimen shall consist
of the retroreflective and nonretroreflective portions of the
finished trim product.

8.45.4 Procedures.
8.45.4.1 Measurement of Coefficient of Retroreflection.

8.45.4.1.1 The coefficient of retroreflection (R, shall be
determined in accordance with ASTM ESOQ, Standard Practice
for Measuring Photometric Characleristics of Retroreflectors, using the
following modifications:

(1) Test distance shall equal 15.2 m (50 ft).

(2) Observation angle shall equal 0.2 degree.

(3) Entrance angle shall equal +5 degrees.

(4) Receiver shall be provided with an entrance aperture of
26 mm. (1.024 in.), +5 percent in diameter that is equiva-
lent to 0.1 degree angular aperture.

(5) Exit aperture of the source shall be circular and 26 mm
(1.024 in.), +5 percent in diameter that corresponds to
0.1 degree angular aperture.

(6) Reuroreflector reference angle shall equal 90 degrees.

(7) Datum mark shall be placed as specified by the trim
manufacturer. '

8.45.4.1.2 The coeflicient of retroreflection (R,) shall be
calculated by the following equation:

N
[8.45.4.1.2]
ratl
4,
where:
R, = coefficient of luminous intensity measured as specified in

8.45.4.1.1
A, = only the retroreflective surface area of the trim test speci-
men's surface area

8.45.4.1.2.1 A, shall be calculated by subtracting the nonre-
troreflective surface area from the 'test specimen’s total surface
area. :

'
"
ll

.
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8.45.4.2 Evaluation of Fluorescence.

8.45.4.2.1 Trim fluorescence shall be determined by its colori-

metric properties. The color shall be measured in accordance -

with the procedures defined in ASTM E991, Standard Practice for
Color Measurement of Fluorescent Speczmens, "ASTM El 164, Standard
Pragtice for Obtaining Spectromelric Dala for Object Color Evaluation,

ASTM E?152, Standard Practice for Compuling the Colors of Fluores-

cenl Ob]ecls from Bispectral Photometric Data, and ASTM E2153,

Standard Practice for Oblaining Bispectral Photometric Data for Evalu-
ation of Fluorescent Color using the following test specifications:

(1) A polychromatic illumination of D65

(2) A 45 degree/0 degree (or 0 degree/45 degree) geometry

(3) A2 degree standard observer

(4) A black underlay with a Cap Y, luminance factor, less
than 4

8.45.4.2.2 The chromaticity shall be within one of the areas
defined in Table 8.45.4.2.2, and the Cap Y, luminance factor,
shall be not less than the corresponding minimum for the
respective color.

8.45.4.3 Rainfall Test.

8.45.4.3.1 Specimens of trim shall be tested when wet for
rétroreﬂectmty at a rate of 110 mm/hr (4/15 in. /hr) -as specx-

fied in Appendix A, “Method of Measuring Wet Performance
of Retroreflective Material,” of ANSI/ISEA 107, American
Nalumal Standard for High-Visibility Safety Apparel and Accessories.

8.45.4.3.2 The coefficient of retroreflectivity (R,) shall be
measured as specified in 8.45.4.1, 2 minutes + 15 seconds, after
the rainfall exposure has been started.

8.45.4.4 Convective Heat Exposure Test.

8.45.4.4.1 Specimens of trim shall be tested for retroreflectiv-
ity after convective heat exposure as specified in 8.1.5.

8.45.4.4.2 The coefficient of retroreflectivity (R,) shall be
measured as specified in 8.45.4.1.

8.45.4.4.3 The fluorescence shall be evaluated as specified in
8.45.4.2.

A Table 8.45.4.2.2 Color Requirements

Minimum
Chromaticity Luminance Factor
Color Coordinates (CapY)

Fluorescent 0.387 0.610 70
yellow-green 0.356 0.494
0.398 0.452
0.460 0.540

Fluorescent 0.610 0.390 40
orange-red 0.535 0.375
0.570 0.340
0.655 0.344

Fluorescent red 0.655 0.344 25
0.570 0.340
0.595 0.315
0.690 0.310

Shaded text = Revisions.

‘N 8.46.7 Interpretation.

A = Text deletions and figure/table revisions. ® = Section deletions.

8.45.5 Report.

8.45.5.1 The coefficient of retroreflectivity (R,) shall be recor- '
ded and reported for each specimen.

8.45.5.2 The average R, of all specimens shall be calculated,

recorded, and reporLed separately for each of the test proce-
dures specified in 8.45.4.1, 8. 45 4.3, and 8.45.4.4.

8.45.5.3 The number of ﬂuorescent and nonfluorescent speci-
- mens shall be recorded and reported separately for each of the
test procedures specified in 8.45.4.2 and 8.45.4.4.

8.45.6 Interpretation.

8.45.6.1 For trim retroreﬂecuvuy, pass or fail performance
shall be determined using the average coefficient of retrore-
flection (R,) reported for each group of specimens for each of
the procedures specified in 8.45.4.1, 8.45.4.3, and 8.45.4.4.

8.45.6.2 For trim fluorescence, specimens that do not meet
the chromaticity and luminance factor requirements shall be
designated as nonfluorescent.

‘N 8.46 Adhesion of Reflective Coating -on Proximity Faceshield
— Tape Method.

‘N 8.46.1 Application.

:N.8.46.1.1 This test method shall apply to proximity fire fighting

protective faceshields.

‘N 8.46.1.2 This test shall apply only o coated materials of the

noted element components.

N 8.46.2 Samples. The samples shall be complete proximity
faceshields or reflective coated faceshield material.

‘N 8.46.3 Specimens.

‘N 8.46.3.1 A minimum of two proximity faceshield component
lenses shall be selected.

‘N 8.46.3.2 Five spec1mens shall be chosen from a minimum of
two lenses. Two specimens shall be taken from the left viewing
area and three specimens shall be taken from the right viewing
area. One of the three specimens taken {rom the right viewing
area shall be used as the setup sample.

‘N 8.46.3.3 All test specimens shall be as described in ASTM

D3359, Standard Test Method for Measuring Adhesion by Tape Test
Method B — Cross-Cul Tape Test.

N 8.46.4 Apparatus. The proximity faceshield adhesion test
apparatus and equipment shall be in accordance with ASTM
D3359, Method B — Cross-Cut Tape Test.

‘N 8.46.5 Procedure.
‘N 8.46.5.1 The proximity faceshield adhesion test procedure

shall be in accordance with ASTM D3359, Method B — Cross-Cut
Tape Test.

N 8.46.5.2 Adhesion value of the tape shall be determined in
accordance with 8.54.4.6.

N 8.46.6 Report. The proximity faceshield report shall be in
accordance with ASTM D3359; Method B— Cross-Cut Tape Test.

The fdilure of any one specimen to the
number 2B classification of ASTM D3859, Method B — Cross-Cul
Tape Test, shall constitute failure of the test.

fy
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8.47 Hood Opening Size Retention Test.
8.47.1 Application.

8.47.1.1 This test shall apply to the face openings or SCBA
facepiece interface openings of protective hoods.

8.47.1.2 Protective hoods with either elastic face openings or
manually adjustable face openings shall be tested by the proce-
dure specified in 8.47.4.

8.47.1.3 Protective hoods designed for interface with a SCBA
facepiece(s) shall be tested by the procedure specified in
8.47.5.

8.47.2 Samples.
8.47.2.1 Samples for conditioning shall be whole hoods.
8.47.2.2 Samples shall be conditioned as specified in 8.1.3.

8.47.3 Specimens. A minimum of three whole hoods shall be
tested.

8.47.4 Procedure for Hoods with Elastic or Manually Adjusta-
ble Face Openings.

‘A 8.47.4.1 Specimen “face openmgs ‘shall be placed over a hood
measuring device as shown in Figure 8.6.16.4. Specimen face
openings in the relaxed state shall slide freely over the top half
of the device where the circumference measures 45.6 cm
% 0.6 cm (18.0 in. + 0.25 in.). Specimen face openings shall
then be placed around the lower half of the device where the
circumference measures 54.5 cm + 0.6 cm (21.5 in. +0.25 in.).
Specimens shall then be visually inspected for gaps between the
hood and the measuring device surface.” T

8.47.4.2 Upper and lower half drum mounting fixtures shown
in Figure 8.47.4.2 shall be mounted on a tensile testing
machine.

N 8.47.43 A 115 mm (2% in.) gauge length separation shall be
sel between half drum fixtures on the tensile testing machine.

‘N 8.47.4.4 Place the hood specimen on the half drum fixtures
such that the face opening expands around the upper and
lower drums and the bottom of the hood drapes downward as
shown in Figure 8.47.4.4. The opening shall be placed beyond

Centered
I’y f
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57 £3 M +1mm
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N ﬂGURE 8.47.4.2 Upper and Lower Half Drum Mounting
Fixtures.
!

2018 Edition

the lips on the edge of the half drum fixtures to keep it in posi-
tion during the testing.

iN 8.47.4.5 The elongation of the tensile testing machine shall be

started at an elongation of 508 mm/min (20 in./min).

IN.8.47.4.6 The crosshead movemem of the hood specimen on

the drum fixtures shall be stopped afier a total movement of
89 mm (6.5 in.) and returned to: Lhe zero position of 115 mm
(2% in.) gauge separation.

‘N 8.47.4.7 The hood specimen shall elongated and returned to

the zero position a total of 50 times.

8.47.4.8 Following the 50 cycles; the hood shall be removed
from the headform, and the hood shall be allowed (o relax for
1 minute. !

8.47.4.9 Spec1mens shall e exammed as descnbed in 8.47. 4 1.

8.47.5 Procedure for Hoods with SCBA Facepiece Interface
Openings.

8.47.5.1 The SCBA facepiece that the hood is designed to
interface with shall be properly mounted, according to the
SCBA manufacturer's instructions, on an ISO size ] headform
specified in Figure 8.16.4.1.

8.47.5.2 The hood shall then be donned on the headform,
placing it over the SCBA facepiece.

8.47.5.3 The contact surface of the hood face opening with
the SCBA facepiece shall be measured at a minimum of eight
separate locations around the entire perimeter of the face
opening contact area. The locations of measurement shall be
marked on the hood.

8.47.5.4 Upper and lower half drum mounting fixtures shown
in_Figure 8.47.4.2 shall be mounted on a tensile testing
machme

‘N 8.47.5.5 A 115 mm (2% in.) gauge length separation shall be

set between half drum fixtures on the tensile testing machine.

N 8.47.5.6 Place the hood specimen on the half drum fixtures

such that the face opening expands around the- upper and
lower drums and the bottom of the hood drapes downward as

A FIGURE 8.47.4.4 Hood Face OllJ:ening Gauge.
t
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shown in Figure 8.47.4.4. The opening shall be placed beyond
the lips on the edge of the half drum fixtures to keep it in posi-
tion during the testing. Where the hood is designed to be
manually adjustable around the hood face opening/SCBA face-
piece interface area, the manual adjustment shall be made
prior to commencing the elongation.

| 'N.8.47.5.7 The elongation of the tensile testing machine shall be

started at an elongation of 508 mm/min (20 in./min).

N8.47.5.8 The crosshead movement of the hood specimen on

the drum fixtures shall be stopped after a total movement of
89 mm (6.5 in.) and returned o a to the zero position of
115 mm (2% in.) gauge separation.

:N 8.47.5.9 The hood specimen shall be elongated and returned

to the zero position a total of 50 times. Where the hood is
designed to be manually adjustable around the hood face
opening/SCBA facepiece interface area, the manual adjust-
ment shall be opened and secured between each cycle.

8.47.5.10 Following the 50 cycles, the hood shall be removed
from the headform, and the hood shall be allowed to relax for
1 minute.

8.47.5.11 The hood shall then be donned on the headform
placing it over the SCBA facepiece.

8.47.5.12 The contact surface of the hood face opening with
the SCBA facepiece shall be measured at the same locations
marked around the entire perimeter of the face opening
contact area specified in 8.47.5.3.

8.47.5.13 The amount of overlap shall be measured.

8.47.6 Report for Hoods with Elastic or Manually Adjustable
Face Openings.

8.47.6.1 Observations shall be recorded and reported of thé
ablhty of the face opening (o slide freely over the top half of
lhe hood measuring device and of gaps between the hood face
opening and the bottom hall of the hood measuring device

before and after donning and doffing.’

8.47.7 Report for Hoods with SCBA Facepiece Interface
Openings.

8.47.7.1 The amount of overlap shall be recorded and repor-
ted for each location.

8.47.7.2 The average amount of overlap shall be recorded and
reported for each specimen.

8.47.8 Interpretation for Hoods with Elastic or Manually
Adjustable Face Openings.

8.47.8.1 Pass or fail performance shall be based on the jndi-
vidual face openings being able to slide’ freely in the relaxed
state over the top half of the hood measuring device and any
observauons of gaps between the hood face opening and the
hood measunng device before and after donning and doffing.

8.47.9 Interpretation for Hoods with SCBA Facepiece Inter-
face Openings. Pass or fail performance shall be based on the
average amount of overlap for each specimen. One or more
hood specimens failing this test shall constitute failing perform-
ance.

Shaded text = Revisions.
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8.48 Whole Garment and Ensemble Liquid Penetration Test.
8.48.1 Application.

8.48.1.1 This test method shall apply to protective garments,
protective coats with an mlegmted garment-glove interface,
protective trousers with integrated booties, and entire ensem-

bles that are being evaluated for the optional liquid and partic:

ulate ‘contaminant prolecuon l

8.48.1.2 Modifications to lhlS test method for testing protec-
tive coats and protective coats with an integrated garment-glove
interface shall be as specified in 8.48.9.

8.48.1.3 Modifications to this test method for testing protec-
tive trousers and protective trousers with integrated booties
shall be as specified in 8.48.10.

8.48.1.4 Modifications to this test method for testing protec-
tive coat and trouser sets or protective coveralls shall be as
specified in 8.48.11.

8.48.1.5 Modifications to this test method for testing proxim-
ity fire fighting ensemble garment elements shall be as speci-
fied in 8.48.12.

8.48.1.6 Modifications to this test method for Lesung ¢_nure

ensembles for optional liquid and particulate coritaminant

protection shall be as specified in 8.48.13.
8.48.2 Samples.

8.48.2.1 Samples shall be complete garments or ensemble
elements.

8.48.2.2 Samples shall be conditioned as specified in 8.1.3.
8.48.3 Specimens.

8.48.3.1 A minimum of three specimens shall be tested. Speci-
mens shall consist of individual coats, trousers, or coverall
elements; sets of coats and trousers elements, or entire ensem-
bles for liquid aﬁ(fpiﬁ't.lculale contaminant protection. Each
element shall have in place all layers that are required for the

element to be compliant.

8.48.3.2 The size of the elements comprising the specimens
shall be chosen to conform with the dimensions of the manikin
for proper fit of the specimen on the manikin in accordance
with the manufacturer's sizing system. The size of the elements
compnsmg the specimen shall be the same size as the mafukm
in chest circumference, waist circumference, and inseam

height.

8.48.3.3 Specimens to be tested shall be conditioned as speci-
fied in 8.1.3.

8.48.4 Sample Preparation.

8.48.4.1 Specimens (o be tested shall be conditioned as speci-
fied in 8.1.3.

8.48.4.2 Samples
garments.

to be conditioned shall be complete

8.48.5 Apparatus. The apparatus and supplies for testing shall
be those spec1ﬁed in ASTM Fl359/F1359M Standard “Test
Method for Liquid Penetration Resistance of Protective Clothing or
Protective Ensembles Under a Shower Spray thle on a Manikin, with

the [ollowing modifications:

N = New materjal. 2018 Edition
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(1) The surface tension of the water used in testing shall be
35 dynes/ cm + 5 dynes/cm.
(2)* The manikin used in testing shall be fully upright and

shall have straight arms and legs with the arms positioned

at the manikin’s side.

8.48.6 Procedure. quuld penetration testing of garments
shall be conducted in accordance with ASTM FI359/F1359M,

Standard [Test Method for Liquid Peneiration Resistance of Prolective

Clothing or Protective Ensembles Under a_Shower Spray While' on a

Maiukm, with the following modifications:

(1) Procedure B 'shall be used with an overall exposure
penod of 10 minutes with 2.5 minutes in each of the fo four

orientations.

(2) Biocking of the specimen shall be as specified in 8.48.8,
8.48.9, and 8.48.10, as appropriate, for the Lype of speci-
men being tested.

(3) The method used for mounting of the mamkm in the
spray chamber shall not interfere with the water spray.

(4) The normal outer surface of the material shall be
exposed to the liquid as oriented in the clothing item.

(5) Fluorescent or visible dyes shall not be used in the water
for spraying the suited manikin.

(6) ~“The manikin shall be positioned so that the manikin body

' is in a full vertical orientation with the manikin head

' looking forward, manikin legs straight, and manikin arms

pointing downward by the sides of the manikin torso. The

manikin joints shall be tightened to ensure that the mani

kin maintains this position during testing.

A 8.48.7* Report A diagram shall be prepared for each test
that identifies the locations of any liquid leakage detected on
the liquid-absorptive garment.

8.48.8 Interpretation.

N 8.48.8.1 Any evidence of liquid on the liquid-absorptive
garment, as determined by visual, tactile, or absorbent towel-
ing, shall constitute failure of the specimen.

N848.8.2 In determining the compliance of the specific
garments or ensemble being evaluated, one of the three speci-
mens shall be permitted to dlsplay leakage on the liquid-
absorptive garment of an area that is collectively not greater

than 20 cm? (3.1in.%).

8.48.9 Specific Requirements for Testing Coats and Coats with
an Integrated Garment-Glove Interface.

8.48.9.1 The liquid-absorptive garment shall only cover the
upper torso and arms of the manikin from the middle of the
manikin’s neck, down to the manikin’s waistline, and down to
the manikin’s wrist crease.

8.48.9.2 The coat shall be donned on the manikin in accord-
ance with the manufacturer's instructions for proper wearing.

8.48.9.3 The coat collar shall be placed in the up position on
the manikin with the collar closure system fastened in the
c}osed position. The head of the manikin shall be sealed off
with a plastic bag. The plastic bag shall extend downward over
Lhe collar a distance of not greater than 25 mm (1 in.) and
shall be taped down using duct tape or similar waterproof tape.
The tape shall not extend downward more than 75 mm (3 in.)
from the top of the collar. The bottom edge of the tape and the
plastic bag shall not come closer than 25 mm (1 in.) of the
collar seam where a collar seam is present. Where present, the
collar neck seam shall not be covered.

i
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8.48.9.4 The test shall be conducted with the manikin’s hands
removed. The coat sleeve hem shall be taped smoothly to a can
or an object of similar cylindrical, rigid shape of the same

. nominal diameter as the sleeve opening. The can or cylmdrlcal

object shall be fitted over the wristlet and under the coat’s
outer shell sleeve hem. The tape;shall be duct tape or similar
waterproof tape. ||

8.48.9.4.1 Where garments are supplled with an integrated
garment-glove interface, the mamkms hands shall not be

removed. The garment-glove combination shall be donned on

the mamLm in accordance with Lhe manufacturer's instructions

for proper wearing.

/A'8.48.9.5 The coat shall be tested in conjunction with the

protective trousers specified by the manufacturer, even where
the trousers are not specifically evaluated in this test.

8.48.10 Specific Requirements for Testing Trousers.

‘A 8.48.10.1 The llquld-absorpuve garment shall cover only ‘the

lower torso and legs of the manikin from the manikin’s waist-

line down to the mamkm s ankles.

8.48.10.2 The trousers shall be donned on the manikid in
accordance with the manufaclurers instructions for’ proper
wearing.

A 8.48.10.3 Trousers shall be tested in conjunction with the

protecuve coat specified by the manufacturer, even where the
coat is not specifically evaluated i m this test.

8.48.10.4 Absorbent toweling or similar material shall be
placed underneath the manikin in order to prevent water

splashing up inside the trouser leg.

8.48.10.5 Where trousers are provided with integrated boot-
ies, outer footwear sp_ec1ﬁed to be worn with the booties shall
be donned on the mamkm in accordance with the manufactur—
er's instructions for proper wearing.

8.48.11 Specific Requirements for Testing Coveralls.

8.48.11.1 The liquid-absorptive garment shall only cover the
torso, arms, and legs of the manikin from the middle of the
mamkm s neck, down to the mamkm s wrist crease, and down
10200 mm (8 in.) above the bottom of the heel.

8.48.11.2 The coverall or set of coat and trousers shall be
donned on the mamkm in accordance with the manufacturer's
instructions for proper wearing.

8.48.11.3 The coat collar shall be placed in the up posmon on
the manikin with the collar closure system fastened in the
closed position. The head of the manikin shall be sealed off
with a plastic bag. The plastic bag shall extend downward over
the collar a distance of not greater than 25 mm (1 in.) and
shall be taped down using duct tape or similar waterproof tape.
The tape shall not extend downward more than 75 mm (3 in.)
from the top of the collar. The collar neck seam shall not be
covered.

8.48.11.4 The test shall be conducted with the manikin’s
hands removed. The knit wristlet shall be tucked up inside the
sleeve to prevent the water from absorbing into the wristlet.

8.48.11.4.1 Where garments are supplled with an integrated
garment-glove interface, the mamkms hands shall not be
removed, The garment-glove combination shall be donned on

hy
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the manikin in accordance with the manufacturer’s instruc-
tions for proper wearing.

8.48.11.5 Absorbent Lo_}vg_lgng or similar material shall be
placed underneath the manikin to prevent water splashing up
inside the trouser leg.

8.48.11.6 Where trousers are provided with integrated boot-
ies, outer footwear sp(fgﬁfd to be worn with the booties shall

be donned on the mz}_ml_gn in accordance with the manufactur-
er's instructions for proper wearing.

8.48.12 Specific Requirements for Testing Proximity Fire
Fighting Ensemble Garment Elements.

8.48.12.1 Garment element specimens shall be complete prox-
imity fire fighting protective coats, protective trousers, or
protective coveralls.

8.48.12.2 Specimens shall be conditioned as specified in 8.1.3.

8.48.12.3 Where the proximity fire fighting garment design
has passed the liquid penetration requirements specified for
structural fire fighting garments and the only change to the
proximity garment is from a structural garment outer shell to a
proximity garment outer shell, at least one specimen shall be
tested.

8.48.12.4 Where the proximity fire fighting garment design
has not been tested for structural fire fighting garment liquid
penetration requirements, then a minimum of three specimens
shall be tested.

8.48.13 Specific Requirements for Testing Ensembles for

Optional Liquid and Particulate Contaminant Protection.

8.48.13.1 Specimens for testing shall consist of liquid and
particulate contaminant protective ensembles, including the
garment, helmet, glove, and footwear elements, and the SCBA
specified for the ensemble by the ensemble manufacturer. The
hood interface component shall also be tested where the hood
is not part of the liquid and particulate contaminant protective
ensemble garment elements.

8.48.13.2 A total of three different ensemble specimens shall
be evaluated.

8.48.13.3 Garment, glove, and hood elements shall be condi-
tioned as specified in 8.1.11.

A 8.48.13.4 Where the ensemble garment element does not

include booties, footwear shall be conditioned by flexing for
100,000 cycles in accordance with Appendix B of FIA 1209,
Whole Shoe Flex, with the following modifications:

(1) Water shall not be used. - i
(2) The flex speed shall be 60 cycles per minute, +
per minute. ’

2 cycles

N 8.48.13.4.1 Alternative flexing equipment shall be permitted

to be used when the flexing equipment meets the following
parameters:

(a) Provides the angle of flex as described in FIA 1209.

(b) Capable of a flex speed of 60 cycles per minute, + 2 cycles
per minute.

(c) Provides a means of securing the footwear during flexing.

8.48.13.5 The liquid-absorptive garment shall be a hooded
coverall made of fabric meeting the requirements specified in
ASTM F1359/F1359M, Standard Test Method Jor Liquid Penetra-
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tion. Resistance of Protective Clothing or Pmtectwe Ensembles Under a

Shower _Spray While on_a Mannequin. “The llquxd-absorpuve
garment shall not interfere with the correct wearing of the
ensemble. In addition to the liquid-absorptive garment, the
mamkm s hands shall bel covered with suitably sized,
100 pércent cotton gloves and the manikin’s feet covered with
suitably sized, 100 percent cotlon socks,

8.48.13.6 Spec1mens prov1ded in 8.48.13.1 shall be donned on

the manikin in accordance with manufacturer's specifications.
8.48.13.7 The taping, blockage, coverage, or provision of
absorbent toweling of or to any part of any interface or
element on the ensemble shall not be permitted.

8.48.13.8 The manikin with ensemble in place shall be evalu-
ated using Procedure A'as specified in ASTM F1359/F 1359M,
Standard Test Method for Liquid Penetration Resistance of Protective
Clothing or Prolective Ensembles} Under a Shower Spray While on a

Mannequin, and exposed to the Tiquid spray 5 minutes in each

of the four mamkm orientations for a total of 20 minutes.

8.48.13.9 Following the test, the liquid-absorptive garment,
inner cotton gloves, and inner cotton socks worn on the mani-
km shall be inspected to determine evidence of liquid leakage

8.49 Eyelet and Stud Post Attachment Test.

8.49.1 Application. This test method shall apply to protective
footwear eyelets and stud posts.

8.49.2 Samples.
8.49.2.1 Samples for conditioning shall be whole footwear.

8.49.2.2 The eyelet and stud post samples shall be condi-
tioned as specified in 8.1.3.

8.49.3 Specimens.

8.49.3.1 Specimens shall total two eyelets and two stud posts
on three separate footwear items.

8.49.3.2 Specimens shall be removed from the footwear and
shall be 25 mm x 50 mm (1 in. x 2in.).

8.49.4 Apparatus.

8.49.4.1 A tensile-testing machine shall be used with a traverse
rate of 50 mm/min (2 in./min).

8.49.4.2 Clamps measuring 25 mm x 38 mm (1 in. x 1% in.)
shall have gripping surfaces that are parallel, flat, and capable
of preventing slippage of the specimen during the test.

8.49.5 Procedure.

8.49.5.1 The stud post or eyelet puller shall be inserted or
attached to the upper position of the tensile-testing machine.

8.49.5.2 The traverse rate shall be set at 50 mm/min (2 in./
min).

8.49.5.3 The test eyelet or stud post shall be attached using
the appropriate puller fixture.

8.49.5.4 The eyelet stay shall be clamped, but clamping the

- metal portion of the eyelets or stud hook in the lower clamps

shall not be permitted.

8.49.5.5 The distance between the clamps and stud hooks or
eyelets shall be 1.6 mm to 3. 2 mm (M6 in. 1o % in.).
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8.49.5.6 The test shall then be started.
8!.49.6 Report.

8.49.6.1 The force will reach a peak, decline slightly, and then
increase to complete failure; however, the value at which the
force first declines shall be recorded and reported as the initial
failure point, since this is the separation point of the material
around the eyelet or stud post.

8.49.6.2 The average force shall be calculated, recorded, and
reported.

8.49.7 Interpretation. The average force shall be used to
determine pass or fail.

8.50 Breaking Strength Test.

8.50.1 Application. This test shall apply to garment outer
shell and collar lining materials used in protective garments.

8.50.2 Samples.

8.50.2.1 Samples for conditioning shall be 1 m (1 yd) square
of material.

8.50.2.2 Samples shall be conditioned to the procedure speci-
fied in 8.1.2 at 10 cycles.

8.50.3 Specimens. Five specimens in each of the warp and fill-
ing directions shall be tested from each sample.

8.50.4 Procedure. Specimens shall be tested for breaking
strength in accordance with ASTM D5034 Standard Method for
Breaking Strength and Elongation of Texlile Fabrics (Grab Test).

8.50.5 Report.

8.50.5.1 The breaking strength of each specimen shall be
recorded and reported.

8.50.5.2 The average breaking strength shall be calculated,
recorded, and for the warp and filling directions.

8.50.6 Interpretation.

8.50.6.1 Pass or fail performance shall be based on the aver-
age breaking strength in the warp and filling directions.

8.50.6.2 Failure in any one direction constitutes failure for the
material.

8.51 Conductive and Compressive Heat Resistance (CCHR)
Test.

8.51.1 Application. This test method shall apply to the shoul-
der areas and the knee areas of protective garments.

8.51.2 Samples.

8.51.2.1 Samples shall consist of composites representative of
all layers of the shoulder areas and knee areas used in the
actual construction of the protective garment. Diflerent
samples shall be made representing each different composite
combination used by the garment manufacturer.

8. 51 2.1.1 Samples of garment shoulder areas shall be repre-
se}mauve of the area in the actual garment thal measures al
least 100 mm (4 in.) along the crown of the shoulder and
extending down from the crown on both the front and back of
the garment at least 50 mm (2 in.). The crown of the shoulder
shall be the uppermost line of the shoulder when the garment
is laying {lat on an inspection surface with all closures fastened.

2018 Edition

8.51.2.1.2 Samples of garment knee areas shall be representa-
tive of the knee area in the actual garment that measures at
least 150 mm x 150 mm (6 in. x 6 in.).

8.51.2.2 Samples shall measure 200 mm, x 200 mm (8 in. x
8 in.) and shall be prepared of}the composite layers. The
sample of the composite layers shall be sewn along two adja-
cent sides, with the layers arranged in the same order and
orientation as intended to be worn:

8.51.2.3 All samples shall first be" conditioned as specified in
8.1.2.

8.51.3 Specimens.

8.51.3.1 A minimum of six specimens for testing shall be

taken from the samples after the conditioning specified in
8.51.2.3.

8.51.3.2 The specimens shall méasure 150 mm x 150 mm
(6 in. x 6 in.) and shall be cut froin the sample excluding the
sewn areas so that the composite layers comprising the speci-
men are not sewn together at any point.

8.51.3.3 Specimens for both wet condition testing and dry
condition testing shall then be conditioned as specified in
8.1.3.

8.51.3.4 Specimens shall be conditioned for wet condition
testing as specified in 8.51.3.5.

8.51.3.5 For wet testing, the innermost layer of the composite

specimen shall then be further conditioned as follows prior to

testing:

(1) Blotter paper measuring 225 mm x 225 mm (9 in x 9 in)
shall be saturated in distilled water.

(2) Two sheets of the saturated blotter paper shall be run
together through a wringer that meets the requirements
of 10.2 of AATCC 70, Test Method for Waler Repellency:
Tumble Jar Dynamic Absorplion Test.

(3) The innermost layer of the composite specimen shall be
placed between two sheets of blotting paper.

(4) The innermost layer of the composite specimen, between
the two sheets of blotting paper, shall be placed into a 4L
(1-gal) size air and liquidtight bag and the bag shall be
sealed closed.

(5) The innermost layer of the composite specimen between
the two sheets of blotting paper shall be conditioned in
the air and liquidtight bag at room temperature for at
least 24 hours, and shall not be removed from condition-
ing more than 5 minutes prior to testing.

(6) After removal from conditioning, the innermost layer
shall be removed from the blotting paper, and the
composite specimen shall be reassembled with all layers
arranged in the same order and orientation as intended
Lo be worn.

8.51.3.6 A minimum of three specimens shall be tested for
shoulder areas in the wet condition. A minimum of three speci-
mens shall be tested for knee areas in the wet condition.

8.51.4 Apparatus. The test apparatus shall be in accordance
with ASTM F1060, Standard Test Method for Thermal Protective
Performance of Malerials for Protective Clothing for Hol Surface
Conlact, with the following modifications:

(1) For the shoulder area CCHR rating, the sensor assembly
shall be modified so that the pxessure applied to the test

|
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specimens shall be 140 g/cm? + 1.4 g/cm?® (2 psi
- + 0.2 psi).
(2) For the knee area CCHR rating, the sensor assembly shall
be modified so that the pressure applied to the test speci-
mens shall be 562 g/cm® + 56 g/cm® (8 psi + 0.8 psi)]

8.51.5 Procedure. Specimens shall be tested in accordance
with ASTM FI_QGO Standard Test Method for Thermal Protective

Performance of Malerials for Protective Clothing for Hot Surface
Conlact, with the following modifications:

(1) Specimens shall be tested using an exposure temperature
of 280°C, +3/' 0°C (536°F, +5/-0°F).

(2) Time “Zero” shall "be the time thal the sensor and speci-
men are placed in direct contact with the exposure
surface.

(3) A determination shall be made if the time to second:
degree burn is equal Lo or exceeds 25.0 seconds. )

(4) Specimens showing a second degree burn time that is
equal to or greater than 25 seconds shall be considered to
have demonstrated passing performance. Specimens that
have d second- -degree burn time that is less than
25 seconds shall be considered 1o have demonstrated fail-
ing performance.

(8) Calibration shall be performed at 280°C, +3/-0°C (536°F,

+5/-0°F), using a calibration media that produces

between 6- to 7-second time to pain values and between

10- to 12-second time to second-degree burn.

8.51.6 Report. The number of specxmens demonstrating pass-
ing performance and the number of specimens showing failing
performance shall be reported separately for the shoulder area
and the knee area under both dry and wet conditions.

8.51.7 Interpretation. Shoulder area and knee area compo-
sites shall be considered to have demonstrated passing
performance when there are no reported failures for any speci-
men under either dry or wet conditions.

8.52 Radiant Protective Performance Test.
8.52.1 Application.

8.52.1.1 This test method shall apply (o garment outer shell
materials, glove outer shell materials, helmet faceshields,
helmet outer covers, and helmet shrouds.

8.52.1.2 Modifications to this test method for testing garment
outer shell and glove outer shell materials shall be as specified
in 8.52.7.

8.52.2 Samples. Samples for conditioning shall be garment
and glove outer shell materials, helmet faceshields, helmet
outer covers, and helmet shrouds.

8.52.3 Specimens.

8.52.3.1 Five specimens of each sample shall be conditioned
in accordance with 8.1.3 prior (o testing. o

8.52.3.2 Test specimens shall be 75 mm x 250 mm (3 in. x
10in.).

8.52.3.3 All specimens excluding helmet faceshields shall be
conditioned by means of abrading the sample before removing
it from the conditioned atmosphere. Specimens shall be tested
for radiant heat not more than 5 minutes after removal from
conditioning.
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8.52.3.4 All specimens shall be conditioned on an oscillating
drum abrasion apparatus as specified in ASTM D4157 Standard
Test Method for Abrasion Resistance of Textile Fabric (Osczllalmy
Cylinder Method). The spec1mens shall be mounted on the oscil-
lating drum of the apparatus The abradant shall be No. 6
hard-textured cotton duck conformmg to the construction,
weight, and strength of Type I of Federal Specificalion
CCC:C419, Cloth, Duck, Unbleached Plied-Yarns, Army and
Numbered, and shall be cut into strips 45 mm (1% in.) wide by
230 mm (9 in.) long with the long dimension in the warp or
wale direction. The abradant shall be mounted in the specimen
holding clamps under a tension of 13.5 N (3 Ibf) and a head
load of 1.36 kg (3 1b). A new abradant shall be used for each
test, and the contact area of the abradant shall be free of slubs,
knots, or other weave imperfections. The test specimens shall
be subjected to 300 abrasion cycles.

8.52.4 Procedure.

8.52.4.1 Specimens shall be tested in accordance with ASTM
F1939, Standard Test Method for Radiant Heat Resistance of Flame
Resistant Clothing Malerials with Continuous Heating.

8.52.4.2 The selected test exposure shall be 2 cal/cm? as provi-
ded for in the test method.

8.52.4.3 The following provisions of ASTM F1939 shall not be
required:

(1) Section 8.2, Laundering of Laboratory Samples

(2) Section 8.5, Determination of Test Specimen Average
Thickness

(3) Section 8.6, Determination of Test Specimen Average
Surface Density

8.52.5 Report.

8.52.5.1 Five specimens shall be tested, and the intersect time
shall be determined.

8.52.5.2 The average intersect time of the five specimens shall
be calculated, recorded, and reported.

8.52.6 Interpretation. The average intersect ime of all speci-
mens of an item shall be used to determine pass or [fail
performance.

8.52.7 Modifications for Testing Garment Outer Shell and
Glove Outer Shell Materials.

8.52.7.1 The garment and glove outer shell material test speci-
mens shall be 75 mm x 250 mm (3 in. x 10 in.) with the long
dimension in the warp or wale direction.

8.52.7.2 Specimens shall be tested as specified in 8.52.2
through 8.52.7.

8.52.8 Modifications for Testing Helmet Faceshields.

8.52.8.1 The specimen holder assembly plates shall have a
thickness of 3 mm + 0.1 mm to minimize deformauon of the
holder by the specimen.

8.52.8.2 The specimen holder assembly front plate shall have
a center cut-out of 64, mm x 125 mm (2% in. x 5 in.).

8.52.8.3 The test specimen shall be a minimum of 100 mm x
137 mm (4 in. x 5% in.). The test specimen shall be cut from a
faceshield with the long dlmensmn representing the vertical

direction as worn. |
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'N 8.52.8.4 The faceshield shall be mounted with only enough
force to secure the faceshield in the sample holder. The
fnounting screws shall nol be tightened to the point of distort-

ing the faceshield or sample holder.
8.53 Radiant Heat Resistance Test 3.

8.53.1 Application. This test shall apply to helmet shell
systems.

8.53.2 Samples.
8.53.2.1 One sample helmet shell shall be used.

8.53.2.2 The sample helmet shall have any reflective outer
covering in place as intended for use, but shall have all shock
absorbing and thermally insulating materials removed from the
interior.

8.53.3 Specimens. Specimens shall be conditioned as speci-
fied in 8.1.3.2.

8.53.4 Apparatus.

8.53.4.1 The test apparatus shall be the radiant exposure
chamber as specified in 8.1.6.

8.53.4.2 The sensor shall be an exposed bead Type ] or
K30 AWG thermocouple that will be connected to a recording
device that is capable of reading degrees centigrade.

8.53.5 Calibration Procedure. The chamber shall be calibra-
ted according to the calibration procedure specified in 8.1.6 to
obtain a stable uniform irradiance of 1.0 W/cm? + 0.1 W/cm?2.

8.53.6 Procedure.

8.53.6.1 One specimen helmet shell, with any reflective outer
covering in place as intended for use but with all shock absorb-
ing and/or thermally insulating materials removed from the
interior, shall be used.

8.53.6.2 An exposed bead Type J or K30 AWG thermocouple
shall be fastened to the inner surface of the specimen helmet
shell in such a way that the thermocouple bead is in contact
with the shell material. The thermocouple bead shall be
permitted to be placed at any location within a 100 mm (4 in.)
diameter of where the front rear axis of the center line of the
shell and the intersection of the bitragion coronal meet. There
shall be no internal or external projections greater than 2 mm
(6 in.) in height on the shell within 25 mm (1 in.) of the ther-
mocouple bead in any direction. The thermocouple shall be
connected to a recording device that reads degrees centigrade.

8.53.6.3 The specimen helmet with thermocouple shall be
placed in the radiant exposure chamber specified in 8.1.6.
With the radiant panel adjusted to provide a stable uniform
irradiance of 1.0 W/cm? + 0.1 W/cm? in accordance with 8.1.6,
the sample shall be placed in the chamber so that the thermo-
couple location is in the center of the area of radiant exposure.

8.53.6.4 The specimen shall be exposed to an irradiance of
1.0 W/cm? + 0.1 W/cm? for 180 seconds.

8.53.6.6 Thermocouple temperatures shall be recorded at the
beginning and at the end of the 180 seconds.

8.53.7 Report. The difference of the initial temperature and
the temperature at 180 seconds shall be recorded and repor-
ted.

2018 Edition

8.53.8 Interpretation. Any rise in temperature greater than
25°C (78°F) shall constitute failure of this test.

8.54 Wet Flex Test.

8.54.1 Application. This test mel{hod shall apply to garment
outer shell materials, glove outer:,'shell materials, helmet face-
shields, footwear, helmet outer covers, and helmet shrouds.

8.54.2 Samples. Samples shall be conditioned as specified in
8.1.3.

8.54.3 Specimens. Specimens shall be 100 mm x 200 mm
(4 in. x 8 in.) with the long dimension parallel to the warp or
wale direction and shall be from the fabric lot used in the
construction of the proximity protective garment.

8.54.3.1 Five (5) specimens from each sample unit shall be
tested with no two specimens containing the same yarns.

8.54.3.2 The specimens shall bel:immersed in water at 60°C
+ 3°C (140°F = 5°F), for 15 minutes.

8.54.3.3 Upon removal from the water, the test specimen shall
be placed on two layers of absorbent-type blotters and covered
by two additional layers.

8.54.3.4 The blotling paper- shall conform to the require-
ments in AATCC 35, Waler Resistance: Rain Test.

8.54.3.5 After placing the wet specimens between the blotters,
a 4.5 kg (10 Ib) weight, a steel rod 75 mm (3 in.) in diameter
and 125 mm (5 in.) long, shall be rolled over the test specimen
for four complete cycles, eight passes.

8.54.3.6 The specimen shall be removed from between the
blotters and placed in the flexing device as specified in
8.54.3.4.

8.54.4 Apparatus.

8.54.4.1 The flexing device as shown in Figure 8.54.4.1(a) and
Figure 8.54.4.1(b) shall be used.

8.54.4.2 The flexing device shall have a suitable weight on the
weight arm to produce a 13.5 N to 15.75 N (3 Ib to 3.5 1b)
tension on the specimen during flexing.

8.54.4.3 The tensioning jaw or clamp shall be so located that,
with the tension jaw arm vertical, any point on the tensioning
jaw would be the apex of a cone of motion generated between
that point and the corresponding point of the moving jaw.

8.54.4.4 The crank arms shall be equal in effective length and
in angular phase so that the moving jaw connecting the two
arms remains parallel to the tension jaw throughout a
complete revolution of the arms. '

8.54.4.5 A tray or board, flat black in color and sufficiently
large to catch any particles that are removed from the fabric,
shall be cleaned before each test and examined for material
particles after each test.

8.54.4.6 A motor-driven apparatus shall be permitted to be
used in lieu of the manual device specified.

8.54.5 Procedure.

8.54.5.1 The specimens shall be taken directly from the blot-
ter paper and placed in the flexing device with the warp or
wale direction perpendicular to the:ijaw line.
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Note: Both cloth jaws
must clamp the specimen
U securely over the entire
width of the specimen at

their respective ends of
the specimen.

TOP VIEW
Top View of Flexing Device.
8.54.5.2 The distance between jaw lines shall be 135 mm

(5%1in.).
8.54.5.3 The specimen shall be placed in the device with the

moving jaw at bottom dead center, the tension jaw arm vertical,’

and the face of the cloth down.

8.54.5.4 Each jaw shall clamp the specimen across the entire
width. -

8.54.5.5 The crank handle shall be turned at a rate of 50 revo-
lutions = 10 revolutions per minute of the crank arms and
moving jaw during the test.

8.54.5.6 The specimen shall be flexed for 1000 cycles, then
removed [rom the apparatus, and shall be visually inspected to
determine pass/fail.
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8.54.6 Report. Evidence of any cracking or delamination
shall be identified and defined and shall be recorded and
reported.

8.54.7 Interpretation. II
8.54.7.1 Any cracking or d%lamination closer than 22 mm
(% in.) from either jaw line sh;:all not be considered.

8.54.7.2 Failure of any one sf)ecimen shall constitute failure of
sample unit.

8.55 Adhesion After Wet Flex-Tape Method Test.
8.55.1 Application.

8.55.1.1 This test method shall apply to the following proxim-
ity fire fighting protective ensemble elements: garment outer
shell materials, glove outer shell materials, helmet outer covers,
and helmet shrouds.

8.55.1.2 This test shall apply only to coated or laminated mate-
rials of the noted element components.

8.55.2 Samples. The same samples used in Section 8.54, Wet
Flex Test, shall be the samples used [or this test.

8.55.3 Specimens. The same specimens specified in 8.54.3
shall be the specimens used for this test.

8.55.4 Apparatus.

8.565.4.1 The tensile-testing machine described in ASTM
D5034, Standard Test Method for Breaking Strength and Elongation
of Textile Fabrics (Grab Test), shall be used with the modification
that all machine attachments for determining maximum load
shall be disengaged and the speed of the pulling clamp shall be
505 mm/min (20 in./min).

8.55.4.2 Five 50 mm x 100 mm (2 in. x 4 in.) steel plates
conforming to Class 301 or Class 304 of ASTM A666, Standard
Specification for Annealed or Cold Worked Austenitic Slainless Steel
Sheet, Strip, Plate, and Flat Bar, which have been polished to a
No. 4 finish shall be used.

8.55.4.3 A 38 mm (1% in.) wide steel roller weighing 4.53 kg
% 0.06 kg (10 1b = 2 oz), shall be used.

8.55.4.4 A pressure sensilive tape used for testing the adhe-
sion of the coating or the laminate shall be used and shall have
the required adhesion value specified in 8.55.4.6.11.

8.55.4.5 Candidate pressure sensitive tapes, for potential use
in testing the adhesion of coatings or laminates, shall have the
adhesion value of the candidate tapes be determined by the
procedure specified in 8.55.4.6.12.

8.55.4.6 Procedure for Determining Adhesion Value of Candi-
date Pressure Sensitive Tapes.

8.55.4.6.1 The equipment specified in 8.55.4.1, 8.55.4.2, and
8.556.4.3 shall be used in the procedure for adhesion value
determination.

8.55.4.6.2 Prior to each adhesion value determination proce-
dure, the steel plates specified in 8.55.4.2 shall be thoroughly
cleaned with diacetone alcohol, methyl alcohol, or methyl ethyl
ketone, using a clean piece of lint-free wiping tissue.

8.55.4.6.3 Five specimens [rom the same production batch of
each candidate pressure sensitive tape shall be tested. Each
k
)
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candidate tape specimen shall measure 25 mm x 200 mm (1 in.
x 8in.).

8 55.4.6.4 Each of the five tape specimens ol one candidate
tape sample, specified in 8.55.4.6.3, shall be applied to the
clean surface of each of the five steel plates, specified in
8.55.4.2, so that it covers the entire length of the plate and
extends 100 mm (4 in.) beyond one end of the plate.

8.55.4.6.5 Each candidate tape specimen shall be pressed
down by passing the roller, specified in 8.55.4.3, over the tape
six times, three times in each direction.

8.55.4.6.6 The free end of the candidate tape specimen shall
be doubled back over the specimen 180 degrees, and 25 mm
(1in.) of the tape shall be peeled off the plate.

8.55.4.6.7 Each plate, with the candidate tape specimen
affixed, shall be tested separately for adhesion value determina-
tion.

8.55.4.6.8 The plate shall be inserted and clamped in the
bottom jaw of the tensile-testing machine, specified in 8.55.4.1,
with the free end of the candidate tape specimen oriented
downward.

8.55.4.6.9 The free end of the candidate tape specimen shall
be looped upward and inserted and clamped in the upper jaw
5o as to peel the tape specimen from the plate when the jaw
motion is started.

8.55.4.6.10 The minimum tension required to remove the
remainder of the candidate tape specimen from the steel plate,
excluding the final 25 mm (1 in.), shall be recorded by an auto-
graphic recording device.

8.55.4.6.11 The recorded minimum tension value of the
candidate tape specimen shall be the adhesion value.

8.55.4.6.12 All five specimens of the candidate tape shall have
an adhesion value of not less than 4.8 N/cm (2% Ib/in.) width,
and not more than 6.2 N/cm (3% 1b/in.) width for the pres-
sure sensitive tape to be selected for use in testing the adhesion
of the coating or the laminate.

8.55.5 Procedure.

8.55.5.1 Immediately after each of the five specimens has
completed the testing specified in Section 8.54, Wet Flex Test,
the five specimens shall be tested and evaluated for adhesion.

8.55.5.2 A razor cut design shall be symmetrically centered
within the 100 mm x 200 mm (4 in. x 8 in.) of each of the five
specimens. The cut design shall be two X cuts and three hori-
zontal cuts and shall be made as shown in Figure 8.55.5.2. The
cuts shall be made with a sharp razor blade through the coat-
ing or laminate and adhesive layers, but shall not cut through
the base cloth.

8.55.5.3 Five 25 mm x 200 mm (1 in. x 8 in.) pieces of pres-
sure sensitive tape, taken from a lot of material that has quali-
fied for use in testing the adhesion of coatings or laminates by
Lhe procedure specified in 8.55.4.6, shall be used for adhesion
Lestmg

8.55.5.4 One piece of the pressure sensitive tape, specified in

8155.5.3, shall be used [or each of the specimens.

8! .55.5.5 The pressure sensitive tape shall be applied to the
specimens so that it covers the entire length of the specimen,
centered over the X cuts and horizontal cuts as shown in

2018 Edition

in.) | . —Test sample

100 mm
(4in.)

Note: Solid lines indicate cut lines.
FIGURE 8.55.5.2 Cuts.

Figure 8.55.5.2, and extending 100 mm (4 in.) beyond one end
of the specimen.

8.55.5.6 The pressure sensitive tape shall be pressed onto the
specimen by passing the roller over the specimen six times,
three times in each direction.

8.55.5.7 The free end of the pressure sensitive tape shall be
doubled back over the specimen 180 degrees, and 25 mm
(1 in.) of the pressure sensitive tape shall be peeled off the
specimen.

8.55.5.8 The specimen shall then be inserted and clamped in
the bottom jaw of the tensile-testing machine, specified in
8.55.4.1, with the [ree end of the pressure sensitive tape down-
ward.

8.55.5.9 The [ree end of the tape shall be looped upward and
inserted and clamped in the upper jaw of the tensile-testing
machine so as Lo peel the pressure sensitive tape from the
specimen when the jaw motion is started.

8.55.5.10 The jaw motion of the tensile-testing machine shall
be engaged to peel the pressure sensitive tape from the speci-
men.

8.55.5.11 Following removal of the pressure sensitive tape, the
tape and specimen shall be visually examined for compliance.

8.55.6 Report.

8.55.6.1 Evidence of any delammauon shall be recorded and
reported. \

8.55.6.2 Evidence of any parLiculaLLc on the pressure sensitive
tape adhesive [rom the coating shall be recorded and reported.
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8.55.7 Interprelation.

8.55.7.2 Evidence of separauon “or removal of the surface coat-

ing shall constitute a failure.

8.55.7.3 The failure of any one specimen shall constitute fail-
ure of the test.

8.56 Flex at Low Temperature Test.

8.56.1 Application. This test method shall apply to garment
outer shell materials, glove outer shell materials, helmet face-
shields, footwear, helmet outer covers, and helmet shrouds.

8.56.2 Samples.

8.56.2.1 Samples shall be taken from the fabric lot used in the
construction of the garment.

8.56.2.2 Samples shall be conditioned as specilied in 8.1.3.
8.56.3 Specimens.

8.56.3.1 A minimum of five specimens shall be tested.

.8.56.3.2 Specimens shall measure 25 mm x 100 mm (1 in. x

4 in.), with the long dimension in the warp or wale direction.

8.56.4 Apparatus. The test jig as shown in Figure 8.56.4 shall
be used.

8.56.5 Procedure.

8.56.5.1 The test samples and test jig, as shown in Figure
8.56.4, shall be conditioned for 4 hours at a lemperature of
—32 C (-25°F).

8.56.5.2 At the end of the conditioning period, with the jig
and the test specimens stll in the test atmosphere, the speci-
men shall be placed in the open jig with the rod in the center
of the fabric. The face of the fabric shall be positioned away
from the rod. I

8.56.5.3 The jig shall be closed in less than 3 seconds so that
the specimen is bent face out'around the rod until the back of
the specimen touches itself.

8.56.5.4 The tested fabric shall be examined without magnifi-
cation.

8.56.6 Interpretation. Failure of any one specimen shall
constitute failure of sample unit of production.

8.57 Resistance to High-Temperature Blocking Test.

8.57.1 Application. This test method shall apply to proximity
fire fighting garment outer shell materials, proximity fire fight-
ing glove outer shell materials, proximity fire fighting helmet
outer covers, and proximity fire fighting helmet shrouds.

8.57.2 Specimens. Specimens shall be tested after being
subjected to the procedure specified in 8.1.3.

8.57.3 Procedure.

8.57.3.1 Blocking test procedure shall be as stated in Method
5872, Temperature, High, Effect on Cloth Blocking, of Federal Test
Method Standard 191A, Textile Test Methods.

8.57.3.2 Following each test prdcedure the test specimen shall
be examined to determine pass or fail performance.

8.57.4 Report. Any evidence of blocking shall be recorded
and reported.

Hinge, 8 required
5mm ;
225 mm (9 in.) ———————>| 13 mm
s in. )_’| @in) M (v2in.)
| .
@ @ Plate A @ @ _
Plate B Plate C | !
10 mm | 13 mm
% in.)A'l |<—1OO mm (4 in.) —> F—100 mm (4 in. )—>| = (hin)
10 mm
(%in.)
3 mm
(%in.) Screw #10-32, 25 mm (1 in.)—> l—
_L 16 required ‘\
v i Ry = E 4
T i oo Pin-Hinge
3 mm 3mm (Yin.)
(Vein.) 100 mm [~ diameter,
(4in.) [125 mm 2 required
(5in.)
106 mm
(4% in.)
b h
e h
10 N % b ¥
mm 44 mm ¢
(3&in.) y (1%in.) |
Material: Plates and hinges — aluminum alloy. y
Hinge pins — steel rod. |
Smooth machine finish all over. |
. , I
FIGURE 8.56.4 Jig Assembly — Resistance to Low Temperature Test. !
q
Shaded text = Revisions. A = Text deletions and figure/table revisions. ® = Section deletions. N = New mateﬁial. 2018 Edition

This material is protected by copyright held by National Fire Protection Assocliation.

Licensed to Hogan Lovells LLP for the sole and limited purpose of use in litigation and not for any other purpose. Not for sale or distribution.



1971-100

PROTECTIVE ENSEMBLES FOR STRUCTURAL FIRE FIGHTING AND PROXIMITY FIRE FIGHTING )

8.57.5 Interpretation. Failure of any one specimen shall
constitute failure of the unit of product.

8.58 Drag Rescue Device (DRD) Materials Strength Test.
8.58.1 Application.

8.58.1.1 This test shall apply to DRD materials and DRD
seams, splices, and joints.

8.58.1.2 Modifications to this test method [or testing DRD
g$eams, splices, and joints shall be as specified in 8.58.7.

8.58.2 Samples.

8.58.2.1 Five samples shall be taken from each different DRD
material.

8.58.2.2 Five samples shall be taken from each different type
of DRD seam, splice, and joint.

8.58.2.3 Samples for conditioning shall be at least 1 m (1 yd)
lengths of material including seams {or seam testing.

8.58.3 Specimens.

8.58.3.1 Specimens shall be tested after being subjected to the
conditioning specified in 8.1.2.

8.58.3.2 A total of five material specimens representative of
the DRD materials shall be tested for each material type.

8.58.3.3 A minimum of five seam, splice, and joint specimens
representative of the DRD seams, splices, and joints shall be
tested for each seam, splice, and joint type.

8.58.4 Procedure. Specimens shall be tested for breaking
strength only as specified in ASTM D6775, Standard Test Method
for Breaking Strength and Elongation of “Textile Webbing, Tape and
Braided Malterial.

8.58.5 Report.

8.58.5.1 The breaking strength of each specimen shall be
recorded and reported.

8.58.5.2 The average breaking strength of all specimens shall
be calculated, recorded, and reported.

8.58.6 Interpretation. The average breaking strength shall be
used to determine pass or [ail performance.

8.58.7 Specific Requirements for Testing DRD Seams, Splices,
and Joints.

8.58.7.1 The test specimen shall be as specified in ASTM
D6775, Standard Test Method for Breaking Strength and Elongation
of Textile Webbing, Tape and Braided Malerial, and shall include
the seam, splice, and joint in the middle of the test specimen.

8.58.7.2 Testing shall be performed as specified in 8.58.4.
8.59 Drag Rescue Device (DRD) Function Test.

8.59.1 Application. This test shall apply to DRD installed in
plrolecLive coats and protective coverall elements.

8.59.2 Samples.

8!.59.2.1 Samples shall consist of complete protective coats or
plrotective coveralls with DRD installed.

8{.59.2.2 Samples shall be conditioned as specified in 8.1.3.
|
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'8.59.3 Specimens.

8.59.3.1 Specimens for testing shall be complete coat or
complete coverall garment elemer‘ns with DRD.

8.59.3.2 A minimum of three séecimens shall be tested for
each garment element type. ;

i

8.59.8.3 Each specimen shall have all garment layers in place.
8.59.4 Apparatus.

8.59.4.1 One pair of protective gloves shall be provided.

8.59.4.1.1 The gloves shall be certified as compliant with this
standard and shall be properly sized to fit the test technician.

8.59.4.1.2 For structural fire fighting ensembles, the protec-
tive gloves shall be structural fire fighting gloves.

8.59.4.1.3 For proximity fire fighting ensembles, the protec-
tive gloves shall be proximity fire fighting gloves.

8.59.4.2 One IAFF “Rescue Randy” Model 1475 mannequin,
or equivalent, shall be provided as the test mannequin.

8.59.4.3 One open-circuit SCBA shall be provided.

‘A 8.59.4.3.1 The SCBA shall be certified as compliant with

NFPA 1981.

8.59.4.3.2 The SCBA shall be equipped with an empty
60:minute rated breathing air cylinder.

8.59.5 Procedure.

8.59.5.1 The DRD shall be inspected to insure correct installa-
tion within the garment element in accordance with manufac-
turer's instructions.

8.59.5.2 The DRD shall be in the secured, non-deployed, posi-
tion.

8.59.5.3 The size of the specimen shall properly fit the manne-
quin by conforming to the dimensions of the mannequin chest
circumference in accordance with the manulacturer's sizing
system.

8.59.5.4 The test specimen shall be donned on the test
mannequin in accordance with the manufacturer's instructions
for proper wearing, and shall be tested with an SCBA.

8.59.5.5 The SCBA shall be donned in accordance with the
SCBA manufacturer's instructions over the specimen.

8.59.5.6 The test mannequin shall be placed on its side on a
concrete surface.

8.59.5.7 With the test mannequin in position, the test techni-
cian shall don the gloves specified in 8.59.4.1.

8.59.5.8 The test technician shall deploy the DRD according
to the manufacturer's instructions.

8.59.5.9 Deployment time shall be measured beginning when
the test technician touches the marninequin and shall stop when
the dragging motion begins.

8.59.5.10 The test technician shall drag the mannequin in a
eralghL line using the DRD, in accordance with the manufac-
turer’s instructions, for a distance of 2.5 m, +0. 5/ -0m (81,

+1%/-0 1.
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8.59.5.11 The deployment of the DRD and the dragging of
the mannequin shall be observed to determine if the SCBA is
dislodged from the “as donned position.”

8.59.6 Report.

8.59.6.1 The deployment time of the DRD shall be recorded
and reported.

8.59.6.2 The ability to drag the mannequin the required
distance shall be recorded and reported.

8.59.6.3 Change in the position of the SCBA during either the
deployment of the DRD or the dragging of the mannequin
shall be recorded and reported.

8.59.7 Interpretation.

8.59.7.1 The inability to deploy the device in 10 seconds or
less, or the inability to drag the mannequin 2.5 m (8 ft) shall
constitute failing performance.

8.59.7.2 Failure of one or more specimens shall constitute fail-
ing performance.

8.60 Conductive Heat Resistance Test 3.

8.60.1 Application. This test method shall apply to proximity
footwear upper material.

8.60.2 Samples.

8.60.2.1 Samples for conditioning shall be whole [ootwear.
8.60.2.2 There shall be at least three samples of footwear.
8.60.3 Specimens.

8.60.3.1 A total of three specimens of footwear shall be tested.

8.60.3.2 Footwear specimens shall be cut from portions of the
footwear upper or from a composite that is representative of
footwear upper construction at the thinnest part. Specimens
shall consist of each composite of footwear upper used in the
actual footwear construction, including the tongue but exclud-
ing the gusset, with the layers arranged in proper order. Where
a composite is identical to another composite except for addi-
tional reinforcement layer(s), the composite with no reinforce-
ment layers shall be tested.

8.60.3.3 Specimens shall be conditioned as specified in 8.1.3.

8.60.4 Procedure. Specimens shall be tested in accordance
with ASTM F1060, Standard Test Method for Thermal Prolective
Performance of Malerials for Protective Clothing for Hol Surface
Contact, with the following modifications:

(1) Specimens shall be tested using an exposure temperature
of 100°C (212°F). The pressure applied during the test
shall be 3.45 kPa, +0.35 kPa (0.5 psi, +0.05 psi).

(2) The test exposure duration shall be 10 minutes.

8.60.5 Report. The maximum temperature during the
10-minute exposure shall be recorded and reported.

8.60.6 Interpretation. Pass/fail determinations shall be based
on the average temperature of all specimens tested.

8.61 Radiant Heat Resistance Test 2.

8.61.1 Application. This test method shall apply to proximity
protective footwear.

§h:ided_téx§ = Revisions.
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8.61.2 Samples.

footwear.

Samples for conditioning shall be complete

8.61.3 Specimen Preparation.
|

8.61.3.1 A minimum of three complete footwear items shall
be tested.

8.61.3.2 Specimens shall be! conditioned in accordance with
8.1.3.

A 8.61.4 Apparatus. The apparatus shall consist of the follow-

ing:

(1) Radiometer of the Schmidt-Boelter or Gardon type with
radiant heat flux transducer with a diameter of 256 mm
(1 in.), a minimum viewing angle of 150 degrees, a mini-
mum spectral response flat within 3 percent over a range
ol at least 1.0 pum to 10.0 pm, and an overall accuracy of at
least +5 percent of the reading.

(2) Radiant panel with an effective radiating surface of not
less than 150 mm x 150 mm (6 in. x 6 in.) and an emit-
tance approximating that of a blackbody of T000K + 200K
(1340°F = 360°F) T

(3) Thermocouple with meter

(4) Test chamber that prevents interference from air ‘move-
ment -

(5) A means of holding the boot in place so that boot mate-
rial shrinkage does not cause movement of the boot away
from the panel

8.61.5 Procedure.

8.61.5.1 Tests shall be done on each area of the footwear
upper, including the tongue but excluding the gusset, which
consists of a different composite. Where a composite is identi-
cal to another composite except for additional reinforcement
layer(s), the composite with no reinforcement layers shall be
representative of the composite with reinforcement layer(s).

8.61.5.2 The radiant panel shall be placed in front of the
radiometer, parallel to the plane tangent to the radiometer.
The radiant panel shall be adjusted to obtain a stable, uniform
irradiance of 4.0 W/cm2, +0.4/~0.0 W/cm? (1.0 cal/cm?/sec,
+0.01/F0.0 cal/cm?/sec), over 2 minimum 75 mm (3 in.) diam-
eter circle located on the above plane and centered at the
center of the test area. Calibration shall be achieved when the
irradiance changes by less than 10 percent during a 3-minute
period.

8.61.5.3 The thermocouple shall be affixed with thermally
conductive adhesive to the inside surface of the lining next to
the foot in the center of the test area. The radiometer shall be
replaced with the protective footwear with the test area orien-
ted parallel to the plane tangent to the heat source at the same
distance from the heat source. The area shall be exposed for
100 seconds, +5/—50 seconds.

8.61.5.4 The thermocouple temperature shall be recorded at
100 seconds of exposure.

8.61.6 Report.

8.61.6.1 The temperature at 100 seconds of exposure shall be
reported for each specimen.

8.61.6.2 The average lemperature at 100 seconds of exposure
for all specimens shall also be c'alculaled and reported.

|l
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8 61.7 Interpretation. The average lemperature at 100
seconds of exposure for all specimens tested shall be used to
determine pass/fail performance. :

8.62 Light Degradation Resistance Test.

‘A 8.62.1 Application. This test method shall apply to moisture
barrier materials.

8.62.2 Samples.

8.62.2.1 Samples for conditioning shall be at least 380 mm
(15 in.) square and shall consist of a composite constructed
using a layer of 7.5 oz woven 93 percent meta-aramid, 5 percent
para-aramid, 2 percent antistat fiber, the moisture barrier, a
layer of 3.8 oz + 0.3 oz, aramid needle punched nonwoven,
quilted to a 3.4 oz + 0.2 oz, aramid woven plain weave thermal
barrier material, and another layer of 7.5 oz woven 93 percent
meta-aramid, 5 percent para-aramid, 2 percent antistat fiber.
The fourlayer composite sample shall be stitched around the
entire periphery.

8.62.2.2 Where the layer intended to be the moisture barrier
is configured of a composite that includes outer shell, moisture
barrier, or thermal barrier combinations, the samples to be
condiuoned shall be constructed using those materials.

8.62.2. 3 The moisture barrier layer shall be removed [rom the
fourlayer composite samples after all conditioning has been

completed and shall become the moisture barrier specimen.

8.62.2.4 Where the moisture barrier is configured as indicated
in 8.62.2.2, specimens shall be permitted to be a composite of
layers provided that the layer intended to be the moisture
barrier will face the light source in the test apparatus and provi-
ded that the specimen was conditioned according to 8.62.2.2.

8.62.3 Sample Preparation. Sample composites shall be
subjected to two cycles of the [ollowing conditioning:

(1) The sample shall first be subjected to the procedure
specified in 8.1.2.

(2) The sample shall then be conditioned as specified in
8.1.3.

(3) The sample shall then be conditioned as specified in
8.1.5. )

(4) The sample shall then be conditioned at a temperature of
21°C + 3°C (70°F = 5°F), and a relatdve humidity of
65 percent + 5 percent [or at least 4 hours.

8.62.4 Specimen Preparation.

8.62.4.1 The moisture barrier material will be removed from
the conditioned sample composite and be cut into specimens
at least 150 mm (6 in.) square.

8.62.4.2 A minimum of [our specimens shall be tested.
8.62.5 Procedure.

8.62.5.1 Light resistance testing shall be conducted in accord-
ance with ASTM G155, Standard Practice for Operaling Xenon Arc
L:ighl Apparatus for Exposure of Non-Metallic Materials, using Cycle
8 Exposure Conditions. Both inner and outer filters shall be

borosilicate. Exposure duration shall not include dark cycles.

81.62.5.2* For each specimen, a piece of cardstock shall be cut

in equal dimensions to the specimen. The specimen shall be

stapled to the cardstock at each corner with the film side of the

specimen away from the cardstock. The cardstock-backed speci-

rr;xen shall be clipped into the test apparatus, insuring clips do
|
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not contact the specimen, and the film side of the specimen is
oriented toward the light source.

8.62.5.3 Specimens shall be subjected to 40 hours of continu-

ous light exposure. ‘I
i

8.62.5.4 Specimens shall be rem:pved from the test apparatus
and conditioned in a dark environment at a temperature of
21°C + 3°C (70°F + 5°F), and a relative humidity of 65 percent
+ 5 percent, for at least 4 hours.

8.62.5.5 Specimens shall be tested in accordance with ASTM
D751, Standard Methods for Testing Coated Fabrics, Hydrostatic
Resisiance, Procedure B — Rising Column Water Method, Proce-
dure 2, Sections 46—49, with the following modifications:

(1) Alternative test apparatus shall be permitted provided
that the exposed area of the specimen is at least 108 mm
(4% in.) in diameter and the pressure can be applied
uniformly over the exposure period at a precision of
+ 0.1 kPa (+ 0.2 psi).

(2) The applied pressure shall be 13.8 kPa (2 psi) for an
exposure period of 1 minute.

(3) Restraining materials shall not be used.

(4) Failing performance shall be if any water appears on the
surface of the specimen during the exposure period as

" discerned by a person with 20/20 vision, or vision correc-

ted to 20/20, at a nominal distance of 305 mm (12 in.)
with standard room illumination.

8.62.5.5.1 The moisture barrier specimen shall be placed in
the apparatus with the film side facing away [rom the water
source.

8.62.6 Reports. The pass or fail performance for each speci-
men shall be recorded and reported.

8.62.7 Interpretation. One or more test failures of any speci-
men shall constitute failure of material.

8.63 Liner Retention Test.

8.63.1 Application. This test method shall apply to protective
gloves.

8.63.2 Samples. Samples for conditioning shall be whole
gloves.

8.63.3 Specimens.

8.63.3.1 A minimum of three whole gloves each [or size 70W
(wide) and size 7GW Qvi_de) with each liner type shall be tested.

8.63.3.2 Each digit of the glove shall be tested.

8.63.3.3 Specimens shall be conditioned as specified in 8.1.2
and then conditioned as specified in 8.1.3.

8.63.4 Apparatus. Liner retention shall be evaluated with the
use of locking forceps and a force measuring gauge.

8.63.5 Procedure.

8.63.5.1 The locking [orceps shall be attached to the inner
liner of the digit to be tested ensuring that an unattached liner
or the outer shell is not grabbed.

8.63.5.2 The hook of the force gauge shall be looped around
the locking bridge of the forceps. .:
8.63.5.3 The digit of the glove shell shall be gripped ensuring
that the inner liner is not impeded| /

I\
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8.63.5.4 The force gauge shall be pulled untl 25 N (5% Ibf)

registers on the dial and then released.

8.63.5.5 Each digit shall be inspected for indication of detach-
ment of inner liner and/or moisture barrier.

8.63.6 Report.
or fail.

Results shall be recorded and reported as pass

8.63.7 Interpretation.

8.63.7.1 Failure of any digit of any glove shall constitute fail-
ure.

8.63.7.2 Glove shall be permitted to be cut open to verify
detachment.

8.64 Reserved.
8.65 Reserved.
[ ]
:N 8.66 Particle Inward Leakage Test.

‘N 8.66.1 Application. This test shall apply to liquid and particu-
late protective ensembles.

N 8.66.2 Samples.

‘N 8.66.2.1 Samples shall consist of liquid and particulate protec-
live ensembles, including the ensemble garment, helmet,
glove, and footwear elements, and the SCBA specified for the
ensemble by the ensemble manufacturer. The hood interface
component shall also be tested where the hood is not part of
the liquid and particulate protective ensemble garment
elements.

IN.8.66.2.2 The ensemble shall be tested with each style of the
SCBA specified by the manufacturer.

N 8.66.2.3 Garment, glove, and hood elements shall be condi-
tioned as specified in 8.1.11.

‘N 8.66.2.4 Where the ensemble garment element does not
include attached booties, the footwear shall be conditioned by
flexing for 100,000 cycles in accordance with Appendix B of
FIA 1209, Whole Shoe Flex, with the following modifications:

(1) Water shall not be used.

(2) The flex speed shall be 60 cycles/min + 2 cycles/min.

(3) Alternative flexing equipment shall be permitted to be
used when the flexing equipment meets the following
parameters:

(a) The alternative flexing equipment shall be capable
of providing the angle of flex as described in
FIA 1209.

(b) The alternative flexing equipment shall be capable
of a flex speed of 60 cycles/min + 2 cycles/min.

(c) The alternative flexing equipment shall provide a
means of securing the [ootwear during flexing.

‘N 8.66.2.5 Samples shall be conditioned at 21°C + 6°C (70°F
= 11°F) and 50 percent = 30 percent relative humidity for at
least 4 hours.

‘N 8.66.3 Specimens.

N 8.66.3.1 Specimens shall consist of the garment, helmet,
glove, and footwear elements, and the respirator specified for
the ensemble by the ensemble manufacturer. The hood inter-
face component shall also be tested where the hood is not part
of the liquid and particulate protective ensemble garment
elements.
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'N. 8.66.3.2 A minimum of three specimens shall be tested.

'N.8.66.3.3 Specimens shall be provided to fit or be adjustable to
fit the selected test subjects in accordance with the manufactur-
er’s sizing provisions that are $pecific to each ensemble.

‘N 8.66.3.4 None of the ensemllales or components of the ensem-
ble to be tested shall have beén previously subjected to particle
inward leakage testing unless it can be demonstrated that the
ensemble or components are free of contamination.

N.8.66.4 Apparatus.

N 8.66.4.1 The test shall be conducted in a chamber large
enough to conduct testing on at least one test subject.

N 8.66.4.2 The test chamber shall have a system capable of
providing a stable, uniform airflow directed at the test subject.

‘N 8.66.4.3 The test chamber shall prevent significant aerosol
contact with any areas of the facility not intended as exposure
areas, (o prevent contamination.

N 8.66.4.4 The test chamber shall have an aerosol generator
capable of maintaining the aerosol mass concentration as speci-
fied in the procedure.

'N 8.66.4.5 The challenge aerosol shall be a combination of
amorphous silica, 50 percent by weight; tetraethylene glycol,
42 percent by weight; uranine, 6 percent by weight; and Tino-
pal™, 2 percent by weight.

‘N 8.66.4.6 Test subjects shall wear a close-fitling, one- or multi-
ple piece full-body garment made of black synthetic material
that is sized to the individual test subject. The bodysuit must be
clean and free of visible lint, Lo the extent practicable, prior to
donning the candidate garment ensemble.

'N 8.66.4.7 Visual inspection of the test participant, while wear-
ing the indicator garment, shall be performed under illumina-
tion by black light in a dark room after doffing the candidate
garments. Inspection shall be performed while the test partici-
pant is fully illuminated by black light with a wavelength of
365 nm.

N 8.66.4.8* A separate handheld black light with a wavelength of
365 nm and an intensity of 1200 pW/cm? at 380 nm shall be
used to inspect areas where the presence of fluorescent parti-
cles could be unclear.

N 8.66.4.9 A 35 mm camera or digital equivalent with the appro-
priate capabilities and settings for taking photographs under
UV light shall be provided for documenting the visual condi-
tion of the test subject before and alter exposure to the aero-
sol.

N 8.66.4.10 The test facility shall have separate garment storage,
donning, doffing, and control room areas to prevent contami-
nation.

N 8.66.4.11 All test subjects shall have a medical doctor’s certifi-
cate that substantiates that they are medically and physically
suitable o perform these tests without danger to themselves.
The medical certificate shall have been issued within
12 months prior (o testing.

|

N 8.66.4.12 Test subjects shall be familiar with the use of struc-
tural fire ﬁghung protective cloLhmg and equipment and with
the selected respirator. |

|

s
it
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‘N 8.66.5 Procedure.

‘N.8.66.5.1 The test chamber shall be stabilized with the follow-
ing conditions:

€8} Average wind speed shall be 47 m/sec + 0.89 m/sec

. (10.0 mph = 2 mph) at the fan outlet airflow station.

(2) Temperature shall be 21°C + 6°C (70°F £ 5°F).

(3) Relative humidity shall be 45 percent + 15 percent.

(4) Average aerosol concentration shall be 160 mg/m?
+25/~-0 mg/ m3.

(5) Aerosol aerodynamic mass median diameter shall be
2.5 pm = 0.5 pm.

N 8.66.5.2 The test subject shall don black indicator garments
that cover the wearer’s torso, arms, hands, legs, ankles, and
head excluding the face. The indicator garments shall provide
a dark uniform appearance under black light illumination.

‘N 8.66.5.3% At least 10 specific areas of the indicator garment
shall be masked with a suitable tape or masking product that
will remain in place during testing and not affect the appear-
ance of the indicator garment under black light illumination.

N 8.66.5.3.1 At least 10 masked areas, with minimum dimen-
sions of 25 mm x 50 mm (1 in. x 2 in.) shall be distributed over
the indicator garment. :

‘N 8.66.5.4 The test subject shall don the protective ensemble
and respirator in accordance with the manufacturer’s instruc-
tions in a clean area separate from the test chamber.

N 8.66.5.5 Once the test chamber has reached the conditions
stated in 8.66.5.1, the test subject will enter the chamber and
be properly positioned in the wind.

N 8.66.5.6 The 30-minute test period begins when the test
subject is positioned in the wind.

iN 8.66.5.7 During the 30-minute test pen'od the test subject
shall perform the three slationary exercises as specified in
Table C.2 of Test Operations Procedure (TOP) 10-2-022, Chemi-
cal Vapor and Aerosol System-Level Testing of Chemical/Biological
Protection Suits.

iN.8.66.5.8 At the conclusion of the.30-minute test period, the
test subject shall exit the test chamber and enter the doffing
area.

N 8.66.5.9 The test subject shall then be assisted to doff the
ensemble to prevent contact of the outside surface of the
ensemble with the subject’s skin or indicator garment.

N 8.66.5.10 After doffing, the masked areas shall be unmasked
and the test subject shall be examined under black light in the
viewing area for evidence of particulate inward leakage.

N 8.66.5.11 Photographs shall be taken of the test subject under
black with the following minimum positions:

(1) Front, right, back, and left side of test subject’s neck and

head
(2) Front, right, back, and left side of test subject’s upper
‘| torso
(3) Front, right, back, and left side of test subject’s lower
torso

‘N 8[66.5.12* A separate black light shall be used to inspect any
areas where the presence of fluorescent particles might be

unclear..
|

] .- -
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IN;8.66.5.12.1 The exposure of the black light shall be bracketed
to provide photographs with varying contrast to permit docu-
mentation of any observed fluorescence.

‘N.8.66.5.13 The laboratory shall| | be permitted, but is not
required, to further sample any arleas that are suspect for parti-
cle contamination using the procédures established in 8.66.5.7.
These procedures, when used, shdll be employed for documen-
tation purposes only and shall not be used for interpreting

compliance with the performancerequirement.
iN 8.66.6 Sampling and Analysis of Black Indicator Garment.

iN.8.66.6.1 The test subject’s black indicator garment shall be
sampled to recover aerosol that has deposited. This garment-
rinse sampling shall be performed by pressing a tube against
the portion of the black indicator garment to be sampled and
adding 20 mL of 0.01 N sodium hydroxide (NaOH). The solu-
tion shall be washed over the black indicator garment for
approximately 10 seconds, then pipetted into a clean
container.

'N 8.66.6.2 All samples shall be labeled appropriately before they
are analyzed.

‘N 8.66.6.3 For each of the black indicator garmentrinse
samples, approximately 5 mL of each of the samples shall be
analyzed in a fluorometer: to determine the mass of aerosol that
is present in the sample. The results shall be recorded and veri-
fied to identify and eliminate any errors in reading or record-
ing the data.

N 8.66.7 After each trial, upon completion of the garmentrinse
sampling and black light photography, the test subject shall
return to a locker room and shower.

N 8.66.8 Report.
elements:

The report shall comnsist of the following

(1) Photographic records documenting the test ensemble
and results consisting of the following:

(a) A photograph of the front head-to-loe view of the
test subject in the full test ensemble immediately
before entering the aerosol chamber. Additional
photographs of the test subject in the ensemble
showing design details shall be included as warran-
led.

(b) Black light photographs of the test subject after
doffing. These photographs shall cover all body
locations with the test subjects wearing shorts, and,
for female test subjects, a sports bra.

(c) If the post-exposure photographs show no aerosol
deposits and show only a black garment in a dark
room, the following statement shall be permitied in
lieu of post-exposure photographs: “No visible aero-
sol deposits were revealed in the photographs.”

(2) The test conditions, including the following:

(a) The challenge aerosol mass concentration averaged
for the duration of the test
(b) The average wind speed, temperature, and relative
humidity for the test
(c) Date of test and test operator
(3) Specific observations for the location of any deposited
aerosol on the test subject’s indicator garments as noted
during visual observation under a black light
(4) Any notable observations by the test operalors, especially

|
system openings, mask breaches, or poor fits

|
|
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(5) Any supplemental test data sampling and analysis of the
black indicator garments provided for documentation

purposes only

. 'N 8.66.9 Interpretation. Any evidence of particulate inward

leakage on any test subject’s indicator garment as determined
by visual inspection under a black light shall constitute failure.

8.67 Transmitted and Stored Thermal Energy Test.
8.67.1 Application. ’

8.67.1.1 This test method shall apply to garment sleeve
composites containing enhancements as defined in 7.2.4 exte-
rior to the outer shell.

8.67.1.2 Modifications to this test method for testing garment
sleeve composites containing enhancements exterior to the
outer shell shall be specified in 8.67.7.

N 8.67.1.3 Modifications to this test method for testing the glove

body composite at the back of the glove shall be as specified in
8.67.8.

8.67.2 Samples. Samples shall measure 150 mm x 150 mm
+ 6 mm (6 in. x 6 in. + % in.), and shall consist of all layers
representative of the item to be tested. Samples shall not be
stitched o0 hold individual layers together during testing.
Enhancements shall be sewn to the center of the outer shell of
the composite if they cannot meet the sample measurement
requirements.

8.67.3 Specimens.

8.67.3.1 Transmitted and stored thermal energy testing shall
be conducted on five specimens.

8.67.3.2 Garment sleeve composites shall be conditioned in
accordance with ASTM ¥2731, Standard Test Method for Measur-
ing the Transmilled and Siored Energy in Fire Fighter Prolective Cloth-

ing Systems, Section 9.3.
8.67.4 Procedure.

8.67.4.1 Transmitted and stored thermal energy testing shall
be conducted in accordance with ASTM F?T?;l, Standard Test
Method for Measuring the Transmilied and Slored Energy in Fire
Fighter Protective Clothing Systems, Procedure B, with the modifi-
cation specified in 8.67.4.1.1.

8.67.4.1.1 For garment sleeve composnes, the exposure time
shall be for a period of 120 seconds, +1/%0 seconds.

8.67.5 Report. The average time to second degree burn shall
be calculated and reported. If no burn injury occurs, the time
to second degree burn shall be reported as “no burn.”

8.67.6 Interpretation. Pass/fail determination shall be based
on the average reported time to second degree burn of all
specimens tested.

8.67.7 Specific Requirements for Testing Garment Sleeve
Composites Containing Enhancements Exterior to the Outer
Shell.

8.67.7.1 A three-layer composite shall be used to test enhance-
ments exterior to the outer shell. The composite shall be
constructed using a layer of 7.5 oz/yd? natural woven
93 percent meta-aramid, 5 percent para-aramid, 2 percent anti-
stat fiber, 4.7 oz/yd?, £ 0.2 0z/yd?, expanded PTFE laminated to
a woven aramid fabric, and a layer of 3.8 oz/yd2 + 0.3 oz/yd’,

Shaded text = Revisions. A = Text deletions and figure/table revisions.

aramid needle punched nonwoven, quilted to 3.4 oz/yd?
aramid plain weave thermal barrier material. Additional layers
found used in the construction of the garment shall be placed
in the composite as found in iLhe garment.

‘N 8.67.8 Specific Requirements for Testing Glove Body Compo-
sites at the Back of the Glove.'|
|

N 8.67.8.1 Specimens shall be irepresentative of the glove body
compositle construction at the back of the glove at the following
glove areas described in 8.1.17: A-A, B-B, the 25 mm (1 in.) of
C-B adjacent to the wrist crease, D-B, and E-B.

:N 8.67.8.2 Glove body composites at the back of the glove shall
be conditioned as specified in 8.1.9.

‘N.8.67.8.3 The specimens shall be tested as specified in 8.67.4
with the exception that the radiant heat exposure period shall
continue until the second-degree burn point is reached. No
compression period shall be used for this testing.

'N 8.67.8.4 The testing shall be run on separate samples at each
of the three moisture conditions specified in 8.1.9.

8.68 Torque Test.

8.68.1 Application. This test method shall apply to protective
gloves.

8.68.2 Samples.
8.68.2.1 Samples for conditioning shall be whole gloves.

8.68.2.2 Sample glove pairs shall be conditioned as specified
in 8.1.3. -7

8.68.3 Specimens.

8.68.3.1 A minimum of three glove specimens each for size
7T0W (wide) and §i_z¢_26\V\l (wide) shall be used for testing.
8.68.3.2 Each specimen glove shall be tested in new, as-
distributed condition.

8.68.3.3 Specxmen gloves shall be tested for each materlal and
construction combination.

A 8.68.4 Apparatus. The appdratus shall be as specified in
ASTM F2961, Standard Tost Melhod Jor Characlerizing Gripping
Performance of Gloves Using a Torque Meler.

8.68.5 Procedure. The testing procedures shall be as specified
in ASTM F2961, Standard Test Method for Characlerizing Gripping
Performance of Gloves Using a Torque Meler.

8.68.6 Report. The average percentage of bare-handed

control value shall be recorded and reported for each speci-
men glove size.

8.68.7 Interpretation.

8.68.7.1 The average percentage (_)f_bar—e;handed control value
for size 70W (wide) ‘and size 76W (wide) shall be used to deter-
mine pass or fail performance.

8.68.7.2 Failure of either size shall constitute failure of the
Lest.

8.69 Fastener Tape Strength Test.

8.69.1 Application. This Lesq‘shall apply to fastener tape used
in the construction of garmenls.
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8.69.2 Samples.

8.69.2.1 Sample size shall be defined in the A-A 551268,
Commercial Item Description, Fastener Tapes, Hook and Loop,
Synthetic.

i8.69.2.2 Samples shall be washed for three washings as speci-
fied in AATCC 61, Colorfastness to Laundering, Home and Commer-
cial: Accelerated, using the laundering conditions established for
Test 3A.

8.69.3 Specimens. A minimum of four specimens shall be
evaluated.

8.69.4 Procedures.

8.69.4.1 Fastener tape breaking strength shall be measured in
accordance with ASTM D5034, Standard Test Method for Breaking
Strength and Elongation of Textile Fabrics (Grab Test), with the

following modifications:

(1) Specimens shall be tested in the provided width only in
lieu of the specified 100 mm (3.9 in.) width.

(2) Only specimens parallel to the length of the tape shall be
tested.

8.69.4.2 Fastener tape shear strength shall be measured in
accordance with ASTM D5169, Siandard Test Method for Shear
Strength (Dynamic Method) of Hook and Loop Touch Fasteners.

8.69.4.3 Fastener tape shear strength shall be measured in

accordance with ASTM D5170, Standard Test Method for Peel
Strength ("T" Method) of Hook and Loop Touch Fasteners.

8.69.5 Report. The average breaking strength, shear strength,
and peel strength shall be calculated and recorded.

8.69.6 Interpretation. Pass or fail determinations shall be
based on the average breaking strength, shear strength, and
peel strength specified for Type 2, Class 1 and 4 fastener tapes
as established in Table 1 of A-A 55126B, Commercial Item Descrip-
tion, Fastener Tapes, Hook and Loop, Synthetic.

8.70 Glove Tool Test.

8.70.1 Application. This test shall apply to gloves.

8.70.2 Samples.

8.70.2.1 Samples for conditioning shall be whole glove pairs.

8.70.2.2 Glove pair samples shall be conditioned as specified
in 8.1.3. )

8.70.3 Specimens.

8.70.3.1 A minimum of three glove pair specimens each for

size 70W (wide) and size 76W (wide) shall be used for testing.

8.70.3.2 Each glove pair specimen shall be tested as a
complete set of gloves in new as-distributed condition.

8.70.3.3 Glove pair specimens shall not receive special soften-
ing treatments prior (o tests.

8.70.4 Apparatus.

8.70.4.1 Glove tool testing shall be evaluated with the use of
l}|1e following apparatus:

(1) A hand tool vertical test apparatus consisting of one hori-
zontal board with one vertical board attached in the
middle of the horizontal board. The vertical board shall
have holes drilled 50 mm (2 in.) apart in a “T"-shaped

|

2018 Edition
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fashion with a row of three holes and a row of one hole
directly under and in the center of the top row.

(2) Four 19 mm (2.5 in.) course thread bolts with nuts and
two washers

(8) 3% in. drive deep-well 19 mm |(2 5 in.) socket

(4) 19 mm (2.5 in.) box-end wrench

(5) % in. drive torque wrench !f

8.70.5 Procedure. |
8.70.5.1 Three test subjects with the proper hand size shall be

selected for testing size 7(§Ww_£w1_de_) gloves, and three test

Sub_]CClS with the proper hand size shall be selected for testing
size 7OW (w1de) gloves.

8.70.5.2 The test subject shall be proficient with performing
this test method before conducting any tests.

8.70.5.3 The test subject shall use left or right hand as is
comfortable for the two sides of the board however, the test
subject shall not alternate hands for the same task during the
test series.

8.70.5.4 Before each test trial, the bolts with one washer
already on shall be spaced apart on one side of the vertical
board, and the nuts shall be spaced apart on the other side,
depending on the test subject’s comfort. -

8.70.5.4.1 The box-end wrench shall be placed on the side
with the bolts and the torque wrench shall be placed on the
side with the nuts, both within close proximity to the test
board.

8.70.5.4.2 The test facilitator shall hand each washer to the
test subject during the test trials.

8.70.5.5 For each test trial, the test subject shall start on either
end of the top row of holes as long as this procedure is repea-
ted for all trials. The test subject shall complete all holes in
order across the top row and then complete the hole in the
bottom row. After completion of the bottom hole the trial shall
be complete.

8.70.5.6 The stopwatch shall be started when the test subject
picks up the first bolt.

8.70.5.7 In starting the test, the test subject shall pick up a bolt
with washer already on with one hand and put it into the first
hole.

8.70.5.8 The test facilitator shall hand the test subject the
second washer on the opposite side of the board.

8.70.5.9 While holding the bolt, the test subject shall place the
second washer on the bolt with the opposite hand on the other
side of the board.

8.70.5.10 While holding the bolt, the test subject shall place
the nut on the bolt with the opposite hand on the other side of
the board.

8.70.5.11 The test subject shall hold the bolt with one hand
and tighten the nut with the opposite hand until resistance is
met. '

8.70.5.12 The test subject shall then use the box-wrench to
hold the bolt secure on one side wuh the same hand that was
used to insert the bolt.

N = New material.
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8.70.5.13 While securing the bolt with the box-wrench, the
test subject shall use the torque wrench to tighten the nut with
the opposite hand, applying 120 in. Ib to simulate snug.

8.70.5.14 When the torque wrench clicks, that hole position
shall be complete and the test subject shall then begin insert-
ing the next bolt and washer already on into the next hole.

8.70.5.15 The trial shall be complete and the stopwatch shall
be stopped when the torque wrench clicks on the bottom hole.

8.70.5.16 If bolts, nuts, or wrenches are dropped onto the test
surface, the test subject shall pick them up. If washers are drop-
ped onto the test surface, the test facilitator shall pick them up
and hand them to the test subject. If 'bolts, nuts, wrenches, or
washers are-dropped onto the floor, then the trial shall be stop-
ped and the [ull trial shall be repeated.

8.70.5.17 The time to fill all holes for each trial shall be meas-
ured for each test subject and shall be known as the dexterity
test time,

8.70.5.18 The test shall be conducted without the test subject's
knowledge of the dexterity test time for each repetition.

8.70.5.19 The test subject shall perform at least three test
trials by following the steps in 8.70.5 without gloves until the
coefficient of variation (COV) of the baseline times that of the
person’s last three repetitions does not exceed 8 percent. The

COV shall be calculated as described in 8 70 5 .21 1

8.70.5.20 The test subject shall then perform three test trials
by following the steps in 8.70.5 wearing gloves on each hand
until the COV of the dexterity times that of the person’s fastest
three repetitions does not exceed 8 percent. The test subject
shall perform all three trials using only one pair of gloves. Each
test subject shall receive their own pair of gloves for the test.

The COV shall be calculated as described in 8. 70 5.21.1.

8.70.5.21 The COV shall be calculated by dividing the stand-
ard deviation by the average of three repetitions and multiply-
ing by 100.

8.70.5.22 The average of the last three repetitions without
gloves where the COV did not exceed 8 percent shall be used
as the baseline dexterity test time (DTT,).

8.70.5.23 The average of the three fastest repetitions wearing
gloves where the COV did not exceed 8 percent shall be the
dexterity test time with gloves (DTT)).

8.70.5.24 The dexterity test times with gloves shall be
compared with the baseline dexterity test time for each test
subject. The percentage of bare-handed control shall be calcu-
lated as follows:

[8.70.5.24]
Percent of bare-handed control =(DTTE /DTTb) x 100

where:
DTT, = average dexterity time with gloves (sec)
DTT, = average baseline dexterity test time (sec)

8.70.6 Report.

8.70.6.1 The average percentage of bare—handed control shall
be recorded and reported for each test subject.

Shaded text = Revisions.
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8.70.6.2 The average percentage of bare-handed control for

all test subjects shall be recorded and reported for each size.
8.70.7 Interpretation.

8.70.7.1 The average percemage of bare-handed control for

size 70W (wide) ane “and size 76W (w1de) “shall be used to deter-
mine pass or fail per performance

8.70.7.2 Failure