


IMPORTANT NOTICES AND DISClAIMERS CONCERNING 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 representing 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, it docs 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, 
whe ther special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use 
of, or reliance on NFPA Standards. T he 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 e lse. Anyone using th is document should rely on his or her own independent 
judgment or, as appropriate, seck the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstances. 

T he NFPA has no power, nor does it undertake, to police or enforce compliance with the contents ofNFPA 
Standards. Nor docs the NFPA list, ce rtify, test, or inspect products, designs, or installations for compliance with 
this docum ent. Any certification or other statement of compliance with the requirements of this docume n t shall 
not be attribmable to the NFPA and is solely the responsib ility of the certifier or maker of the stateme n t. 

REMINDER: UPDATING OF NFPA STANDARDS 

Users of NFPA codes, standards, recommended practices, and guides ("NFPA Standards") should be 
aware that these documents may be supe rseded at any time by the issuance of a new edition, may be 
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is 
intended that through regular revisions and amendments, participants in the NFPA standards 
development process consider the then-current and available information on incidents, materials, 
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect 
this consideration. T herefore , any previous edition of this document no longer represents the current 
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition 
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of curre nt 
experie nce and understanding. An official NFPA Standard at any point in time consists of the current 
edition of the document, including any issued TIAs and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or 
corrected by Errata, visit the "Codes & Standards" section at www.nfpa.org. 
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Updating of NFPA Standards 

Users of NFPA codes, standards, recommended practices, and guides ("NFPA Standards") should be aware that these 
document~ may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative 
Interim Amendments (TIAs), or be co1-rected by En·ata. It is intended that through regular revisions and amendments, 
participants in the NFPA standards development process consider the then-current and available information on incidents, 
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this 
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the 
subject matter addressed . NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended 
by TIA(s) or Errata l to take advantage of current experience and understanding. An official NFPA Standard at any point in 
time consists of the current edition of the docwnent, including any issued TIAs and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or corrected by Errata, visit the 
"Codes & Standards" section at www.nfpa.org. 

Interpretations of NFPA Standards 

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the 
Development ofNFPA Standards shall not be considered the official position ofNFPA 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 uset·s of NFPA Standards bear the sole responsibility for detennining the validity of 
any such patent rights, as well a5 the risk of infringement of such rights, and the NFPA disclaims Liabili ty 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 National Standards ("the ANSI Patent Policy"), and hereby gives the following notice pursuant to that policy: 

NOTICE: The u ser's attention is called to the possibility that compliance with an NFPA Standard may require use of an 
invention covered by patent t·ights. 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 
nondiscriminatot·y terms and conditions to 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 ofNFPA 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 that 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 autho1·ities and pt·ivate users, the 
NFPA does not waive any rights in copyright to these documents. 

Use ofNFPA 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, addi tions, and 
changes desired by the adopting authority should be noted separately in the adopting insu·ument In order to assist NFPA in 
following the uses made of its documents, adopting authorities are requested to notify tl1e NFPA (Attention: Secretary, 
Standards Council) in writing of such use. For technical assistance and questions conceming adoption ofNFPA Standat·ds, 
contact NFPA at the address below. 

For Further Information 

All questions or otl1er 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 Tentative J nterim Amendments, and for proposing revisions to NFPA standards during regular 
t·evision 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, MA02269-9101; 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 W\V'.v.nfpa.org/docinfo. 
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NFPA® 1977 

Standard on 

Protective Clothing and Equipment for Wildland Fire Fighting and Urban 
Interface Fire Fighting 

2022 Edition 

This edition of NFPA 1977, StandaTd on Protective Clothing and ~quipment for Wildland Fin: Fighting 
and UTban lnte1jace FiTe Fighting, was prepared by the Technical Committee on Wildland 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 Standat·ds Council on 
March 18,2021 , with an effective date of AprilS, 2021, 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 W\V\v.nfpa.org for more information. 

This edition ofNFPA 1977 was approved as an American National Standard on April 8, 2021. 

Origin and Development of NFPA 1977 

The Technical Conunittee on Fire Service Protective Clothing and Equipment began work on this 
standard in April 1989 in answer to requests from the wildland fire service to establish a standard 
covering the protective clothing and equipment used by fire fighters during vvildland fire-fighting 
operations. The Subcommittee on Wildland Fire Fighting Protective Clothing and Equipment was 
formed to develop the document. Based on information studied by this subcommittee, the majority 
of documented injuries to wildland fire fighters are related to heat stress. The goal of this standard 
was to provide thermal pt·otection fm the wildland fit·e fighter against external heat sou t·ces with 
flame-resistant clothing and equipment while not inducing an extraordinary internal heat so·ess 
load. 

The protection package encompassed by this standard consists of protective clothing and 
equipment for normal exposure limits and an emergency fire shelter for severe exposure situations 
in which serious injury or death can result. 

The developmental work for the first edition was completed by the subcommittee in the spt·ing of 
1992 and presented to the Technical Committee for its action . The first edition ofNFPA 1977, 
StandaTd on Protective Clothing and Equipment fm· Wildland FiTe Fighting, was presented at the Annual 
Meeting in Orlando, FL, and issued with an effective date of August 20, 1993. 

The entire prqject for fire service protective clothing and equipment was reorganized by the 
Standards Council in january 1995. The new project had a Technical Correlating Committee on Fire 
and Emergency Setvices Protective Clothing and Equipment and seven technical committees 
operating within the project. The former standing Subcommittee on Wildland Fire Fighting 
Protective C lothing and Equipment was changed to the new Technical Committee on Wildland Fire 
Fighting Protective Clothing and Equipment and was responsible for the 1998 edition ofNFPA 1977. 

The second edition ofNFPA 1977 was presented to the NFPA membership at the 1998 An nual 
Meeting in Cincinnati, Ohio, on May 20, 1998, and was issued by the Standards Council with an 
effective date of August 5, 1998. 

The 2005 edition (th ird edition) of 1977 was a complete revision and was reformatted according 
to the new style for all NFPA codes and standards. Because of the new style, most of the chapter 
numbering and titles, as well as paragraph numbering changed. While the 2005 edition's content was 
in a different order than in previous editions, all the material remained. The Committee included in 
Chapter 4 new requirements for manufacn1rers' quality assurance programs and for hazardous 
situations involving compliant products . The requirements for these situations included the 
appropriate actions to take if there is a previously unknown tJu·eat to the users . These requirements 
apply to all fire and emergency services product standards that are the responsibility of this project. 
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1977-2 PROTECTIVE C LOTHING AND EQUIPMENT FOR WLLDLAND FIRE FIGHTING AND URBAN INTERFACE FIRE FIGHTING 

The 2005 edition also added items of wildland fire fighting protective clothing and equipment not addressed in previous 
editions, such as cold weather outerwear, chain saw protectors, load-carrying equipment, and goggles. Visibility enhancement 
for items of wildland firefighting protective clothing and equipment was added as a nonmandatory option should purchasers 
choose to specifY such enhancement~ in the purchase specifications . The requirements for face protection accessories and al l 
other accessories, and for fire shelters were deleted. AU labeling, design, performance, and testing requirements were reviewed 
and refined as necessaty 

The 201 1 edition featured the addition of new tables on total surface area of all reinforcements. The tables o n minimum 
sizing requit·ements for protective uppet- and lower torso garments and one-piece garments were revised. Also, new annex 
sections explaining heat and thermal shrinkage tests using temperatures less than 2600C were added. 

The 2016 edition featured editorial changes throughout the document, including updates and title changes to the 
referenced documents in Chapter 2. Technical changes related to the hand measurement procedure were provided to be 
consistent with the requirements of NFPA 1951 , Standw·d on Protective Ensembles for 1echnical Rescue Incidents, and NFPA 1971, 
Standard on Protective Ensembles for Structu-ral Fire Fighting and Proximity Fi1-e Fighting The technical committee clarified what is 
meant by stitching failure and revised performance requirements for sewing thread. The comrnittee also revised the 
requirements for testing and wash cycles and corrected cross-references for sample conditioning. 

The 2022 edition incorporates within its scope the design requirements of urban interface fire fighting protective clothing. 
Requirements for personal p.-otective fire shelter design and testing were added. Adjustments have been made to work glove 
sizing that reflect NFPA 1999 work glove requirements related to digit circumference for consistency, which include specific 
requirements for g love sizes based on hand length and circumference ranges. Also, test methods for garment material 
composites have been added. Other .revisions in the 2022 edition include an update to the table on minimum sizing 
requirements for protective lower torso garments for females, as well as a new annex that provides a description of 
performance requirements and test methods. 
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COMMITTEE PERSONNEL 1977-3 

Correlating Committee on Fire and Emergency Services Protective Oothing and Equipment 

Rick L. Swan, Chai1· 
IAFF Local 2881/ CDF Fire Fighte rs, VA [L] 

Rep. International Association of Fire Fighters 

J ason L. Allen , lntertek Testing Services, NY [RT ] 

James B. Area, Chimera Enterprises International, MD [SE] 

J oseph Arrington, San Antonio Fire Deparm1ent, TX [U] 
Roger L. Barker, Nord1 Carolina State University, NC [SE] 

Cr istine Z. Fargo , Inte rnational Safety Equipment Association, VA 
[M] 

Edmund Farley, Pittsburgh Bureau Of Fire, PA [E] 

Diane B. H ess, PBI Pe rformance Products, Inc., NC [M] 

Thomas M. Hosea, US Department of the Navy, FL [RT ] 

Ronald J ohnston, Superior Products, O H [M] 
Rep. Compressed Gas Association 

Beth C. Lancaster, US Department of Defense, VA [E] 

J eff Legendre, Northborough Fire Deparm1ent, MA [U ] 

Karen E. Lehtonen , LI ON Group, Inc., O H [M] 

David G. Matthews, Fire & Industrial (PPE) Ltd., United Ki ngdom 
[SE] 

Rep. Inte rnational Standards Organization 

Benjamin Mauti, Globe Manufacturing/Mine Safety Appliances 
Company, PA [M] 

David T . Bernzweig, Columbus (OH) Division of Fire, OH [L] 
(AlL to Rick L Swan) 

Louis Carpentier, l nnotex Inc., Canada [M] 
(AIL to William A. Van Lent) 

Robin B. Childs, US Department of Defense, VA [E] 
(Alt. to Be rn C. Lancaster) 

Patricia A Freeman, Globe Manufacturing Company, LLC/Mine 
Safety Appliances Company (MSA), NH [M] 

(Alt. to Benjamin Mauti) 

Daniel Glucksman, Inte rnational Safety Equipme nt, VA [M] 
(Alt. to C ristine Z. Fargo) 

Kenne th Hayes, Boston Fire Departm ent, MA [U] 
(Alt. to Do uglas Me nard) 

Pamela A. Kavalesky, lntertek Testing Services, NY [RT] 
(Alt. to J ason L. Allen) 

Judge W. Morgan, 3M Scott Safety, NC [M] 
(Alt. to J ohn H. Morris) 

Gary L. Neilson , Sparks, NV [U] 
(AIL to Robert D. Tutterow,J r.) 

RobertJ. Athanas, SAFE-LR, Incorporated , NY [SE] 
Rep. TC on Electronic Safety Equipme nt 

Christina M. Bax ter, Emergency Response Tips, LLC, FL [U] 
Rep. TC on Hazardous Mate rials PC&E 

Tricia L. Hock, AST M/Safety Equipme nt Institute (SEI), VA [RT] 
Rep. TC on Emergency Medical Services PC&E 

J eremy Metz, West Metro Fire Rescue, CO [U ] 
Rep. TC on Special Operations PC&E 

Chris Farrell, NFPA Staff Liaison 

Michael F. McKenna, Michael McKe nna & Associates, LLC, CA [SE] 

Douglas Menard, Boston Fire Departmen t, MA [U ] 

John H. Morris, 3M Company, GA [M] 
Amanda H. Newsom, UL L LC, NC [RT] 

Stephen R. Sanders, ASTM/ Safety Equipme nt Institute (SEI), VA 
[RT ] 

J effrey 0. Stull, Inte rnational Pe rsonnel Protectio n , lnc., TX [M] 

Jonathan V. Szalajda, National Institute for Occupational Safety & 
Heald1, PA [E] 

Robert D. Tutterow, Jr., Fire Industry Education Resource 
Organization (FIERO ), NC [U] 

Rep. NFPA Fire Service Section 

William A. Van Lent, Ve ridian Ltd., I nc., LA [M] 
Rep. Fire & Eme rgency Manufacturers & Services Association 

Bruce H. Varner, BHVarner & Associates, AZ [M] 
Rep. International Fire Service Training Associatio n 

Dick Weise, Los Angeles County Fire Department/ Safer, CA [U] 

Harry P. Winer, HIP Consulting LLC, l'vlA [SE] 

Alternates 

J effrey Pe terson, National Institute for Occupational Safety & 
Heald1, PA [E] 

(AIL to Jonathan V. Szalajda) 

Kevin M. Roche, Facets Consulting, AZ [M] 
(AIL to Bruce H . Varner) 

Russell Shephard , Australasian Fire & Eme rgency Service 
Authori ties Counci l, Australia [SE] 

(Alt. to David G. Matmews) 

David P. Stoddard , Michael McKenna & Associates, LLC, CA [SE] 
(AIL to Michael F. McKe nna) 

Grace G. Stull, Inte rna tional Pe rso nnel Protection, Inc., TX [M] 
(AIL to Jeffrey 0. Stull) 

Donald B. Thompson, Nord1 Carolina State University, NC [SE] 
(Alt. to Roge r L. Ba rker) 

Jian Xiang, The DuPont Company, Inc., VA [M] 
(Alt. to Diane B. Hess) 

Non voting 

Stephen T. Miles, National Institute for Occupational Safety & 
Heald1, Y.N [E] 

Rep. TC on Respiratory Protection Equipment 

Brian Montgomery, US Department ofJ ustice, DC [E] 
Rep. Tactical and Technical Operations Respiratory P rotecrion 

Equipment 
Tim W. Tomlinson, Addison Fire Departme nt, TX [C] 

This list rejmsenls the membership at the time the Committee was balloted on the final text of this edition. 
Since that time, changes in the membership ma)' have ocett1Ted. A lie)' to classifications isfottnd at the 
back of lhe document. 
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PROTECTIVE CLOTHING AND EQUIPMENT FOR WLLDLAND FIRE FIGHTING AND URBAN INTERFACE FIRE FIGHTING 

NOTE: Membership on a committee shal l not in and of itself constirute 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 d1e 
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 a lso have me 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. 



COMMITTEE PERSONNEL 

Technical Committee on Wildland Fire Fighting Protective Oothing and Equipment 

Mark Y. Ackerman, University of Albena, Canada [SE] 

Jason L. Allen, lmenek Testing Se•vices, NY [RT] 

Curtis Brown, CAL FIRE, CA [E] 

Richard Brown, Calaveras Consolidated Fire Protection District, CA 
[C] 

Rep. National Volumeer Fire Counci l 

Derrick Davis, Kern Councy Fire Depanmelll, CA [E] 

Tyler J. Dennison, L N. Curtis And Sons, UT [1M] 

TomJ. Diani, Reno Fire Depanmem, NV [E] 

David A. Moore, J r., Glendale Fire Deparnnent, OH [E] 
Amanda H. Newsom, UL L LC, NC [RT] 

Anthony Petrilli, US Departrnem of Agriculture, MT [RT] 
Rep. USDA Forest Service 

Michael Salvato, Stedfast USA, DE [M] 

Rober t Self, TenCate P rotective Fabrics/ Soumern Mills, GA [M] 

Joel E. Sipe, Exponent, Inc., CA [SE] 

Rick L. Swan , LAFF Locai2881/ CDF Fire Fighters, VA [L] 
Rep. International Association of Fire Fighters 
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Vincent Diaz, Atlantic Thread & Supply Company Inc., MD [M] 

David P. Fanning, E. D. Bu llard Company, KY [M] 

Jay L. Tarley, National lnstitme for Occupational Safety & H ealtl1, 
WV[E] 

Tricia L. Hock, AST M/ Safecy Equipment Institute (SEI), VA [RT] 

R. J. Johnson, US Depanmelll of tl1e Imerior, ID [E] 

Thomas S. Martin, Responder Solutions, CA [M] 

Rep. National lnstitme tor Occupational Safety & Healm 

Dick Weise, Los Angeles Councy Fire Departrnem/ Safer, CA [U] 
Rep. Soumern Area Fire Equipment Research 

Benjamin Mauri, Globe Manufacturing/ Mine Safecy Appliances 
Company, PA [M] 

Gary C. Wood, Nortl1 Carolina Division of Forest Resources, NC 
[C] 

Alternates 

Godot Apuzzo , US Forest Service, lVIT [RT] 
(Alt. to Anthony Petrilli) 

Steve W. McClintock, US Department of the Interior, NV [C] 
(Alt. to Richard Brown ) 

Paul F. Curtis, L N. Curtis & Sons, CA [IM] 
(Alt. to Tyler J. Dennison) 

Dean D. Moran, ASTM/ Safecy Equipmem Institute (SEl ), VA [RT] 
(Alt. to Tricia L. Hock) 

William Ma tthew Ernst, E. D. Bu llard Company, KY [M] 
(Alt. to David P. Fanning) 

John F. Rihn, Globe Manufacmring/ Mine Safecy Appliances 
Company, PA [M] 

Crystal D. Forester, National Institute for Occupational Safecy & 
Healm (NIOSH), WV [E] 

(Alt. to Benjamin Mauti) 

Chad Sears, Stedfast, VA [M] 
(Alt. to Michael Salvato) (Alt. to j ay L. Tarley) 

Andrew Kaiser, UL LLC, NC [RT] 
(Alt. to Amanda H. Newsom) 

William H. Yohn, US Departrnelll of the I nteri01; LD [E] 
(Alt. to R . .J.Johnson) 

Pamela A. KavaJesky, lntenek Testing Services, NY [RT] 
(Alt. to j ason L. Allen) 

Chris Farrell, NFPA Staff L iaison 

This list rejm:sents the membership at the time the Committee was balloted on the final text of this edition. 
Since that t ime, changes in the membership ma)' have occun-ed. A key to classifications is f ound at the 
back of the dowment. 

NOTE: Membership on a committee shall not in and of it~ elf constitute an endorsemem of 
me Association or any document developed by the committee on which the member se•ves. 

Committee Sco pe: T his Committee shall have primary responsibi licy for documents on 
protective doming and protective equipmem, except respiratory protective equipment, that 
provides hand, foot, torso, limb and head protection, as well as interface protection for fire 
fighters or otl1er emergency se1vices responders during incidents involving wildland fire 
fighting operations. These operations include me activities of fire suppression and propercy 
conse1vation in forest, brush, grass, ground cover, and other such vegetation that is not 
within strucmres but tl1at is involved in fire . Additionally, mis Committee shall have primary 
responsibility tor documents on me selection, care, and mainte nance of wildland fire 
fighting protective clotl1ing and protective equipment 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 mtry be found under the heading "Important Notices and 
Disclaimers Concerning NFPA Standards. " They can also be viewed 
at www.nJPa.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 to determine if it has been amended by TlAs 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 [ l following a section or paragraph 
indicates material that has been extracted from another NFPA 
document. Exu·acted text may be edited for consistency and 
style and may include the revision of internal paragraph refer­
ences and other references as appropriate. Requests fcK inter­
pretations or revisions of exu·acted text shall be sent to the 
technical committee responsible for the source document. 

lnfot·mation on referenced and extracted publications can 
be found in Chapter 2 and Annex C. 

Chapter 1 Administration 

1.1 Scope. 

1.1.1 This standard shall specifY the mmunum design, 
performance, testing, and certification requirement~ for items 
of wildland fire fighting and urban interface fire fighting 
protective clothing and equipment, including protective 
garments, protective helmets, protective gloves, protective foot­
wear, protective goggles, and protective chain saw protectors; 
and for load-canying equipment. 

1.1.2 This standard shall specify requirements for any accesso­
ries or enhancements built into, attached to, or sold with the 
certified wildland fit·e fighting and urban inte rface fit·e fighting 
protective clothing and equipment and for load-carrying equip­
ment by the product manufacntrer for later attachment and 
shall be tested with the wildland fire fight ing and urban inter­
face fire fighting protective clothing and equipment and for 
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load-carrying equipment with those accessories and enhance­
ments installed or attached, as specified in 4.3.13. 

1.1.3* This standard shall not be interpreted as providing 
criteria for respiratory protection for \vildland fire fighting and 
tu·ban interface fit-e fighting operations as \vildland fit·e fight­
ing and urban interface fire fighting respiratory protection 
equipment is specified in NFPA 1984. 

1.1.4 This standard alone shall not be interpt·eted as providing 
criteria for pro tective clothing or equipment for structural fire 
fighting operations. 

1.1.5 This standard shall not be consu·ued as addressing all 
safety concerns, if any, associated with its use. It shall be the 
responsibility of the persons and organizations that use this 
s tandard to establish safety and health practices and to detet·­
mine the applicability of regulatory limitations prior to use of 
this standard. 

1.1.6 Certification of \vildland fire fighting and urban inter­
face fire fighting protective cloth ing and equipment to the 
requirement5 of this standard shall not preclude certification 
to additional appropriate standards where the pmtective cloth­
ing or equipment meet all applicable requ irements of each 
standard. 

1.1.7 This standard shall not be consu·ued as addressing all of 
the safety concerns associated with the use of compliant respi­
rators. It shall be the responsibility of the persons and organ iza­
tions that use compliant respirators to establish safety and 
health practices and to determine the appl.icabil ity of regula­
tory limitations prior to use. 

1.1.8 This standard shall not be consu·ued as addressing a ll of 
the safety concerns, if any, associated ,.,; th the use of this stand­
ard by testing facilities. It shall be the responsibil ity of the 
persons and organizations that use th is standard to conduct 
testing of respirators to establish safety and health practices 
and to determine the applicability of regulatory limitations 
prior to using this standard for any designing, manufacntring, 
and testing. 

1.1.9 Nothing herein shall be construed to restrict any juris­
diction or manufacturet· from exceeding these minimum 
requirements. 

1.2 Purpose. 

1.2.1 * The purpose of this standard shall be to establish a 
minimum level of protection against th e adverse environmen­
tal effects encountered by personnel performing wildland fire 
fighting and m·ban inte rface fire fighting operations. 

1.2. 2 To achieve this purpose, this standard shall establish 
minimum requirements for wild land fire fighting and urban 
interface fire fighting protective gat·ments, h elmets, gloves, 
footwear, goggles, chain saw protectors, and load-carrying 
equipment used by fire fighters during \vildland fire fighting 
and urban inte rface fire fighting operations. 

1.2.3* Controlled laboratory tests used to determine compli­
ance \'lith the performance requirements of this standard shall 
not be deemed as establishing performance levels for all situa­
tions to which wildland fire fighting and urban interface fire 
fighting personnel can be exposed. 

1.2.4 This standard shall not be inte rpreted or used as a 
detailed manufacntring or purchase specification but shall be 
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permitted to be referenced in purchase specifications as mini­
mum requirements. 

1.3 Application. 

1.3.1 This standard shall apply to the design, rnanufacntring, 
and certification of new wildland fire fighting and urban inter­
face fire fighting protective clothing and equipment and new 
wildland fire fighting and urban interface fire fighting load­
can·ying equipment. 

1.3.2 This standard shall apply to any accessories or enhance­
ments built into, attached to, or sold with the certified new 
wildland fit-e fighting and urban intet-face fire fighting protec­
tive clothing and equipment and for new wildland fire fighting 
and urban interface fire fighting load-carrying equipment by 
the pmduct rnanufacntrer for later attachment and shall be 
tested with the wilclland fire fighting and urban interface fire 
fighting respirator with those accessories and enhancements 
installed or attached, as specified in 4.3.13. 

1.3.3 This edition of NFPA 1977 shall not apply to wildland 
fire fighting and urban interface fire fighting protective cloth­
ing and equipment and wildland fire fighting and urban inter­
face fire fighting load-carrying equipment manufactured to 
previous editions of this standard. 

1.3.4 This standard shall not apply to any wildland and urban 
interface protective clothing and equipment or wildland fire 
fighting and urban interface fire fighting load-carrying equip­
ment manufactured to the req uirements of any other organiza­
tion's standards. 

1.3.5* This standard shall not apply to respiratory protection 
for personnel during wildland fire fighting and urban intedace 
fire fighting operations. 

1.3.6 This standard shall apply to fire shelters for use by fire 
fighters during wildland and urban interface fire entrapment 
situations. 

1.3.7 This standard alone shall not apply to protection for 
structural fit-e fighting operations performed dming wildland 
and urban interface fire incidents. 

1.3.8 This standard alone shall not apply to protection from 
hazards and adverse environmental effects of emergency medi­
cal services (EMS), hazardous materials, and technical rescue 
operations. 

1.3.9 This standat·d alone shall not apply to protection for 
terrorism incidents from chemical, biological, radiological, and 
nuclear (CBRN) agents. 

1.3.10 This standard shall not apply to the use of wildland fire 
fighting and urban interface fire fighting protective clothing 
and equipment and wildland fire fighting and mban interface 
fire fighting load-carrying equipment as such use requit·ements 
are specified in NFPA 1500. 

1.4 Units. 

1.4.1 In this standat·d, 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, because 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 A5sociation, 
1 Batterymarch Park, Quincy, MA 02169-7471, ww\v.nfpa.org. 

NFPA 1500™, Standard on Fim Department Occupational Safety, 
Health, and Wellness Program, 2021 edition . 

NFPA 1984, Standard on Respirators jo1· Wildland Fire-Fighting 
Operations and Wildland Urban Intmface Operations, 2022 edition. 

2.3 Other Publications. 

2.3.1 AATCC Publications. American Association of Textile 
Chemists and Colot·ists, P.O. Box 12215, Research Triangle 
Park, NC 27709. www.aatcc.org 

AATCC TM 135, Dimensional Changes of Fabrics After Ho·m.e 
Laundering, 2004. 

2.3.2 AlA Publications. Aerospace Industries Association, 
1000 Wilson Blvd., Suite 1700, Arli ngton, VA 22209-3928. 
www.aia-aerospace .org 

NASM 27980, Fastener, Snap, Style 2 (Regular Wire Spring 
Clamp Type), 2015. 

2.3.3 ANSI/ ISEA Publications. American National Standards 
Institute, Inc., 25 West 43rd Street, 4th Floor, New York, NY 
10036. www.ansi.org 

ANSI/ ISEA Z87.1, Occupational and .t.:'ducational PeTSonal Eye 
and Face Protection Devices, 2015. 

ANSI/ISEA Z89.1 , Industrial Head Pmtection, 2014. 

2.3.4 ASTM Publications. ASTM International , 100 Barr 
Harbor Drive, P.O. Box C700, West Conshohocken , PA 
19428-2959. www.astm.org 

ASTM Bll7, Standm·d Practice Jm· Operating Salt Spmy (Fog) 
Apparatus, 2018. 

ASTM B152/Bl 52M, Standanl. Specification fo·r Copper Sheet, 
St1ip, Plate, and Rolled Bar, 2013. 

ASTM D1424, Standa1·d Test Method jm· the Teming Strength of 
FaiYrics by Falling-Pendulum (ElmendorfType) Apparatus, 2009, 
reappmved 2013, editorial change 1, 2015. 

ASTM D1683/D1683M, Standm·d 1est Method for Failure in 
Sewn Seams of Woven Fabrics, 2017, reapproved 2018. 

ASTM D 1776/ D1 776M, Standard Practice for Conditioning and 
Testing 1extiles, 2016. 

ASTM D1777, Standard 1est Method Jar 17zickness of Textile Mate­
rials, 1996, reappmved 2015. 

ASTM D2256/D2256M, Standanl Test Method jm· Tensile Proper­
ties of Yarns by the Single-Stmnd Method, 2010, reapproved 2015. 

ASTM D3787, StandaTd 1est Method for Bunting StTength of 
Textiles- Constant-Rate-ofTmverse (CRT) Ball B urst 1est, 2016. 

ASTM D4966, Standard Test Method for Ab1·asion Resistance of 
1extile Fab1ics (MaTtindale Ab1·a.sion 1ester Method), 2012, reap­
proved 2016. 

2022 Edition 



1977-10 PROTECTIVE CLOTHJNG AND EQUIPMENT FOR WI LDLAND Fl REFIGHTING AN D URBAN INTERFACE FLRE FI GHTING 

ASTM D5034, Standard Test Method fm· Breaking Strength and 
Elongation of Textile Fabrics (Grab 1est), 2009, reappmved 2017. 

ASTM D5587, Standa1·d Test Method fm· Tearing Strength of 
Fabrics by Trapezoid Procedure, 2015. 

ASTM D6413/ D6413M, Standard 1est Method for Flame Resist­
ance of Textiles (Vertical 1est), 2015. 

ASTM D3786M, Standard 1"fst Method for Bu1"Sting St1·ength of 
Textile Fabrics-Diaphmgm Bunting Stnmgth Teste1· Method, 2017. 

ASTM D7138, Standard Test Method to Determine Melting 
TemjJerature of Synthetic Fibe!'S, 2016. 

ASTM E809, Standard Practice for Measwing Photometric Charac­
teristics of Retmreflecto1'S, 2008, reapproved 2013. 

ASTM E81 0, Standard Test Method fo·r Coefficient of R etmreflection 
of Retnmflective Sheeting Utilizing the Coplanar Geomet1'y, 2003, 
reapproved 2013. 

ASTM F1060, Standanl Test Metlwdfm·Evaluation of Conductive 
and Compressive Heat Resistance (CCHR), 2018. 

ASTM F1342/F1342M, Standard Test Method for Protective 
Clothing Material Resi5tance to Puncture, 2005, reapproved 2013, 
e l. 

ASTM Fl414, Standanf Test Method for Measu1·ement of Cut 
Resistance to Chain Saw in Lower Body (Legs) Protective Clothing, 
2015. 

ASTM F1790, Standa·rd 1est Method for Measuring Cut Resistance 
of Mate1ials Used in Protective Clothing, 2005. 

ASTM Fl868, Standard Test Method for Thennal and A1J(lpm·ative 
Resistance of Clothing Materials Using a Sweating Hot Plate, 2017. 

ASTM F1897, Standard Specification for Leg Protection fo!· Chain 
Saw Users, 2014. 

ASTM F1939, Standard Test Method for Radiant Heat Resistance 
of Flame Resistant Clothing MateriaL5 with Continuous Heating, 
2015. 

ASTM F2010/ F2010M, Standm·d Test Method fm· Evaluation of 
Glove EffecL5 on Weam· Finger Dexte1ity Using a Modified PegboaTd 
Test, 2018. 

ASTM F2299/ F2299M, Standard Test Method fm· Determining the 
Initial Efficiency of Materials Used in Medical Face Masks to Penetm­
tion by Particulates Using Latex Spheres, 2003, reapproved 2017. 

ASTM F2894, Standard Test Method fm· Evaluation of Materials, 
Protective Qothing and Equipment for Heat Resistance Using a Hot 
A iT Cimdating Oven, 2019. 

ASTM F2913, Standm·d Test Method fo1· Measu1ing the Coefficient 
of Friction fo1· Evaluation of Slip Performance of FootweaT and Test 
Surfaces/Flooring U5ing a Whole Shoe Jester, 2019. 

2.3.5 BSI Publications. British Standards Institution, 389 Chis­
wick High Road, London, W4 4AL, UK 
www. bsigrou p.com / en/ 

BS EN ISO 20471, High Visibility Clothing- Test Methods and 
RequiTemenL5, 2013, amendment 1, 2016. (Supersedes EN 471) 
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2.3.6 CAN/ CGSB Publications. Canadian General Standards 
Boat·d, Public '<\1orks and Govemment Services Canada, 
11 Laurier Street, Phase III, Place du Portage, Gatineau, QC 
KlA OS5, Canada. W\vw.tpsgc-pwgsc.gc.ca/ongc-cgsb/ index­
eng.html 

CAN/CGSB-4.2 No. 27.10, Flame Resistance-Vertically Oriented 
Textile Falnic or Fab1ic Assembly Test, 2000 (R2011 ) . 

CAN/CGSB-4.2 No. 32.2-M89, Breaking St?·ength of Seams in 
Woven Famics, 1997. 

2.3.7 ISO Publications. Intemational Organization for Stand­
ardization, ISO Cenu·al Secretariat, BIBC 11, Chemin de Blan­
donnet 8, CP 401, 1214 Vemier, Geneva, Switzerland. 

ISO Guide 27, Guidelines fm· cm-rective action to be taken by a 
ceTtijication body in the event of misuse ofiL5 mark of confmmity, 1983. 

ISO 4649, Rubbe1· vulcanized or the1m()jJlastic - Detmmination of 
am·asion resistance u.5ing a rotating cylindtical drum device, 2017. 

ISO 9001, Quality management systems- requimmenL5, 2015. 

ISO 9151, Protective clothing against heat and flame- Determi­
nation of heat tmnsmission on exposure to flame, 2016. 

ISO / IEC 17011, Conformity assessment - RequiTemenL5 fm· 
accreditation bodies accrediting confmmity assessment bodies, 2017. 

ISO/ IEC 17021-1, Confmmity assessment - RequiremenL5 for 
bodies audit and ceTtijication of management Sj•stems - Part 1: 
RequiremenL5, 2015. 

ISO 17025, Genm·al requin:ments for the competence of testing and 
calim·ation labm·atmies, 2017. 

ISO / IEC 17065, Confmmity assessment- RequimnenL5 for bodies 
catiJYing poducL5, pmCPsses and services, 2012. 

ISO 17492, Clothing fm· protection against heat and flame -
determination of heat tmnsrnission on exposure to both flame and mdi­
ant heat, 2003, technical corrigendum 1, 2004. 

2.3.8 US Government Publications. US Government Publish­
ing Office, 732 North Capitol Su·eet NvV, Washington DC, 
20401.{)001 . www.ecfr.gov 

Title 29, Code of Federal Regulations, Part 1910.132, 
"Personal Protective Equipment," 2009. 

2.3.9 US Govermnent Publications - Military Specifications 
and Commercial Item Descriptions. DLA Document Produc­
tion Service Building 4/ D, 700 Robbins Avenue, Philadelphia, 
PA 19111-5094. http:/ / quicksearch.dla.mil 

Commercial Item Description A-A-55126B, Fastener Tapes, 
Hook and Lo()jJ, Synthetic, 7 September 2006. 

Commercial Item Description A-Ac55195, 17t!'Utd, Pam­
Armnid, Spun, Intennediate Modulus, 7 April 1993. 

Commercial Item Description A-A-55217B, Thread, Ammid, 
Spun Staple, March 2011 . 

Commercial Item Description A-A-55634B, Zippers (Fasteners, 
Slide Intm·locking), 9 August 2018. 

Military Specification MllrDTl.r10884H, Fastene·t; Snap, 
20 July 2005. 
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2.3.10 Other Publications. 3.3* General Definitions. 

Merriam-Webste1·s Collegiate Dictional)\ 11th edition, Merriam­
Webster, Inc., Springfield, MA, 2003. 

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-Webste1·s Collegiate 
Dictionmy, 11th edition, shall be the source for the ordinarily 
accepted 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 mater·ials 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 per·i­
odic inspection of production of labeled equipment or materi­
als, and by whose labeling the manufacntrer indicates 
compliance with appropr·iate standards or performance in a 
specified manner. 

3.2.4* Listed. Equipment, materials, or services included in a 
list published by an organization that is acceptable to the 
authority havingjurisdiction 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 listing 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 Standard, the main text of which 
contains only mandator-y provisions using the word "shal l" to 
indicate requirement~ and that is in a form generally suitable 
for mandatory reference by another standard or code or for 
adoption into law. Nonmandatory pmvisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix, annex, footnote, informational 
note, or other means as permitted in the NFPA Manuals of 
Style. \<\'hen used in a generic sense, such as in the phrase 
"standards development process" or "standards development 
activities," the term "standards" includes all NFPA Standards, 
including Codes, Standards, Recommended Practices, and 
Guides. 

3.3.1 Brim. A part of the shell of the helmet extending 
around the entire c ircumference of the helmet. 

3.3.2 Certification/ Certified. A system whereby a certification 
organization determines that a manufacturer has demonstrated 
the ability to produce a product that complies with the require­
ments of this standard, authorizes the manufac turer to use a 
label on listed pmducts that comply with the requirements of 
this standard, and establishes a fo llow-up program conducted 
by the certification organization as a check on the methods the 
manufacturer uses to determine continued compliance of 
labeled and listed products with the requirements of this stand­
ard. 

3.3.3 Certification Organization. An independent, third-party 
organization that determines product compliance with the 
requirements of this standard using product testing and evaluac 
tion, and administer·s a labeling/ listing / follow-up prog ram. 

3.3.4 Chain Saw Protectors. See 3.3.83. 

3.3.5 Char. The formation of a brittle residue where tl1e mate­
rial is exposed to ther·mal energy. 

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

3.3.7 Cold Weather Outerwear. See 3.3 .86. 

3.3.8 Compliance/ Compliant. Meeting or exceeding all appli­
cable requirements of this standard. 

3.3.9 Component. Any material, part, or subassembly used in 
the construction of the compliant product. 

3.3.10 Composite. The layer or layers of materials or compo­
nent~-

3.3.11 Drip. To run or fall in drops or blobs. 

3.3.12 Ease. The size requirement~ and tolerance of garments 
that allows good fit and do not inhibit the nanu·al body move­
ments or the performance ofjob-related tasks. 

3.3.13 Face/ Neck Shroud. See 3.3.88. 

3.3.14 Fire Shelter. Equipment used to cover a wildland and 
urban interface fire figh ter dw·ing a fire entrapment situation 
only. 

3.3.15 Fire Shelter Package. The packaging around the fire 
shelter tl1at compresses the equipment for ease in carrying. 

3.3.16 Flame Resistance (protective apparel). The property of 
a material whereby combustion is prevented, terminated, or 
inhibited following application of a flaming or non-flaming 
sou rce of ignition, with or without subsequent removal of the 
ignition source . Flame r·esistance can be an inherent property 
of a material, or it can be imparted by specifi c treatment. (See 
also 3.3.31.) 

3.3.17 Fluorescence. A process by which radiant flux of 
certain wavelengths is absorbed and reradiated non-thermally 
in other, usually longer, wavelengths. 

3.3.18 Follow-Up Program. The sampling, inspections, tests, 
or other measures condu cted by the certification organization 
on a periodic basis to determine the continued compliance of 
labeled and listed products that ar·e being pmduced by the 
manufacturer to the requirements of this standard. 
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3.3.19 Footwear. See 3.3.89. 

3.3.20 Footwear Upper. That portion of the footwear element 
above the sole , heel, and insole. 

3.3.21 Garment. See 3.3.90, Wildland Fire Fighting and 
Urban Interface Fire Fighting Protective Garments. 

3.3.22 Glove Body. The part of the glove that extends from 
the tip of the fingers to the wrist crease, or a specified distance 
beyond the wrist crease. 

3.3.23 Gloves. See 3.3.87. 

3.3.24 Goggle Clip. The component of the helmet that 
t·etains the strap of the goggle or headlamp. 

3.3.25* Goggles. See 3.3.91. 

3.3.26'-' Gusset. The relatively flexible material in protective 
footwear that j o ins the upper quarter and the tongue to 
provide expansion when donned. 

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

3.3.28 H eadform. A device that simulates the configuration 
of the human head. 

3.3.29 H eel Breast. The forward face of the footwear heel. 

3.3.30 H elmet. See 3.3.92. 

3.3.31 Inherent Flame Resistance. Flame resistance that is 
derived from the essential characteristics of the fiber or poly­
mer. 

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

3.3.33 Interlining. Any textile that is incorporated into any 
garment as a layer between the outer and inner layers. 

3.3.34 Jacket. See 3.3.93. 

3.3.35 Lining. Any material that is used to cover or partially 
cover the inside surface area of a protective garment. 

3.3.36 Load-Carrying Equipment. See 3.3.84. 

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

3.3.38 Manufacturer. The entity that assumes the liability for 
the compliant product. 

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

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

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

3.3.42 Neck Shroud. See 3.3.88. 

3.3.43 One-Piece Garment. See 3.3.94. 

3.3.44 Padding. Nontextile material that is used to provide 
impact resistance in load-bearing areas, including but not limi­
ted to knees, e lbows, and shoulders . 
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3.3.45 Peak. The part of the helmet extending forward over 
the wearet·'s forehead. 

3.3.46* Product Label. A marking provided by the manufac­
turer for each compliant product containing compliance state­
ments, certification statements, manufacturer and model 
information, or similar data. 

3.3.47 Protective Clothing and Equipment. See 3.3.85. 

3.3.48 Protective Cold Weather Outerwear. See 3.3.86. 

3.3.49 Protective Driving Gloves. See 3.3.87. 

3.3.50 Protective Face/ Neck Shroud. See 3.3.88. 

3.3.51 Protective Footwear. See 3.3.89. 

3.3.52 Protective Garments. See 3.3.90. 

3.3.53 Protective Goggles. See 3.3.91. 

3.3.54 Protective H elmet. See 3.3.92. 

3.3.55 Protective Jacket. See 3.3.93. 

3.3.56 Protective One-Piece Garment. See 3.3.94. 

3.3.57 Protective Shirt. See 3.3.95. 

3.3.58 Protective Trousers. See 3.3.96. 

3.3.59 Protective Work Gloves. See 3.3.97. 

3.3.60 Proximity Fire Fighting. Specialized fire-fighting opera­
tions that can include the activities of rescue, fire suppression, 
and property conservation at incidents involving fires produc­
ing very high levels of radiant heat as well as conductive and 
convective heat. 

3.3.61 Radiant Protective Performance (RPP) . A numerical 
value indicating the resistance of matedals to a radiant heat 
exposure. 

3.3.62 Reinforcement. Coated or noncoated textile material 
that is used to pr·ovide additional strength in high-wear or load­
bearing areas, including but not limited to pockets, cuffs, 
knees, elbows, and shoulders. 

3.3.63 Retroreflection/ Retroreflective. The reflection of light 
in which the reflected rays are preferentially returned in d1e 
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. 

3.3.64 Sample. (1) The ensemble, e lement, item, component, 
or composite that is conditioned for testing. (See also 3.3. 70, 
Specimen.) (2) Ensembles, elements, items, or components that 
are randomly se lected fwm the manufacnu·ing faci lity's 
production line, from d1e manufacmrer or manufacturer's 
facility inventory, or from the open market. 

3.3.65 Seams. 

3.3.65.1 * Mqjor Seam. Seam assemblies where rupture 
exposes the wearer to immediate danger. 

3.3.65.2* Minor Seam. Remaining seam assemblies that are 
not classified as major seams. 

3.3.65.3 Seam Assembly. The strucntre obtained when mate­
rials are j oined by means of a seam. 
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3.3.66 Separa te/ Separation. A material response evidenced 
by spli tting ot- delaminating. 

3.3.67 Shank. T he component of footwear that provides addi­
tional support to the instep. 

3.3.68 Shirt. See 3.3.95. 

3.3.69 Shroud. See 3.3.88. 

3.3.70 Specimen. T he conditioned ensemble, e lement, item, 
or component th at is tested. Specimens are taken from 
samples. (See also 3.3.64.) 

3.3.71 Struc tural Fire Fighting. The activities of rescue, fire 
supp ression, and property conservation in build ings, enclosed 
structures, vehicles, marine vessels, or like properties that are 
involved in a fire or emergency situation. 

3.3.72* Tex. A d irect yarn size system that identifies the 
we ight in grams for 1000 meters of yarn. 

3.3.73 Textile Fabric. A planar structure consisting of yarns or 
fib ers. 

3.3.74 Thermal Protective Performance (TPP). A nume rical 
value indicating the resistance of material~ to a convective and 
t·adiant heat expostu-e. 

3.3.75* Tongue. The part of the protective footwear that is 
provided for lace u p protective footwear with a closu re that 
extends fwm the vamp to the top line of the footweat- between 
sides of the footwear upper and is exposed to the exterior envi­
ronment when the foonvear is correctly donned. 

3.3.76 Top Line. T he top edge of protective foot\vear that 
includes the tongue, gusset, quarter, collat~ and shaft. 

3.3.77 Trim. See 3.3.8 1. 

3.3.78 Trousers. See 3.3.96. 

3.3.79 Upper Torso. T he area of the b ody tru nk a bove the 
waist and extending to the shoulder, exclud ing the ann s, wrists, 
and hands. 

3.3.80 Urban Interface Ftre Fighting. Activities of fire 
suppression and property conservation within areas of housing 
or other structures/impwvements that are e ither intermingled 
or a but vegetation or forest. 

3.3.81 Visibility Markings. Reu-oreflective and fluorescent 
conspicuity enhancements. Retroreflective enhancements 
improve night time conspicuity, and fl u orescent en hancements 
improve day time conspicuity. 

3.3.82 Wildland Ftre Fighting. The activities of fire suppres­
sion and property conservation in woodlands, forests, grass­
lands, b rush, prairies, and other su ch vegetation, or any 
combination of vegetation, that is involved in a fire situation 
but is not within build ings or structures . 

3.3.83 Wildland Ftre Fighting and Urban Interface Fire Fight­
ing Chain Saw Protectors. The items of protective equipment 
that provide protection to the legs, or to tl1e lower torso and 
legs, exclud ing the ankles and feet. 

3.3.84 Wildland Ftre Fighting and Urban Interface Fire Fight­
ing Load-Carrying Equipment. The item of equipment worn 
by the wild land and urban interface fire fighter to facilitate the 
carrying of gear. 

3.3.85* Wildland Fire Fighting and Urban Interface Frre Fight­
ing Protective Clothing and Equipment. I tems of complian t 
protective clothing and equipment produ cts that provide 
protection from some risks, b ut not a ll risks, of emergency inci­
dent operations. 

3.3.86 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Cold Weather Outerwear. Items of protective 
clothing that provide pmtectio n to th e upper or lower torso, 
arms, and legs to provide insula tion for warmth of the wearer 
d uring cold weather. 

3.3.87 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Driving Gloves. The items of protective clo th­
ing that provide protection to the hands and wrists, and 
dexterity and grip to the h ands tha t is crit ical to operating fire 
fighting vehicles and specia l equipment du ring wildland fi re 
fighting and urban interface fire fighting operations. 

3.3.88 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Face/Neck Shroud. Items of protective clothing 
that provide protection to the face and neck area. 

3.3.89 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Footwear. Items of protective clothing that 
provide protection to the foot, ankle, and lower leg. 

3.3.90* Wildland Fire Fighting and Urban Interface Frre Fight­
ing Protective Garments. Items of protective clothi ng that 
provide protection to the wearer's upper or lower torso, exclud­
ing m e hands, face, and feet . 

3.3.91 * Wildland Fire Fighting and Urban Interface Frre Fight­
ing Protective Goggle. The ite ms of protective equipment that 
provide protection to the eyes and a portion of the face. 

3.3.92 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Helmet. I tems of protective equipmen t that 
provide protection to the h ead. 

3.3.93 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Jacket. The protective outer garment item that 
provides protection to the upper torso and anns, excluding the 
hands and head. 

3.3.94 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective One-Piece Garment. The single-piece protec­
t ive garment item that provides protection to the upper and 
lower torso, arms, and legs, exclud ing th e h ead, hands, an d 
feet. 

3.3.95 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Shirt. A protective garment item that provides 
protection to the u pper tot-so and arms, excluding th e head 
and hands. 

3.3.96 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Trouse rs. T h e pwtective garm ent items that 
provide protection to the lower torso and legs, exclud ing the 
feet. 

3.3.97 Wildland Fire Fighting and Urban Interface Fire Fight­
ing Protective Work Gloves. The items of protective clothing 
that provide protection to the hands and wrists while d irectly 
engaged in wild land fire fight ing and urban interface fi re fight­
ing operations. 

3.3.98 Wildland/ Urban Interface (WUI). T he line or zone 
whet-e structures and other development meet or intermingle 
with u ndeveloped wild land or vegetative fuels and the area 
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within or adjacent to private and public property where mitiga­
tion actions can pt·event damage or loss from wildfire. 

3.3.99 Wildland/ Urban Interface Fire Fighting. See 3.3.80, 
Urban Interface Fire Fighting and 3.3.82, '<\fildland Fire Fight­
ing. 

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

Chapter 4 Certification 

4.1 General. 

4.1.1 The process of certification for protective clothing and 
equipment as being compliant with NFPA 1977 shall meet the 
t·equirements of Section 4.1 through Section 4.8 . 

4.1.2 All compliant protective clothing and equipment that 
are labeled as being compliant with this standard shall meet or 
exceed all applicable requirements specified in this standard 
and shall be certified. 

4.1.2.1 The wildland fire fighting and urban interface fire 
fighting protective face/ neck shroud shall be certified to the 
requirements specified in Sections 6.5 and 7.5 with a specific 
compliant wildland fire fighting and urban interface fire fight­
ing protective helmet ot· helmets. 

4.1.3 AU certification shall b e performed by a certification 
organization that meets at least the requirements specified in 
Section 4.2 and that is accredited for personal protective equip­
ment in accordance with ISO/ IEC 17065, Conformity assessment 
- Requirements for bodies certifYing products, pmcesses and services. 
The accreditation shal l be issued by an accreditation body 
operating in accordance with ISO / IEC 17011, Conformity assess­
ment - Requirements for accreditation bodies accrediting confonnity 
assessment bodies. 

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 stand­
ard, NFPA 1977, in any statements about their respective prod­
uct(s) unless the product(s) is certified as compliant to this 
standard. 

4.1.5 All compliant protective clothing and equipment shall 
be labeled and listed. 

4.1.6 All compliant protective clothing and equipment shall 
also have a product label that meets the requirements specified 
in 5.1.1 , 5.2.1, 5.3.1, 5.4.1 , 5 .5.1 , 5.6.1, 5.7.1 , 5.8 .1 , 5 .9.1, and 
5.10.1. 

4.1.7* The certification organization's label, symbol, or identi­
f)ring mark shall be attached to the product label, or shall be 
part of the product label, or shall be immediately adjacent to 
the product label. 

4.1.8 The certification organization shall not issue any new 
certifications to the 2016 edition of this standard on or after 
the NFPA effective date for the 2022 edition ofNFPA 1977. 

4.1.9 The certification organization shall not permit any 
manufacturet· to continue to label any protective clothing and 
equipment certified as compliant with the 2016 edition of 
NFPA 1977 on or after the effective date for the 2022 edition, 
plus 12 months. 
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4.1.10 The certification organization shall require manufac­
turers to remove all certification labels and pt·oduct labels indi­
cating compliance \'lith the 2016 edition of this standard from 
all protective clothing and equipment that are under the 
control of the manufacturer on the NFPA effective date, and 
the certification organization shall verify that this action is 
taken . 

4.2 Certification Program. 

4.2.1 * The certification organization shall not be owned or 
conn·olled by manufacntrers 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 product's ultimate profitabili ty. 

4.2.3 The certification organization shall be accredited for 
personal protective equipment in accordance \'lith ISO/ IEC 
17065, Conformity assessment - Requirements for bodies certifying 
products, pmcesses and services .. The accreditation shall be issued 
by an accreditation body operating in accordance with 
ISO / IEC 17011, Confvrmity assessment - Requin:ments for accredi­
tation bodies acn-editing confonnity assessment bodies. 

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

4.2.5* The conn-actual 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 Manufacntrers shall not be authorized to use any label 
or reference to 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 
facilities and equipment available for conducting proper test~ 
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 to 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 cenification 01·ganization shall t·equire the manufac­
turer to establish and maintain a qual ity assurance program 
that meets the requirements of Section 4.5. 

4.2.7.1* The cenification organization shall require the 
manufacturer to have a product recall system specified in 
Section 4.8, as part of the manufacntrer's quality assurance 
program. 

4.2.7.2 The certification organization shall audit the manufac­
turer's quality assurance program to ensure that th e quality 
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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 compl iant pt·oduct to determine its continued certification 
to this standard. 

4.2.9* The certification organization shall have a follow-up 
inspection program of the manufactm·er's manufacnu·ing facili­
ties of the compliant product with at least two random and 
unannounced visits per 12-month period to verify the product's 
continued compliance. Where portions of the production proc­
ess are carried out by multiple facilities, the certification organ­
ization shall determine the appropriate follow-up program 
according to which faci lity m- facilities most closely meet the 
definition for manufacturing facility provided in 3.3.39. 

4.2.9.1 As part of the follow-up inspection program, the certif­
ication organization shall select sample compliant product at 
random from the manufacturing facility's production line, 
from the manufacntrer's or manufacturing facility 's 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 ensure 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 cet·tification 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 result~ to be in j eopardy of not complying with 
this standard, the certification organization shall conduct more 
fi·equent testing of sample pt·oduct, component~, 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, that address 
report(s) of situation(s) in which a compliant product is subse­
quently found to be hazardous. 

4.2.11 The certification organization's operating procedures 
shall provide a mechanism for the manufacU.trer to appeal deci­
sions. The procedures shall include the presentation of infor­
mation from both sides of a conu·oversy 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 initial certification and recertification of 
protective clothing and equipment, the certification organiza­
tion shall conduct both inspection and testing as specified in 
this section. 

4.3.2 All inspections, eval uations, 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/ IEC 17025, 
Geneml requimments fo·r the competence of testing and caliiJration labo­
ratmies. 

4.3.2.1 The certification organization's testing laboratory's 
scope of accreditation to ISO 17025/ IEC, General requirements 
for the competence of testing and caliln-ation labomtm"ies, shall encom­
pass testing of personal protective equipment. 

4.3.2.2 The accreditation of a cet·tification organ ization's test­
ing laboratory shall be issued by an accreditation body operat­
ing in accordance with ISO/ IEC 17011, Conformity assessment­
RequiTements fm· accreditation bodies accrediting conformity assessment 
bodies. 

4.3.3 A certification organ ization shall be permitted to utilize 
conditioning and testing results conducted by a pmduct ot· 
component manufacturer for certification or recertification 
provided the manufacturer's testing laboratory meet~ the 
requirements specified in 4.3.3.1 tiu·ough 4.3.3.5. 

4.3.3.1 The manufacturer's testing laboratory shall be accredi­
ted in accordance with the requirements of ISO/ IEC 17025, 
Geneml requirement5 fm· the competence of testing and calil1ration labo­
ratm"ies. 

4.3.3.2 The manufacU.trer's testing laboratory's scope of 
accreditation to ISO/ IEC 17025, General requinJments for the 
competence of testing and calibration laboratmies, sha ll encompass 
testing of personal protective equipment. 

4.3.3.3 The accreditation of a manufacntret-'s testing labora­
tory shall be issued by an accreditation body operating in 
accordance with ISO/ IEC 17011, Confmmity assessment -
Requirements for accreditation bodies accTediting confonnity assessment 
bodies. 

4.3.3.4 The certi fication organization shall approve the manu­
facturer's testing laboratory. 

4.3.3.5 The certification organization shall determine the 
level of supervision and wiU1essing of the condition ing and test­
ing for certification or recertification conducted at the manu­
facturer's testing laboratory. 

4.3.4 Sampling levels for testing and inspec tion shall be estab­
lish ed by the certification organization and the manufacturer 
to ensure a reasonable and acceptable reliability at a reasona­
ble and acceptable confidence leve l that products certified to 
this standard are compliant, unless such sampling levels are 
specified herein . 

4.3.5 Inspection by the certificat ion organization shall include 
a review of all product labels to ensure that a ll required label 
attachments, compliance statements, certification statements, 
and other product information are at least as specified for the 
protective clothing and equipment in 5 .1.1 , 5 .2.1 , 5 .3.1 , 5.4.1 , 
5.5 .1 , 5 .6.1, 5 .7 .1, 5 .8.1 , 5 .9 .1 , and 5.10.1. 

4.3.6 Inspection by the certification ot·ganization shall include 
an evaluation of any symbols and pictorial graphic representa­
tions used on product labels or in user information, as permit­
ted in 5.1.1.6, 5 .2.1.6, 5.3.1.6, 5.4.1.6, 5 .5.1.6, 5.6.1.6, 5.7.1.6, 
5 .8.1.6, 5.9.1.6, and 5.10.1.6, to ensure that the symbols are 
clearly explained in the product's user information package. 

4.3.7 Inspection by the certification organization sha ll include 
a review of the user information required by 5.1.2, 5 .2.2, 5 .3.2, 
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5.4.2, 5.5.2, 5.6.2, 5.7.2, 5.8.2, 5.9.2, and 5.10.2 to ensure that 
the information has been developed and is available. 

4.3.8 Inspection and evaluation by the certification organ iza­
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 t·epresenta­
tive of materials and components used in d1e acmal construc­
tion of the protective clothing and equipment. 

4.3.9.2 The cet·tification 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 to the actual final product or product component. 

4.3.11 The certification organization shall not allow any modi­
fications, pretreaunent, 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
mtion, repair, or modification, other than as specifically 
permitted herein, of any product or any product component 
during testing. 

4.3.13 vVhere there are any accessot·ies, enhancement5, or 
both that are built into, or attachable to, or detachable from 
wildland fire fighting and urban interface fire fighting protec­
tive clothing and equipment and wildland fire fighting and 
urban interface fire fighting load-canying equipment by the 
product manufacture!~ the certification organization shal l eval­
uate and inspect the product as specified in Chapter 6 and 
shal l test the product as specified in Chapter 8, and the prod­
uct shall meet d1e performance requirements specified in 
Chapter 7 with d1ose accessories and enhan cements installed 
or attached to ensure the performance and functions of the 
protective clothing and equipment or the load-carrying equip­
ment. 

4.3.14 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. 

4.3.15 Any change in the design, construction, or material of a 
compliant pwduct shall necessitate new inspection and testing 
to verifY compliance to all applicable requirements of d1is 
standard that the certification organization determines can be 
affected by such change. This recertification shall be conduc­
ted before labeling d1e modified product, accessories, or 
enhancements certified as being compliant with this standard. 

4.3.16 The manufacturer shall maintain all design and 
performance inspection and test data from the certification 
organ ization used in the certification of the manufacn1rer's 
compliant pwduct. The manufacmrer shall provide such data, 
upon request, to the purchaser or authority having jurisdiction. 
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4.4 Annual Verification of Product Compliance. 

4.4.1 All protective clothing and equipment labeled as being 
compliant v.rith 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 manufacnu-er models and 
componen ts 

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

(a) Vl' here a test method incorpora tes testing both 
befot·e and aftet· the laundering preconditioning 
specified in 8.1.2 and the test ge nerates quantitative 
result5, recertification testing shall be limited to the 
conditioning that yielded the worst-case test result 
during the initial certification for the model or 
component. 

(b) Where a test method inco t·porates testing both 
before and after laundering preconditioning speci­
fied in 8.1.2 and the test generates nonquantitative 
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 tha t all required 
conditionings are included over time. 

(c) V\ihere a test method requires the testing of three 
specimens, a minimum of one specimen shall be 
tested for annual recertification. For conductive 
heat resistance testing of gloves, three specimens 
shall be tested. 

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

4.4.2 Samples of manufacmrer model5 and components for 
recertification acquired from the manufacntrer or component 
supplier during random and unannounced visits as part of d1e 
follow-up inspection program in accordance with 4.2.9 shall be 
permitted to be used toward annual recertification . 

4.4.2.1 For recertification, the certification organization shall 
acquire at least one complete item of protective clothing or 
equipment. 

4.4.2.2 The certification organizati on shall a lso acquire a suffi­
cient quantity of components to be tested for recertification as 
required by 4.4.3. 

4.4.3 Protective clothing, equipment, and componen ts shall 
be inspected, evaluated, and tested as specified in 4.4.3.1 and 
4.4.3.2. 

4.4.3.1 One sample of each protective clothing or equipment 
item shall be inspected and evaluated to each of the design 
requit·ements specified in Chapter 6. 

4.4.3.2 One sample of each protective clothing or equipment 
item or components shall be tested for overall performance as 
specified in Chapter 7. 

4.4.4 The manufacturer shall maintain all design, inspection, 
performance, and test data fi·om the certification organ ization 
pwduced during the recertification of manufacturer's models 
and components. The manufacturer shall provide such data, 
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upon request, to the purchaser or to the authority having juris­
d iction. 

4.5 Manufacturer's Quality Assurance Program. 

4.5.1 The manufacturer shall provide and operate a quality 
assurance program that meets the t·equirements of this section 
and that includes a product recall system as specified in 4.2.7.1 
and Section 4.8 . 

4.5.2 The operation of the quality assurance pt·ogram shall 
evaluate and test compliant product production against this 
standard to ensure that production remains in compliance. 

4.5.3 All of the following entities shall either be registered to 
ISO 9001, Quality management systems- Requi-rements, or shall be 
listed as a covered location under an ISO 9001 registered 
entity: 

( 1) Manufacturer 
(2) Manufacturing facility 
(3) Entity that directs and controls compliant product design 
( 4) Entity that directs and controls compliant product quality 

assurance 
(5) Entity that provides the warranty for the compliant prod­

uct 
(6) Entity that puts its name on the product label and 

markets and sells the product as its own 

4.5.3.1 Registration to the requirements of ISO 9001, Quality 
management systems~requirements, shall be conducted by a regis­
trar that is accredited for personal protective equipment in 
accordance with ISO/ IEC 17021-1, Conformity assessment -
Requirements for bodies audit and certification of management systems 
- Pm·t 1: Requin1ments. The registrar shall affix the accredita­
tion mark on the ISO registration certificate . 

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

4.5.4* vVhere the manufacturer uses subcontractors in the 
consu-u ction 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 regisu·ar and the certification organization. 

4.5.5 VVhere manu.facntrers make custom~ized or specially 
fitted gloves fm accommodating the special needs of individual 
firefighters, the manufacturer shall employ the same manufac­
turing methods as used for making required glove sizes. 

4.5.5.1 The manufacnu·er shal l notifY the certi fication organi­
zation as required in 4.2.8 and shall obtain written approval 
fi·om the certification organization prior to proceeding with 
any modifications to an existing certified glove design. 

4.5.5.2 Where gloves are provided with a moisture barrier, 
custom-fitting gloves shall be individually evaluated to verify the 
integrity of the glove moisture barrier using air or other similar 
method to ensure that the g love is consu-ucted in a leak-free 
manner. 

4.6 Hazards Involving Compliant Product. 

4.6.1 * The certification organization shall establish proce­
dures to be followed where sintation(s) are reported in which a 
compliant pt·oduct 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 certification 

body in the event of misuse of its mmk of conformity, 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 sintation, 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 u ndertake 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 certificati on organ ization shall deter­
mine the scope of the hazat·d including products, m odel 
numbers, serial numbers, factory production faci lities, 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 product or 
compliant product components manufacnu-ed by other manu­
facturers or certified by other certification organizations. 

4.6.7 T he certification organization shall a lso investigate 
repons of a hazard whe re 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 manufactu rer 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 of the compliant product 
component, if applicable, to assist the certification organiza­
tion in the investigation and to conduct its own investigation as 
specified in Section 4.7. 

4.6.9 Where the facts indicating a need for corrective action 
are conclusive and the certification org-an ization's appeal 
procedures referenced in 4.2.11 have been followed, the certifi­
cation organization shal l initiate corrective action immediately, 
provided there is a manufacturer to be held responsible fo r 
such action. 

4.6.10 VVhere the £act5 are conclusive and cotTective action is 
indicated, but there is no manufacturer to be held responsible, 
su ch as when the manufacntrer is out of business or the manu­
facturer is bankrupt, the certification organization shall imme­
d iately notify relevant governmental and regulatory agencies 
and issue a notice to the user community about the hazard. 

4.6.11 * VVhere the facts are conclusive and cotTective action is 
indicated, the certification organization shall take one or more 
of the following corrective actions: 

(1) Notification of parties authorized and responsible for 
issuing a safety a lert 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 t·ecall when, in the opinion of the certif-
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ication organization, such a recall is necessary to protect 
the users. 

(3) Removing the mark of certification from the product. 
( 4) \!\There a hazardous condition exists and it is not practical 

to implement 4.6.11(1), 4.6.11 (2), or 4.6.11(3), or the 
responsible parties refuse to take corrective action, the 
certification organization shal l 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 responsible individual identifying the 
reported hazardous condition and notify them of the corrective 
action indicated, 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 NFPA, 
and shall also submit either a Public Proposal for a proposed 
change to the next revision of the applicable standard, or a 
proposed Tentative Interim Amendment (TIA) to the current 
edition of the applicable standard. 

4. 7 Manufacturer's Investigation o f Complaints and Returns. 

4.7.1 Manufacturers shall provide corrective action in accord­
ance with ISO 9001, Quality management systems- requiTements, 
for investigating written complaints and remrned products. 

4.7.2 Manufacturers' records of renm1s and complaints rela­
ted to safety issues shall be retained for at least 5 years. 

4.7.3 \!\There the manufacmrer discovers, during the review of 
specific remrns or complaints, that a compliant product or 
compliant product component can constimte a potential safety 
risk to end users and is possibly subject to a safety alert or prod­
uct recall, the manufacmrer shall immediately contact the 
certification ot·ganization and provide all information about its 
review to assist the certification organization with its investiga­
tion. 

4.8 Manufacturer's Safety Alert and Product Recall Systems. 

4.8.1 A manufacturer shall establish a written safety alert 
system and a written product recall system that describes the 
procedures to be used in the event that it decides, or is direc­
ted by the certification organization, to either issue a safety 
a lert or to conduct a product recall. 

4.8.2 The manufacturer's safety alert and pmduct recall 
system shall provide the following: 

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

(2) A method of notifying all dealers, distributors, purchas­
ers, users, and NFPA about the safety alert or product 
recall that can be initiated within a 1-week period follow­
ing the manufacmrer's 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 

(3) Techniques for communicating accurately and under­
standably the nature of the safety alert o r product recall 
and in particular the specific hazard or safety issue found 
to exist 

( 4) Procedures for rem oving product fi·om the market that is 
recalled and for documenting the effectiveness of the 
product recall 
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(5) A plan for repairing, replacing, or compensating purchas­
ers fix returned product 

Chapter 5 Labeling and Information 

5.1 Protective Garments. 

5.1.1 Product Label Requirements. 

5.1.1.1 Each garment shall have a product label or labels 
permanently and conspicuously attached. At least one product 
label shall be conspicuously located inside each garment when 
the garment is properly assembled with all layers and comp<r 
nents in place. 

5.1.1.2 Configuration of the product label and attachment of 
the product labe l shall not inte rfere with the legibility of any 
printed portion of the product label. 

5. 1.1.3 Multiple label pieces shall be permitted in order to 
carry all statements and information required to be on the 
product label. 

5.1.1.4* The certification organization's label, symbol, or 
identifying mark shall be permanently attached to the product 
label or sha ll be part of the product label. Al l letters shall be at 
least 2.5 nun W~2 in.) high. The label , symbol, or identifying 
mark shall be at lea~t 6 mm (Y,, in.) in height and shall be 
placed in a conspicuous location. 

5.1.1.5 All worded portions of the required product label shall 
be printed at least in English. 

5.1.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statemen ts on the product label(s) where explanations 
for symbols and pictorial graphic representations are pmvided 
in the user information . 

5.1.1.7 The following statement shall be printed legibly on the 
product label, and all letters shall be at least 2.5 mm C%2 in.) 
high: 

THIS WILDLAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING PROTECTIVE GARMENT MEETS 

THE REQUIREMENTS OF NFPA 1977, STANDARD ON 
PROTECTIVE CLOTHING AND EQUIPMENT FOR WILD­

LAND FIRE FIGHTING AND URBAN INTERFACE FIRE 
FIGHTING, 2022 EDITION. 

DO NOT REMOVE TillS LABEL! 

5.1.1.8 At least the following information shall also be printed 
legibly on the product label, with all letters at least 1.6 mm 
(YI6 in. ) high: 

(1) Manufacntrer's name, identi fication , or designation 
(2) Manufacntrer's address 
(3) Country of manufacmre 
(4) Manufacnu-er's garment identification numbet-, lot 

numbet~ or serial number 
(5) Month and year of manufacture (not coded) 
(6) Model or style name, number, or design 
(7) Size, using the garment sizes specified in 6.1.14 
(8) Garment materials and percent content 
(9) Cleaning precautions 
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5.1.2 User Information. 

5.1.2.1 The garment manufacturet- shall provide at least the 
user information that is specified in 5.1.2.5 with each garment. 

5.1.2.2 The garment manufacturer shall attach the required 
user information or packaging containing the user information 
to the garment in such a manner that it is not possible to use 
the garment without being aware of the availability of the infor­
mation. 

5.1.2.3 The required user information or packaging contain­
ing the user information shall be attached to the garment so 
that a deliberate action is necessary to remove it. T he garment 
manufacturer shall provide notice that the user information is 
to be removed ONLY by the end user. 

5.1.2.4 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements where explanations for symbols and picto­
rial graphic representations are provided in the user informa­
tion . 

5.1.2.5 T he garment manufacturer shall provide at least the 
following instructions and information with each garment: 

(l) Pre-use information 

(a) Safety considerations 
(b) Limitations of use 
(c) Garment mat-king recommendations and restric­

tions 
(d) A statement that most performance properties of 

the garment cannot be tested by the user in the 
field 

(e) Warranty information 
(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended stot·age practices 

(3) Inspection frequency and details 
(4) Donning/doffing 

(a) Donning and d offing procedures 
(b) Sizing and adjustment procedures 
(c) Interface issues 

(5) Proper use consistent with NFPA 1500 and 29 CFR 
1910.132, "Personal Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions with a state­
ment advising users not to use garments that are not 
thoroughly cleaned and dried 

(b) Maintenance criteria and methods of repair where 
applicable 

(c) Decontamina tion procedures 
(7) Retirement and disposal criteria and considerations 

5.2 Protective Hehnet. 

5.2.1 Product Label Requirements. 

5.2.1.1 Each helmet shall have a product label or la bels 
permanently and conspicuously attached. At least one product 
la bel shall be conspicuously located on or inside each helmet 
when the helmet is properly assembled with a ll components in 
place . 

5.2.1.2 Configuration of the product label and attachment of 
the product label shall not interfere with the legibility of any 
printed ponion of the product label. 

5.2. 1.3 Mul tiple label pieces shall be permitted in order to 
carry all the statements and information t·equired to be on the 
product labe l. 

5.2.1.4* The certification organizatio n's label, symbol , or 
identifying mark shall be permanently a ttached to the product 
la bel or shall be part of the product labe l. All letters shall be at 
least 2.5 mm (Y,2 in. ) high. The label, symbol, o r identifYing 
mark shall be at least 6 mm (Y. in .) in he ight and shall be 
placed in a conspicuous location. 

5.2.1.5 All worded portions of the requir ed product labe l sha ll 
be printed at least in English . 

5.2.1.6 Symbols and other pictorial graphic representations 
sha ll be permitted to be used to supple ment or in place of 
worded statemen ts on the product label(s) where explanations 
for symbols and pictoria l graphic representations are provided 
in the user informa tio n . 

5.2.1.7 The following statement shall be printed legibly on the 
product label, and a ll le tters sha ll be a t least 2.5 mm (%2 in. ) 
high: 

THIS WILDLAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING PROTECTIVE HELMET MEETS THE 
REQUIREMENTS OF NFPA 1977, STANDARD ON PROTEC­
TIVE CLOTHING AND EQUIPMENT FOR WILDLAND FIRE 

FIGHTING AND URBAN INTERFACE FIRE FIGHTING, 
2022 EDITION. 

DO NOT REMOVE TillS LABEL! 

5.2.1.8 At least tl1e fo llowing information shall also be printed 
legibly on the product label, with all letters at least 1.6 mm 
(YlB in.) high: 

(1) Manufacturer's name, identification , or designation 
(2) Manufacnu-er's address 
(3) Country of manufacture 
(4) Manufacnu-er's helmet identification nwnber, lot 

numbet~ or serial number 
(5) Month and year of man ufactttre (not coded) 
(6) Model ot- style name, number, or design 
(7) Helmet size or size range 
(8) Nominal weight of helmet 
(9) Clean ing precautions 

5.2.2 User Information. 

5.2.2.1 The helmet manufacturer shal l provide at least the 
user information that is specified in 5.2.2.5 with each helmet. 

5.2.2.2 The helmet manufacturer sha ll attach th e required 
user information or packaging containing the user information 
to the helmet in su ch a manne r that it is not possible to use the 
helmet without being aware of the availabiJity of the informa­
tion. 

5. 2.2.3 The requit-ed user inf"mmation or packaging con tain­
ing the user information shall be attached to the helmet so that 
a deliberate action is necessary to remove it. The helmet manu­
facnu·er shall provide notice that the uset- infonnation is to be 
removed ONLY by the end user. 

5. 2.2.4 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplemen t or in place of 
worded statements where explanations for symbols and pic to­
rial graphi c representations are provid ed in the user informa­
tion. 
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5.2.2.5 The helmet manufacturer shall provide at least the 
following instructions and information with each helmet: 

(l) Pre-use information 

(a) Safety considerations 
(b) Limitations of use 
(c) Helmet marking recommendations and restrictions 
(d) A statement that most performance properties of 

the helmet cannot be tested by the user in the field 
(e) Warranty information 

(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended storage practices 

(3) Inspection frequency and details 
(4) Donning/ doffing 

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

(5) Proper use consistent with NFPA 1500 and 29 CFR 
1910.132, "Personal Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions with a state­
ment advising users not to use helmets that are not 
thoroughly cleaned and dried 

(b) Maintenance criteria and methods of t-epait- where 
applicable 

(c) Decontamination procedures 
(7) Retirement and disposal criteria and considerations 

5.3 Protective Work Gloves. 

5.3.1 Product Label Requirements. 

5.3.1.1 Each protective work glove shall have a product label 
or labels permanently and conspicuously attached. At least one 
product label shall be conspicuously located on or inside each 
wot-k glove when the glove is properly assembled with a ll 
components in place . 

5.3.1.2 Configuration of the product label and attachment of 
the pmduct label shall not interfere with the legibility of any 
printed portion of the product label. 

5.3.1.3 Multiple label pieces shall be permitted in order to 
carry a ll tl1e statements, symbols, and information t·equired to 
be on the product labe l. 

5.3.1.4* The certification organization's label, symbol, or 
identifying mark shall be permanently attached to the product 
labe l or shall be part of t11e product label. All letters shall be at 
least 2.5 mm (%z in .) high. The label, symbol, or ident:i:fYing 
mark shall be at least 6 mm (!,.-:", in. ) in height and shall be 
placed in a conspicuous location. 

5.3.1.5 All worded portions of the required product label shall 
be printed at least in English. 

5.3.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product label(s) where explanations 
for symbols and pictorial graphic representations are provided 
in the user information. 

5.3.1.7 The following statement shall be printed legibly on the 
wot-k glove product label, and all letters shall be at least 2.5 mm 
CJ·'il2 in. ) high: 
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THIS WILDlAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING PROTECTIVE WORK GLOVE 

MEETS THE WORK GLOVE REQUIREMENTS OF 
NFPA 1977, STANDARD ON PROTECTIVE CLOTIDNG 

AND EQUIPMENT FOR WILDLAND FIRE FIGHTING AND 
URBAN INTERFACE FIRE FIGHTING, 2022 EDITION. 

DO NOT REMOVE THIS LABEL! 

5.3.1.8 At least the following infonnation shall also be printed 
legibly on the work glove product label, with all letters at least 
1.6 mm (\--J6 in.) high: 

(1) Manufacnu·er's name, identification, or designation 
(2) Manufacnrrer's address 
(3) Country of manufacntre 
(4) Manufacntrer's glove identification number, lot number, 

or sedal number 
(5) Month and year of man ufacntre (not coded) 
(6) Model or style name, number, or design 
(7) Glove size or size t-ange 
(8) Cleaning precautions 

5.3.2 User Information. 

5.3.2.1 The protective work glove manufacturer shall provide 
at least the user information that is specified in 5.3.2.5 with 
each work glove pair. 

5.3.2.2 The protective work glove manufacntret- shall attach 
the required user information or packaging containing tl1e 
u ser information to the work glove pair in such a manner that 
it is not possible to use tl1e work gloves without being aware of 
the avai lability of the information. 

5.3.2.3 T he required user information or packaging contain­
ing the user information shall be attached to the work glove 
pair so that a deliberate action is necessary to remove it. The 
protective work glove manufacturer shall provide notice that 
the user information is to be removed ONLY by the end user. 

5.3.2.4 Symbols and other pictorial graphic represe nta tions 
shall be permitted to be used to su pplement or in place of 
worded statements where explanations for symbols and pictcr 
rial graphic representations are provided in the user informa­
tion. 

5.3.2.5 The protective work glove manufacnu-er shall provide 
at least the following instructions and information \'lith each 
work glove pair: 

(1) Pre-use information 

(a) Safety considerations 
(b) Limitations of use 
(c) Glove marking recommendations and restrictions 
(d) A statement that m ost performance properties of 

the gloves cannot be tested by tl1e user in the field 
(e) Warranty information 

(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended storage practices 

(3) Inspection frequency and details 
(4) Donning/doffing 

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

(5) Proper use consistent with NFPA 1500 
(6) Maintenance and cleaning 
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(a) Cleaning instructions and precautions with a state­
ment advising users not to use gloves that are not 
thoroughly cleaned and dried 

(b) Maintenance criteria and methods of repair where 
applicable 

(7) Retirement and disposal criteria and considerations 

5.3.2.6 The protective work glove manufacturer shall make 
available to pmspective purchasers and the pm-chaser a chat-t 
illustrating the hand dimension ranges specified in 6.3.5. 

5.4 Protective Footwear. 

5.4.1 Product Label Requirements. 

5.4.1.1 Each footwear pair shall have a product label or labels 
permanently and conspicuously attached to each boot half pair. 
At least one product label shall be conspicuously located on or 
inside each boot when the boot is properly assembled with all 
components in place. 

5.4.1.2 Configmation of the product label and attachment of 
the product label shall not interfere with the legibility of any 
printed portion of the product label. 

5.4.1.3 Multiple la bel pieces shall be permitted in ot-der to 
carry all the statements and information required to be on the 
product label. 

5.4.1.4* The certification organization's label, symbol, or 
identifYing mark shall b e permanently attached to the product 
label or shall be part of the product label. All letters shall be at 
least 2.5 mm (%2 in. ) high . The labe l, symbol, or identifying 
mark shall be at least 6 mm (\!,, in .) in height and shall be 
placed in a conspicuous location. 

5.4.1.5 All worded portions of the required product label shall 
be printed at least in English. 

5.4.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product labe l(s) where explanations 
for symb ols and pictorial graphic representations are provided 
in the user information. 

5.4.1.7 The following statem ent shall be printed legi bly on the 
product label, and all letters shal l be at least 2.5 mm (o/,2 in .) 
high: 

TillS WILDLAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING PROTECTIVE FOOTWEAR MEETS 

THE REQUIREMENTS OFNFPA 1977, STANDARD ON 
PROTECTIVE CLOTHING AND EQUIPMENT FOR WILD­

LAND FIRE FIGHTING AND URBAN INTERFACE FIRE 
FIGHTING, 2022 EDITION. 

DO NOT REMOVE THIS LABEL! 

5.4.1.8 At least the following information shall also be printed 
legibly on the product labe l, with aU letters at least 1.6 mm 
(Yl6 in.) high: 

(1) Manufacturer's name, identifi cation, or designation 
(2) Manufacturer's address 
(3) Country of manufacture 
( 4) Manufacturer's footwear identification numbet~ lot 

number, or serial number 
(5) Month and year of manufacture (not coded) 
(6) Model or style name, number, or design 
(7) Footwear size and width 

(8) Cleaning precautions 

5.4.2 User Information. 

5.4.2.1 The footwear manufacmrer shall provide at least the 
user information that is spec ified in 5.4.2.5 with each footwear 
pair. 

5.4.2.2 The footwear manufacturer shall attach the required 
user information or packaging conta ining the user information 
to the boot pair in such a matmer that it is not possible to use 
the boots without being aware of the availabil ity of the informa­
tion. 

5.4.2.3 The requit·ed uset- information or packaging contain­
ing the user information shall b e attached to the boot pair so 
that a deliberate action is necessary to remove it. The footwear 
manufacturer shall provide n otice that the user information is 
to be removed ONLY by the end user. 

5.4.2.4 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements where explanations for symbols and picto­
rial graphi c representations are provided in the user informa­
tion. 

5.4.2.5 The footlvear man ufacturer shall provide at least t11e 
following instructions and information with each footlvear pair: 

(1) Pre-use information 

(a) Safety considerations 
(b) Li mi tat ions of use 
(c) Boot marking recommendations and resu-ictions 
(d) A statement that most performance properties of 

the boots cannot be tested by the user in the field 
(e) Warranty information 

(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended storage pt-actices 

(3) Inspection freque ncy and details 
(4) Donning/doffing 

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

(5) Proper use consistent with NFPA 1500 and 29 CFR 
1910.132, "Personal Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions with a state­
ment advising users not to use boots that are not 
thoroughly cleaned and dried 

(b) Maintenance criteria and methods of repair where 
applicable 

(c) Decontamination procedures 
(7) Retirement and disposal criteria and considerations 

5.4.2.6 Manufacmrers shall be requit-ed to establish and 
provide, upon request, a size conversion chart for each m odel 
or style of protective footlvear based on toe length, arch length, 
and foot widtl1 as measured on the Bratmock Scientific Foot 
Measuring Device. 

5.5 Protective Face/ Neck Shroud. 

5.5.1 Product Label Requirements. 

5.5.1.1 Each face/ neck sh roud shall have a product label or 
labels permanently and conspicuously attached. 
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5.5.1.2 Configuration of the product label and attachment of 
the pmduct label shall not interfere with the legibility of any 
printed portion of the product label. 

5.5.1.3 Multiple label pieces shall be permitted in order to 
carry all statements and information t·equired to be on the 
product label. 

5.5.1.4* The certification organization's label, symbol, or 
identifying 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 (%z in .) high. The label, symbol, or identifYing 
mark shall be at least 6 mm (X', in.) in height and shall be 
placed in a conspicuous location. 

5.5.1.5 All worded portions of the required product label shall 
be printed at least in English. 

5.5.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product label(s) where explanations 
for symbols and pictorial graphic representations are provided 
in the user information. 

5.5.1.7 The following statement shall be printed legibly on the 
product label, and all letters shall be at least 2.5 mm C%2 in.) 
high: 

TillS WILDlAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING PROTECfiVE FACE/ NECK 

SHROUD MEETS THE REQUIREMENTS OF NFPA 1977, 
STANDARD ON PROTECTIVE CLOTillNG AND EQUIP­
MENT FOR WILDlAND FIRE FIGHTING AND URBAN 

INTERFACE FIRE FIGHTING, 2022 EDITION. 

DO NOT REMOVE TillS LABEL! 

5.5.1.8 At least d1e following information shall also be printed 
legibly on the product label, with all letters at least 1.6 mm 
(!116 in.) high: 

( 1) Manufacturer's name 
(2) Manufacturer's address 
(3) Country of manufacture 
(4) Manufacturer's munbet·, lot, ot· serial number 
(5) Month and year of manufacmre (not coded) 
(6) Model or style name, number, or design 
(7) Identification of the compliant helmet(s) with wh ich the 

face / neck shroud was certified 

5.5.2 User Information. 

5.5.2.1 The face/ neck shroud manufacn11·er shall provide at 
least the user information that is specified in 5.5.2.5 with each 
shroud. 

5.5.2.2 The shroud manufacturet· shall attach the t·equired 
user information or packaging containing the user information 
to the shroud in such a manner that it is not possible to use the 
shroud \vithout being aware of the availability of the informa­
tion . 

5.5.2.3 The required user information or packaging contain­
ing the user information shall be attached to the shroud so that 
a deliberate action is necessary to remove it. The garment 
manufacturer shall pmvide notice that the user information is 
to be removed ONLY by the end user. 

5.5.2.4 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or replace worded 
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statements or user information where explanations for symbols 
and pictorial graphic t·ept·esentations are provided. 

5.5.2.5 The face/ neck shroud manufacmrer shall provide at 
least the following instructions and information with each 
face/ neck shroud. 

(1) Pre-use information 

(a) Safety considerations 
(b ) Limitations of use 
(c) Shroud marking t·ecommendations and resu·ictions 
(d) A statement that m ost performance properties of 

the shroud cannot be tested by the user in the field 
(e) Warranty information 

(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended storage practices 

(3) Inspection frequency and details 
(4) Donning/doffing 

(a) Donning and doffing procedures 
(b) Sizing and adjustment procedures 
(c) Intetface issues 

(5) Proper use consistent with NFPA 1500 and 29 CFR 
1910.132, "Personal Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions with a state­
ment advising users not to use shrouds that are not 
thoroughly cleaned and dried 

(b ) Maintenance criteria and methods of repair where 
applicable 

(c) Decontamination procedures 
(7) Retirement and disposal critet·ia and considerations 

5.5.2.6 T he manufacturer shall identifY by manufacturer 
name and model number the h elmet(s) with which the face/ 
neck shroud has been certified and include instructions in the 
user information for how the face/ neck shroud is worn with 
each helmet \vith which the face/ neck shroud is certified. 

5.6 Protective Goggles. 

5.6.1 Product Label Requirements. 

5.6. 1.1 Each pair of goggles shall have a product label config­
lll·ed and attached to the goggles so that the product label sha ll 
not interfere with the legibility of any printed portion of the 
labeL 

5.6.1.2 Product labels shall be permitted to be configured as 
labels attached to d1e goggles, tags attached to the goggles, o r 
package labels printed on or attach ed to the package contain­
ing the smallest number of goggles from which the user with­
draws a pair of goggles for use. 

5.6.1.3 Multiple label pieces shall be permitted in order to 
carry all statements and information required to be on the 
product labeL 

5.6.1.4* The certification organization's label, symbol, or 
identifying mark shall be permanently attached to the product 
label or shall be part of the product labeL Al l letters shall be at 
least 2.5 mm (%z in. ) high. The label, symbol, or identifying 
mark shall be at least 6 mm ( Y., in.) in height and shall be 
placed in a conspicuous location. 

5.6.1.5 All worded portions of the required product labels 
shall be printed at least in Engl ish. 
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5.6.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product label (s) where explanations 
for symbols and pictorial graphic representations are provided 
in the user information. 

5.6.1.7 The following statement shall be printed legibly on the 
product label, and all letters shall be at least 2.5 mm C%2 in.) 
high: 

TillS WILDLAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING PROTECTIVE GOGGLE MEETS 
THE REQUIREMENTS OF NFPA 1977, STANDARD ON 

PROTECTIVE CLOTHING AND EQUIPMENT FOR WILD­
LAND FIRE FIGHTING AND URBAN INTERFACE FIRE 

FIGHTING, 2022 EDITION. 

DO NOT REMOVE THIS LABEL! 

5.6.1.8 At least the following information shall also be printed 
legibly on the product label, with all letters at least 1.6 mm 
(!t\6 in.) high: 

(1) Manufacturer's name 
(2) Manufacturer's address 
(3) Country of manufacture 
(4) Manufacturer's number, lot, or serial number 
(5) Month and year of manufacture 
(6) Mode l or style name, number, or design 

5.6.1.9 In addition to the goggles product label, each goggles 
lens shall bear the following: 

(1) The manufacturer's identifying mark or symbol 
(2) The certification organization's label, symbol, or identify­

ing mark 
(3) The statement "NFPA 1977, 2022 Ed." in letters at least 

2 mm (!t\6 in.) high 

5.6.1.10 All markings on the goggles lens shall be permanent, 
legible, and placed so that they do not interfere with the vision 
of the wearec 

5.6.2 User Information. 

5.6.2.1 The goggles manufacturer shall provide at least the 
user information that is specified in 5 .6.2.5 with each pair of 
goggles. 

5.6.2.2 The goggles manufacturer shall attach the required 
user information or packaging containing the user information 
to the goggles in such a manner that it is not possible to use the 
goggles without being aware of the availabili ty of the informa­
tion. 

5.6.2.3 The required user information or packaging contain­
ing the user information shall be attached to the goggles so 
that a deliberate action is necessary to t-emove it. T he goggles 
manufacturer shall provide notice that the user information is 
to be removed ONLY by the end user. 

5.6.2.4 Symbols and other pictm-ial graphic rept·esentations 
shall be permitted to be used to supplement or replace worded 
statements or user information where explanations for symbols 
and pictot-ial graphic representations are provided. 

5.6.2.5 The goggle manufacturer shall provide at least the 
following instructions and information with each pair of 
goggles: 

(1) Pre-use information 

(a) Safety considerations 
(b) limitations of use 
(c) Recommendations and resu-ictions 
(d) Warranty information 
(e) A statement that most performance properties of 

the goggles cannot be tested by the user in the field 
(2) Preparation for use 

(a) Sizing/adjustment 
(b) Recommended storage practices 

(3) Inspection freque ncy and details 
(4) Donning/ doffing 

(a) Dorming and doffing procedures 
(b) Sizing and adjustment procedures 
(c) Helmet/ goggles interface issues 

(5) Proper use consistent with NFPA 1500 and 29 CFR 
1910.132, "Persona l Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning insu·uctions and precautions 
(b ) Maintenance criteria and methods of repair where 

applicable 
(c) Decontamination procedures 

(7) Retirement and disposal criteria and considerations 

5. 7 Chain Saw Protectors. 

5.7.1 Product Label Requirements. 

5.7.1.1 Each chain saw protector shall have a product label o r 
labels permanently and conspicuously attached. 

5.7.1.2 Configuration of the product label and attachment of 
the product label shall not interfere vvith the leg ibility of any 
pt-inted portion of the pmduct label. 

5.7.1.3 Multiple label pieces shal l be permitted in order to 
carry all statements and information required . 

5. 7.1.4* The certification organization's label, symbol, o r 
identifying 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 (Y~2 in. ) high. The label, symbol, or identifYing 
mark shall be at least 6 mm ( Y4 in .) in height and sh all be 
placed in a conspicuous location. 

5.7.1.5 All worded portions of the required product labe l shall 
be printed at least in English. 

5.7.1.6 Symbols and other pictoria l graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product lab el(s) where explanations 
for sym bols and pictorial graphic representations are provided 
in the user informatio n. 

5. 7.1. 7 The following statement sh all be p t·inted legib ly on the 
product label, and all letters sha ll be at least 2.5 mm (%2 in.) 
high: 

THIS WILDLAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING CHAIN SAW PROTECTOR MEETS 

THE REQUIREMENTS OF NFPA 1977, STANDARD ON 
PROTECTIVE CLOTHING AND EQUIPMENT FOR WILD­

LAND FIRE FIGHTING AND URBAN INTERFACE FIRE 
FIGHTING, 2022 EDITION. 

DO NOT REMOVE THIS LABEL! 
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5.7.1.8 At least the following information shall also be printed 
legibly on the product label, with all letters at least 1.6 mm 
(YIB in.) high: 

(1) Manufacturer's name, identifi cation, or designation 
(2) Manufacturer's address 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

Country of manufacture 
Manufacturer's lot numbet~ or serial number 
Month and year of manufacmre (not coded) 
Model or style name, numbet·, or design 
Size 
Cleaning precautions 

5. 7.2 User Information. 

5.7.2.1 The c hain saw protector manufacmrer shall provide at 
least the user information that is specified in 5.7.2.5 with each 
chain saw protector. 

5.7.2.2 The chain saw protector manufacturer shall attach the 
required user information or packaging containing the user 
information to the chain saw protectot· in such a manner that it 
is not possible to use it without being aware of the availability of 
the information. 

5.7.2.3 The required uset· information or packaging contain­
ing the user information shall be attached to the chain saw 
protector so that a deliberate action is necessary to remove it. 
The chain saw protector manufacturet· shall provide notice that 
the user information is to be removed ONLY by the end user. 

5.7.2.4 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements where explanations for symbols and picto­
rial graphic representations are provided in the user informa­
tion. 

5.7.2.5 The chain saw protector manufacmrer shal l provide at 
least the following instructions and information with each pair 
of chain saw protectors: 

(1) Pre-use information 

(a) Safety considerations 
(b) Limitations of use 
(c) A statement that most performance pmperties of 

the chain saw protective device cannot be tested by 
the user in the field 

(d) Warranty information 
(2) Preparation for use 

(a) Sizing/adjustment 
(b) Recommended storage practices 

(3) Inspection frequency and details 
( 4) Donning/ doffing 

(a) Donning and doffing procedures 
(b) Sizing and adjustment procedures 
(c) Interface issues 
(d) Maintenance and cleaning 
(e) Cleaning instructions and precautions 

(5) Proper use consistent with 29 CFR 1910.132, "Personal 
Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions 
(b) Maintenance criteria and methods of t·epair where 

applicable 
(c) Decontamination procedures 

(7) Retirement and disposal criteda and considerations 
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5.8 Protective Driving Gloves. 

5.8.1 Product Label Requirements. 

5.8.1.1 Each protective driving glove shall have a product 
label or labels permanently and conspicuously attached. At 
least one pmduct label shall be conspicuously located on o t· 
inside each driving glove when the g love is properly assembled 
with all components in place. 

5.8.1.2 Configuration of the p roduct label and attachment of 
tl1e product label shall not interfere with the leg ibility of any 
printed portion of the product label. 

5.8.1.3 Multiple label pieces shall be permitted in order to 
carry all the statements, symbols, and information required to 
be on the product label. 

5.8.1.4* The certification organization's label, symbol , ot· 
identifying 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 (%2 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 . 

5.8.1.5 All worded portions of the required product label shall 
be printed at least in English . 

5.8.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product label(s) where explanations 
for symbols and pictorial graphic representations are provided 
in the user information. 

5.8.1.7 The following statement shall be pt·inted legibly on the 
driving glove product label, and all letters shall be at least 
2.5 mm (%2 in.) high: 

TillS PROTECfiVE DRIVING GLOVE MEETS THE DRIV­
ING GLOVE REQUIREMENTS OFNFPA 1977, STANDARD 

ON PROTECTIVE CLOTHING AND EQUIPMENT FOR 
WILDLAND FIRE FIGHTING AND URBAN INTERFACE 

FIRE FIGHTING, 2022 EDITION. 

DO NOT REMOVE TillS LABEL! 

5.8.1.8 At least the following information shall also be primed 
leg ibly on the driving glove product label, witl1 all letters at 
least 1.6 mm (\1;6 in.) high: 

(1) Manufacnu·er's name, identification, or designation 
(2) Manufacmrer's address 
(3) Country of manufacmre 
(4) Manufacntrer's g love identification number, lot number, 

or serial number 
(5) Month and year of man ufacmre (not coded) 
(6) Model or style name, number, 01" design 
(7) Glove size or size range 
(8) Cleaning precautions 

5.8.2 User Information. 

5.8.2.1 The protective d riving glove manufacturer shall 
provide at least the user information that is specified in 5.8 .2.5 
with each driving glove pair. 

5.8.2.2 The protective driving g love manufacturer shal l attach 
the required user information or packaging containing the 
user information to the driving glove pait- in such a manner 
that it is not possible to use the driving g loves without being 
aware of the availability of the information. 
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5.8.2.3 The required user information or packaging contain­
ing the uset- information shall be attached to the driving glove 
pair so that a deliberate action is necessary to remove it. The 
protective driving glove manufacturer shall provide notice that 
the user information is to be removed ONLY by the end user. 

5.8.2.4 Symbols and other pictorial graph ic representations 
shall be permitted to be used to supplement or in place of 
wOt-ded statements where explanations for symbols and picto­
rial graph ic representations are provided in the user informa­
tion . 

5.8.2.5 The protective driving glove manufacturer shall 
provide at least the following instructions and information with 
each driving glove pair: 

( 1) Pre-use information 

(a) Safety considerations 
(b) Limitations of use 
(c) Glove marking recommendations and restrictions 
(d) A statement that most performance pmperties of 

the glove cannot be tested by the user in the field 
(e) Warranty information 

(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended stot-age practices 

(3) Inspection frequency and details 
(4) Donning/doffing 

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

(5) Proper use consistent \'lith NFPA 1500 and 29 CFR 
1910.132, "Personal Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions with a state­
ment advising users not to use driving gloves that 
are not thoroughly cleaned and dried 

(b) Maintenance criteria and methods of repair where 
applicable 

(7) Retirement and disposal criteria and considerations 

5.8.2.6 The manufacturer shall make available to prospective 
purchasers and the purchaser a chart illustrating the hand 
dimension ranges specified in 6.3.5. 

5.9 Load-Carrying Equipment. 

5.9.1 Product Label Requirements. 

5.9.1.1 The load-carrying assembly and each detachable load­
carrying item shall have a product label o r labels permanently 
and conspicuously attached. 

5.9.1.2 Configuration of the product lab el and attachment of 
the product label shall not interfere with the legibility of any 
printed pot-tion of the product label. 

5.9.1.3 Multiple la bel pieces shall be permitted in order to 
carry all statements and information required. 

5.9.1.4* The certification organization's label, symbol, or 
identifying 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 CY:12 in. ) high . The la bel, symbol, or identifYing 
mark shall be at least 6 mm (\/,, in.) in height and shall be 
placed in a conspicuous location. 

5.9.1.5 All worded portions of the required product label shall 
be printed at least in English. 

5.9.1.6 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement or in place of 
worded statements on the product label(s) where explanations 
for symbols and pictorial graphic representations are provided 
in the user information. 

5.9.1.7 The following statement shall be printed legibly on the 
product label, and all letters sha ll be at least 2.5 mm (%2 in.) 
high: 

TillS WILDLAND FIRE FIGHTING AND URBAN INTER­
FACE FIRE FIGHTING LOAD-CARRYING EQUIPMENT 

MEETS THE REQUIREMENTS OFNFPA 1977, STANDARD 
ON PROTECTIVE CLOTHING AND EQUIPMENT FOR 
WILDLAND FIRE FIGHTING AND URBAN INTERFACE 

FIRE FIGHTING, 2022 EDITION. 

DO NOT REMOVE THIS LABEL! 

5.9.1.8 At least the following information shall also b e printed 
legibly on the product label, with all letters at least 1.6 nun 
(~6 in.) high: 

(1) Manufacturer's name, identification, or designation 
(2) Manufacturer's address 
(3) Country of manufacnu·e 
(4) Manufacturer's identification number, lo t number, o r 

serial number 
(5) Month and year of manufacture (not coded) 
(6) Model or style name, number, or design 
(7) Size 
(8) Cleaning precautions 

5.9.2 User Information. 

5.9.2.1 The load-carrying equipment manufacturer shall 
provide at least the user information that is spec ified in 5.9.2.5 
with each load-carrying equipment item. 

5.9.2.2 The load-carrying equipment manufacturer shal l 
attach the required uset- information or packaging containing 
tl1e user information to the load-carrying equipment in such a 
manner that it is not possible to use the load-carrying equip­
ment without being aware of the availability of the infixmation. 

5.9.2.3 The required user information or packaging contain­
ing the user information shall be attached to the load-carrying 
equipment so that a deliberate action is necessary to remove it. 
The load-carrying equipment manufacturer shall provide 
notice that the user information is to be rem oved ONLY by the 
end user. 

5.9.2.4 Symbols and other pictorial graphic representations 
shall be permitted to be used to supplement o r replace worded 
statements or user information where explanations for symbols 
and pictorial graphic representations a re provided. 

5.9.2.5 The load-carrying equipment manufacturer shall 
pmvide at least the following instructions and information with 
each item: 

(1) Pre-use information 

(a) Safety considerations 
(b ) Limitations of use 
(c) Load-carrying equipment marking recommenda­

tions and restrictions 
(d) Warranty infonnation 
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(2) Preparation for use 

(a) Sizing/ adjustment 
(b) Recommended storage practices 

(3) Inspection frequency and details 
(4) Donning/doffing 

(a) Donning and doffing procedures 
(b) Sizing and adjusm1ent procedures 
(c) Interface issues 

(5) Proper use consistent with NFPA 1500 and 29 CFR 
1910.132, "Personal Protective Equipment" 

(6) Maintenance and cleaning 

(a) Cleaning instructions and precautions 
(b) Maintenance criteria and methods of repair where 

applicable 
(c) Decontamination procedures 

(7) Retirement and disposal criteria and considerations 

5.10 Ftre Shelters. 

5.1 0.1 Product Label Requirements. 

5.10.1.1 The fire shelter and fire shelter package shall have a 
product label or labels permanently and conspicuously 
attached. 

5.10.1.2 Configuration of ilie product label and attachment of 
the product label shall not interfere wiili the legibility of any 
printed portion of ilie product label. 

5.10.1.3 Multiple label pieces shall be permitted in order to 
cany all statements and information required. 

5.10.1.4 The certification organization's label, symbol, or 
identifYing mark shall be permanently attached to ilie product 
la be l or shall be part of the product label . 

5.10.1.5 All worded portions of the required product label 
shall be printed at least in English. 

5.10.1.6 Symbols and oilier pictorial representations shall be 
permitted to be used to supplement or replace worded state­
ments on the product label(s) where explanations for symbols 
and pictorial representations are provided in ilie user informa­
tion . 

5.10.1.7 The following statement shall be printed legibly on 
ilie product label, and all letters shall be at least 2.5 mm C%2 
in .) high: 

TillS Wll..DLAND AND URBAN INTERFACE FIRE SHELTER 
MEETS THE REQUIREMENTS OF NFPA 1977, STANDARD 

ON PROTECfiVE CLOTillNG AND EQUIPMENT FOR 
Wll..DLAND FIRE FIGHTING AND URBAN INTERFACE 

FIRE FIGHTING, 2022 EDITION. 

DO NOT REMOVE THIS lABEL! 

5.10.1.8 At least the following information shall also be pt-in­
ted legibly on ilie product label, wiili all letters at least 1.6 mm 
( !t\6 in.) high: 

(1) Manufacturer's name, identification, or designation 
(2) Manufacturer's addt·ess 
(3) Country of manufacture 
(4) Manufacturer's identification number, lot number, or 

serial number 
(5) Month and year of manufacture (not coded) 
(6) Model or style name, number, or design 
(7) Size 
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5.10.2 User Information. 

5.10.2.1 The fire shelter manufacturer shall provide at least 
ilie user information that is specified in 5.1 0.2.5 wiili each fire 
shelter. 

5.10.2.2 The fire sheltet· manufacture!- shall attach ilie 
required user information or packaging containing the user 
information to ilie fire shelter in such a manner that it is not 
possible to use ilie fire shelter wiiliout being aware of the avail­
ability of ilie information. 

5.10.2.3 The required user information or packaging contain­
ing the user information shal l be attached to ilie load-canying 
equipment so that a deliberate action is necessary to remove it. 
The fire shelter manufacturer shall provide notice iliat the user 
information is to be t·emoved only by ilie end user. 

5.10.2.4 Symbols and oilier pictorial representations shall be 
permitted to be used to supplement or replace worded state­
ments or user information where explanations for symbols and 
pictorial representations are provided. 

5.10.2.5 The load-carrying equipment manufacturer shall 
pmvide at least ilie following instructions and information with 
each item: 

(1) Pre-use information 

(a) Safety considerations 
(b) Limitations of use 
(c) Fire shelter recommendations and restrictions 
(d) Sizing requirement 
(e) Recommended storage pt·actices 
(f) Warranty information 

(2) Preparation for use 

(a) Preparing site for deployment 
(b) Removing fire sh elter from packaging 
(c) Covering oneself independently 
(d) Any oilier important insu-u ctions 

(3) Inspection frequency and details 
(4) Proper use consistent with NFPA 1500 and 29 CFR 

1910.132, "Personal Protective Equipment" 
(5) Retirement and disposal criteria and considerations 

Chapter 6 Design Requirements 

6.1 Protective Garment Item Design Requirements. 

6.1.1 Protective garment items shall have at least ilie applica­
ble design requirements specified in this section where inspec­
ted by ilie certification organization as specified in Section 4.3. 

6.1.2 All collars on jackets, shirts, and one-piece protective 
garments shall remain upright after exte nsion into a vertical 
position. 

6.1.3 Jackets, shirts, and one-piece protective garments shall 
not have Utrn-up cuffs. Sleeve cuffs shall have a closure system 
that can be adjusted to pmvide a snug and secure fit amund 
ilie wrist while wearing a glove iliat is compliant wiili the glove 
requirements of this standard. 

6.1.4* Whet·e provided, all pockets iliat open to ilie exteriot­
of protective garments, other than front waist pockets, shall 
have a cover or closure system. 

6.1.5 Any pass-through openings in protective garme nts shall 
have a means of fasten ing them in a closed position. 
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6.1.6 Bottoms of upper torso protective garments, other than 
cold weather outerwear, shall be designed so that the bottom 
edge conforms to the respective front and back lengths speci­
fied in Table 6.1.14.6(a) . No portion of the bottom garment 
edge shall be less than the respective minimum front and back 
length measurement. This requirement shall not apply to cold 
weather outerwear. 

6.1.6.1 With an upper torso gat-ment, othet- than cold weather 
outerwear, prepared as specified in 6.1.14, a line shall be 
formed bet\veen the t\vo lowest points on the garment bottom 
edge. Minimum front and back lengths shall extend to that line 
as a minimum. 

6.1.7 All thread used to manufacntre garment~ shall be made 
of inherently flame-t-esistant fiber. 

6.1.8 All garments that encompass the neck area shall have a 
closure system at tl1e neckline . 

6.1.9 Closure systems shall not come into direct contact with 
the body. 

6.1.10 Hardware of any garment shall not come into direct 
contact with the wearer's body. 

6.1.11 All garment hardware finish shall be free of rough 
spots, burrs, or sharp edges. 

6.1.12 One-piece gannent torso closure systems shall extend 
from the top of the crotch area to the top of the garment at the 
neck. 

6.1.13* Where visibility markings at-e used on garments, the 
visibility markings shal l be distributed over the exterior of the 
garment to provide 360-degree visibility of the wearer. This 
requirement shall not apply to names, organization identifica­
tion, and heraldry. 

6.1.14 Size Requirements. 

6.1.14.1 The requirements of 6.1.14.3 through 6.1.14.7 shall 
not apply to cold weatl1er outerwear. 

6.1.14.2 Cold weather outerwear shall be provided in a mini­
mum of five distinct sizes ranging from chest size 39 through 
59 and sleeve length of775 mm (30 in.) to 900 mm (35 in.). 

6.1.14.3 Size requirements for tall sizes for upper torso meas­
urements as specified in Table 6.1.14.6(a) and Table 
6.1.14.6(d) shall have an additional 25 mm (1 in.) added to the 
sleeve length dimension and an additional 38 mm (1 \-2 in.) 
added to the front and back length dimensions. 

6.1.14.4 Garments shall be permitted for sizes midway 
bet\Veen those specified, provided that they meet dimensional 
requirements that are midway between the respective values for 
corresponding even sizes specified in Table 6.1.14.6(a) through 
Table 6.1.14.6(d) . 

6.1.14.5 Garments shall be permitted to be custom made, 
provided that the individual is measured for all d imensions 
cited in the sizing tables and that the garment provides the 
minimum ease specified in Table 6.1.14.5. 

6.1.14.6 Garments shall be closed, laid flat, smoothed, and 
gently stretched when measured as defined in Section 3.3 and 
as specified in Section 6.1 and in Figure 6.1.14.6(a) tluough 
Figure 6.1.14.6(c) . 

6.1.14.7 T he mtmmum seam a llowance for all major seams 
shall be at least 10 mm (% in.) , and all m inor seams shall be at 
least 6 mm ( Y., in.). 

6.2 Protective Helmet Item Design Requirements. 

6.2.1 Protective helmet items shall have at least the applicable 
design requirements specified in this section where inspected 
by the certification organ ization as specified in Section 4.3. 

6.2.2 Protective hel met~ shal l meet as a minimum the require­
ments for Type 1, Class G helmets as specified in ANSI/ ISEA 
Z89.1 , lndust1ial H ead Protection. 

6.2.3 Protective helmets shal l be designed to consist of at least 
a shell with a brim or peak, a means of absOt-bing energy, a 
suspension system with sweatband, a chin strap, a nape device, 
goggle clips, and retroreflective markings. 

6.2.3.1 The brim shall be an in tegral part of the helmet she ll 
that extends ouuvard around the entire circumference of the 
shell. 

6.2.3.2 The peak shall be part of the helmet shell and shal l 
extend forward over the forehead. 

6.2.4 Provisions shall be made for ventilation bet\veen the 
head and the helmet shell. 

6.2.5 Al l protective helmet materials used in the h elmet 
construction that are designed to come in contact with the 
wearer's head or skin shall be known to be nonirritating to 
normal skin. 

Table 6.1.14.5 Ease 

Dimension 

Upper torso garment 
Neck circumference 
Chest circumference 
Hip circumference 
Bottom circumference 
Cuff circumference 
Amount of front and 

back length extending 
below top of hip Line 

Lower torso garment 
Waist circumference 
Seat c ircumference 
Thigh circumference 
Knee circumference 
Bottom circumference 
Rise (front and back) 
One-piece garment 
Neck circumference 
Chest circumference 
Cuff circumference 
Seat c ircumference 
Thigh c ircumference 
Knee c ircumference 
Bottom circumference 
Vertical circumfet-ence 

Amotmt of Ease (in.) 

Men's 
Garments 

+1 
+6 
+6 
+6 
+6 
+6 

+1 
+6 
+6 
+6 

+11 
+6 

+1 
+6 
+6 
+6 
+6 
+6 

+11 
+10 

Women's 
Garments 

+1 
+6 
+6 
+6 
+6 
+6 

+1 
+7 
+6 
+6 

+11 
+11 

+1 
+6 
+6 
+7 
+6 
+6 

+11 
+10 

Note: To convert measurement~ to millimeters, multiply by 2.5.4. 
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Table 6.1.14.6(a) Minimum Sizing Requirements for Protective Upper Torso Garments (in.) 

Garment Size 

Dimension Measured* :xs s M L XL 

Collar length (A) 14% 15% 16% 17% 18% 
Collar width (B) 3 3 3 3 3 
Front length (C) 24% 25% 26% 27% 28% 
Back length (D ) 28 29 30 31 32 
Sleeve length (E) 30~ 3 1 ~ 32~ 33~ 34~ 
Sleeve cuff circumference (F) 12 12~ 13 13~ 14 
Chest c ircumference (G) 39 43 47 51 55 
Waist circumference (H ) 33 37 41 45 49 
Bottom circumference (I) 38 42 46 50 54 

Note: To convert measurements to millimeters, multiply by 25.4. 
*Letters in parentheses refer to Figure 6.1.14.6(a). 
t The amoum of change between two consecutive garmem sizes for the dimension measured. 

Table 6.1.14.6(b) Minimum Sizing Requirements for Men's Lower Torso Protective Garments (in.) 

Garment Size 

Dimension Measured* 26 28 30 32 34 36 38 

Waist circumference (A) 26 28 30 32 34 36 38 
Seat circumference (B) 37 39 41 43 45 47 49 
T high circumference (C) 25 26 27 28 29 30 31 
Knee circumference (D) 17~ 18!/, 19 19% 20Y2 21 Y., 22 
Leg cuff circumference (E) 15\l.z 16 16~ 17 17~ 18 18~ 
Front rise (F) 9~ 10~6 10~ 10 1~6 ll Ys 11~6 11% 
Back rise (G) 15Ys 15'Y!6 16 16}-]6 16% 16 'o/;6 17!/, 
Inseam length (H ) Cut to order or provided in 1 in. increments betw·een 28 and 36 in. 

Note: To convert measuremems to millimeters, multiply by 25.4. 
*Letters in parentheses refer to Figure 6.1.14.6(b) . 
t The amount of change between two consecurive garment sizes fo r the dimension measured. 

Table 6.1.14.6(c) Minimum Sizing Requirements for Women's Lower Torso Protective Garments (in.) 

Garment Size 

Dimension Measured* 25 27 29 31 33 35 37 

Waist circumference (A) 25 27 29 31 33 35 37 
Seat circurn:ference (B) 37 39 41 43 45 47 49 
T high circumference (C) 25 26 27 28 29 30 31 
Knee circumference (D) 17% 18~ 19 \-:; 20 20% 21 ~ 22 !1., 
Leg cuff circumference (E) 15 15 \l.z 16 16!0 17 17!0 18 
Front rise (F) 8~ 9~6 9\l.z 91~6 10\la 10~ 6 10% 
Back rise (G) 14~ 15~6 15~ 15 '~6 16Ys 16~ 6 16% 
Inseam length (H ) Cut to order or provided in 1 in. increments betw'een 28 and 36 in. 

Note: To convert measurements to millimeters, multiply by 25.4. 
*Letters in parentheses refer to Figure 6.1.14.6(b). 
t The amount of change between two consecutive garment sizes for the dimension measured. 
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Amount of 
2XL Changet 

19% 1 
3 0 

29% 1 
33 1 
35~ 1 
14\l.z ~ 
59 4 
53 4 
58 4 

Amount of 
40 Chan get 

40 2 
51 2 
32 1 

22% % 
19 ~ 

12Y,6 o/;6 
17o/,6 }-]6 

Amount of 
39 Chan get 

39 2 
51 2 
32 1 

22% % 
18!0 !0 
11\.'16 }-]6 
17Y;6 o/;6 
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Table 6.1.14.6(d) Minimum Sizing Requiremenls for Protective One-Piece Garmenls (in.) 

Garment Size 

Amount of 
Dimension Measured* xs s M L XL Chan get 

Collar length (A) 14% 15% 16% 17% 18% 1 
Collar width (B) 3 3 3 3 3 0 
Sleeve length (C) 30\12 31 Yo 32\12 33\12 34\12 
Sleeve cuff circumfet-ence (D) 12 \12 13 13 \12 14 14\12 \12 
Chest circumference (E) 32 36 40 44 48 4 
Seat circumference (F) 37 41 45 49 53 4 
Thigh circumference (G) 25 27 29 31 33 2 
Knee circumference (H) 17\12 19 20\12 22 23 \12 1\12 
Leg cuff circumference (I) 17~ 18~ 19~ 20~ 21 ~ 1 
Vertical circumference (J) 

S (short size) 69 71\12 74 
R (t-egular size) 63\12 63\12 71 73\12 76 
T (tall size) 65~ 65~ 73 75~ 78 

Height range 
S (short size) 64-67 
R (t-egular size) 63-66 67Yr-72 
T (tall size) 66Yr69 72~-75 

Note: To convert measurements w millimeters, multiply by 25.4. 
*Letters in parentheses refer ro Figure 6.l.l4.6(c). 
t The amount of change between two consecmive garment sizes for the dimension measured. 

6.2.6 The protective helmet - complete with energy­
absorbing system, suspension system with sweatband, chin 
strap, nape device, goggle clips, and visibility markings- shall 
not weigh more than 570 g (20 oz) . 

6.2.7 The area under the peak or the front of the brim of the 
protective helmet shall be permitted to be covered only with a 
nonconducting, nonflammable, antiglare material. 

6.2.8 Clips for headlamps or goggles shall be permanently 
attached wid1 at least one clip at the rear of the protective 
helmet and at least one clip on each side of the helmet. Clips 
shall b e suitably located to retain straps and shall not be 
attached more than 55 mm (2'1';6 in .) above the lowest point of 
the helmet dome, excluding the brim. 

6.2.9 The protective helmet suspension shall contain a nape 
device that shall be removable and replaceable. 

6.2.9.1 The suspension shall be adjustable in Ys hat size or 
smaller increments. 

6.2.9.2 There shall be sufficient clearance between the shell 
and the suspension to pwvide ventilation with the suspension 
adjusted to the maximum designated size. 

6.2.10 The protective helmet shall be provided with a sweat­
band that shall cover at least the forehead portion of the 
suspension system. Sweatbands shall be e ither removable and 
replaceable or integral with the suspension. 

6.2.11 The protective helmet shal l be designed so that the 
d istance between the top of the head and the underside of the 
shell cannot be adjusted to less clearance than the manufacntr­
er's t-equirements for that specific helmet. 

6.2.12 Chin su-aps shall be provided that attach to the he lmet. 
Both chin and nape straps shall not be less than 13 mm (!/2 in. ) 
in width. 

6.2.13 All thread used to manufacn1re helmets, excluding that 
used on the crown straps, shall be made of inherently flame­
resistant fiber. 

6.2.14 Helmets shall n ot have any metal hardware perma­
nently mounted to the outer surface of the helmet shell. 

6.2. 15 All helmets shall have retroreflective markings on the 
exterior of the shell. 

6.2.15.1 A minimum of 2580 mm2 (4 in .2) of retroreflective 
markings shall be visible when the helmet is viewed from the 
sides, front, and rear. 

6.2.15.2 The retrorefl ective markings sha ll be placed above 
the goggle or headlamp clips so a~ not to be obscured by any 
clip or by the su·ap retained by the clips. 

6.3 Protective Work Glove Item Design Requiremenls. 

6.3.1 Protective work glove items sha ll have at least the appli­
cable design requirements specified in this section where 
inspected by the certification organ ization as specified in 
Section 4.3. 

6.3.2 Gloves shall consist of a composite meeting the perform­
ance requirements of Section 7.3. 

6.3.2.1 The composite shall be permitted to be configw·ed as 
a continuous or j oined single layer or as continuous or joined 
multiple layers. 

6.3.2.2 Where a glove is made up of multiple layers, a ll layers 
shall be individually graded per size. 

6.3.3 The glove shall consist of a glove body. P rotective work 
gloves shall be designed so they closely conform to the wrist or 
are adjustable at the wrist. 
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Flat bottom "French tails" "Swallow tails" 

A. Collar length D. Back length G. Chest 
B. Collar width E. Sleeve length H. Waist 
C. Front length F. Sleeve cuff I. Bottom 

A. Collar Length. Upper torso garment measurement along top of collar from 
point-to-point. 

B. Collar Width. Upper torso garment measurement at center back from top 
edge of unfolded collar to bottom collar seam. 

C. Front Length. Upper torso garment measurement from bottom collar 
seam to bottom edge of garment at front edge. 

D. Back Length. Upper torso garment measurement at center back from 
bottom of collar to bottom edge of garment. 

E. Sleeve Length. Upper torso garment measurement from center back at 
bottom of collar seam diagonally across back and down sleeve to bottom 
edge of cuff. In other specified instances. it is a measurement from center 
sleeve setting seam at shoulder to bottom edge of sleeve. 

F. Sleeve Cuff Circumference. Measurement of shirt cuff at end of sleeve 
from folded edge to folded edge, and multiplied by 2 to obtain 
circumference. 

G. Chest arcumference. Measurement of upper torso garment from folded 
edge to folded edge. at base of armholes, and multiplied by 2 to obtain 
circumference. 

H. Waist Circumference. A garment measurement from top edge of 
waistband from folded edge to folded edge, and multiplied by 2 to obtain 
circumference. 
Bottom Circumference. Measurement of upper or lower torso garment 
along bottom edge of garment from folded edge to folded edge, and 
multiplied by 2 to obtain circumference. 

FIGURE 6.1.14.6(a) Upper Torso Measurements [to be used 
with Table 6.1.14.6(a)]. 

6.3.3.1 The glove shall extend from the tip of the fingers to at 
least 25 mm (1 in.) beyond the wrist crease. 

6.3.3.2 The portion of the glove that extends from the tip of 
the fingers to 25 mm (1 in.) beyond the wrist et·ease shall be 
considered the glove body and shall meet the glove body 
requirements in Section 7.3. 

6.3.3.3 Where present, the portion of the glove that extends 
from 25 mm (1 in.) beyond the wrist crease up to the end of 
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FRONT 

~--A--~~~ 

F 

A. Waist 
B. Seat 
C. Thigh 

BACK 

D. Knee G. Back rise 
E. Leg cuff H. Inseam 
F. Front rise 

A. Waist Circumference. A garment measurement from top edge of 
waistband from folded edge to folded edge, and multiplied by 2 to 
obtain circumference. 

B. Seat Circumference. Lower torso garment measurement 25 mm (1 in.) 
above the intersection of seat, front, and inseams from folded edge to 
folded edge, multiplied by 2 to obtain circumference. In the case of no 
intersection of seams, mark the garment where the medial line of the 
trouser legs meets the midsection line of the front and rear panels. 

C. Thigh Circumference. Lower torso garment measurement from the 
intersection of seat, front, and inseams to lateral folded edge, 
multiplied by 2 to obtain circumference. In the case of no intersection 
of seams, mark the garment where the medial line of the trouser legs 
meets the midsection line of the front and rear panels_ 

D. Knee Circumference. Lower torso garment measurement 355 mm 
(14 in.) below crotch seam, from folded edge to folded edge, and 
multiplied by 2 to obtain circumference. 

E. Leg Cuff Circumference. Measurement of pant leg cuff along bottom 
of opening from folded edge to folded edge, and multiplied by 2 to 
obtain circumference. 

F. Front Rise. Lower torso garment measurement from crotch seam to 
top of waistband at front center. 

G. Back Rise. Lower torso garment measurement from crotch seam to 
top of waistband at back center. 

H. Inseam Length. Lower torso garment measurement along inseam 
from crotch seam to bottom edge of cuff. 

FIGURE 6.1.14.6(b) Lower Torso Measurements [ to be used 
with Table 6.1.14.6(b) and Table 6.1.14.6(c)]. 

the entire glove shal l be considered the glove interface compo­
nent and shall meet the glove interface component require­
ments in Section 7.3. 

6.3.3.4 The location of the wrist crease shal l be determined by 
first placing the glove on a measurement board palm down and 
securing (locking) the fingenips to the board. 
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FRONT BACK 

J 

1+----t-t- F -

A Collar length D. Sleeve cuff G. Thigh J. Vertical circumference 
B. Collar width E. Chest H. Knee 
C. Sleeve length F. Seat I. Leg cuff 

A. Collar Length. Measurement along top of collar from point-to-point. 
B. Collar Width. Measurement at center back from top edge of unfolded collar to the bottom collar seam. 
C. Sleeve Length. Measurement from center back at bottom of collar seam diagonally across back and down 

sleeve to bottom edge of cuff. In other specified instances, it is a measurement from center sleeve setting 
seam at shoulder to bottom edge of sleeve. 

D. Sleeve Cuff Circumference. Measurement of shirt cuff at the end of the sleeve from folded edge to folded 
edge, and multiplied by 2 to obtain circumference. 

E Chest Circumference. Measurement of upper torso garment from folded edge to folded edge, at base of 
armholes, and multiplied by 2 to obtain circumference. 

F. Seat Circumference. Measurement from 25 mm (1 in.) above bottom of fly curve from folded edge to folded 
edge, multiplied by 2 to obtain circumference. 

G.Th1gh Circumference. Measurement at crotch line from folded edge to folded edge, and multiplied by 2 to 
obtain circumference. 

H.Knee Circumference. Measurement 355 mm (14 in.) below crotch seam, from folded edge to folded edge, and 
multiplied by 2 to obtain circumference. 

I. Leg Cuff Circumference. Measurement of pant leg cuff along bottom of opening from folded edge to folded 
edge, and multiplied by 2 to obtain circumference. 

J. Vertical Circumference. With garment laid flat, measure between either collar seam to crotch and multiplied by 
2 to obtain circumference. 

FIGURE 6.1.14.6(c) One-Piece Garment Torso Measurements [to be used with Table 6.1.14.6(d)]. 
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6.3.3.4.1 A l lb weight shall be attached to the end of the 
glove body or g love interface component. The weight shall not 
be attached to a knitted wristlet glove interface component. 
The weight shall be applied evenly across the g love . 

6.3.3.4.3 A straight li ne shall be drawn on the back side of the 
glove using the two points. This line shall be drawn around the 
side edges of the glove. 

6.3.3.4.2* Two points shall be marked on the back side of the 
glove. The location of the points shall be determined by meas­
uring down the following distances, which are provided accord­
ing to glove size, from the finger crotch of digit two and from 
the finger crotch of digit three: 

(1) XS: 9.46 em (3.72 in .) 
(2) S: 10.04 em (3.95 in .) 
(3) M: 10.68 em (4.20 in.) 
(4) L: 11.21 em (4.42 in.) 
(5) XL: 11.73 em (4.62 in .) 

6.3.3.4.4 The glove shall be removed from the measurement 
board. A line shall be drawn on the palm side of the glove by 
connecting the lines from the side edges of the glove. 

6.3.3.4.5 The resulting straight line around the circumference 
of the glove shall be the location of the wrist crease. 

6.3.4 All thread used to manufacture protective work gloves 
shall be made of inherently Aame-resistant fiber. 

6.3.5 H and dimensions fm- tl1e selection of the proper protec­
tive work glove size sha ll consist of m easuring the hand circum­
ference and hand length dimensions as shown in Table 6.3.5. 
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6.3.5.1 Hand circumference shall be measured by placing a 
measm-ing tape on a table or other flat surface with the numer­
als facing downward. The subject shall place the right hand, 
palm down and fingers together, in the middle of the tape so 
that the tape can pass straight across the metacarpal knuckles. 
The circumference shall be measured to the nearest 3 mm 
( Ys in. ) as shown in Table 6.3.5. 

6.3.5.2 Hand length shall be measured by placing the subject's 
hand, palm down, on a piece of paper with the fingers together 
and the hand and arm in a straight line. The thmnb shall be 
fully abducted, extended away from the palm as far as possible . 
The paper shall be marked at the tip of the third, or middle, 
finget-. A pencil mark shall be placed in the notch at the base of 
the thumb where the thumb joins the wrist. The straight line 
distance between the tw·o points shall be measured to the near­
est 3 mm (Ys in. ) as shown in Table 6.3.5. 

6.3.5.3 The glove size indicated on the label shall be deter­
mined by the hand length and hand circumference t-anges 
provided in Table 6.3.5 . 

6.3.5.4 Manufacturers shall be permitted to provide deviations 
in glove design from the indicated s izing tables fm accommo­
dating the special needs of individual fire fighters with specific 
sizing and fit issues, such as missing fingers. Where customized 
or specially fitted gloves are provided, these gloves shal l be 
subject to the quality assurance evaluation established in 4.5.5. 

6.3.5.5 Where custom-sized or specially fitted gloves are provi­
ded, the glove size indicated on the label shall be determined 
by the closest hand dimensions given in Table 6.3.5 followed by 
the word "Custom." 

6.4 Protective Footwear Item Design Requirements. 

6.4.1 Footwear items shall have at least the applicable design 
requirement~ specified in this section where inspected by the 
certification organization as specified in Section 4.3. 

6.4.2 Footwear items shall consist of a sole with heel, upper, 
and insole. The quarter section of the boot shall be designed to 
provide an adjustable, snug fit for support amund the ankle 
and lower leg. 

6.4.3 The heel breast shall not be less than 13 mm (~in . ) . To 
determine heel breast height, the boot shal l be placed on a flat 
surface and the heel breast shall be mea~ured from where the 
heel breast intersects with the sole to where the heel bt-east 
in tersects with the flat surface. The heel breasting angle shall 
not be less than 90 degrees nor more than 135 degrees relative 
to the sole, as shown in Figure 6.4.3. 

6.4.4 Footwear he ight shal l be a minimum of200 mm (8 in. ). 

Table 6.3.5 Hand Length and Hand Circumfe rence Ranges 

Sizing for: 
Extra-Small (XS) glove 
Small (S) glove 
Medium (M) glove 
Large (L) glove 
Extra-Large (XL) glove 
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Range for Hand Length (em/ in.) 

16.25-17.25 I 6.40-6.79 
17.25-18.25 I 6.79-7.19 
18.25-19.25 I 7.19-7.58 
19.25-20.25 I 7.58-7.97 
20.25-21.25 I 7.97-8.37 

Throat 

--Quarter/Shaft 

Eyer ow 

Toe 

Sole 

FIGURE 6.4.3 Footwear Terms. 

6.4.4.1 Footwear height shall be determined by measuring 
inside the footwear from the center of the insole at the heel up 
to a perpendicular reference line extending across the foot­
wear at d1e lowest point of the top line , excluding the tongue 
and gusset. 

6.4.4.2 Removable insole inserts shall not be removed pt-ior to 
measurement. 

6.4.4.3 Physical pmtection shall be continuous circumferen­
tially to within 50 mm (2 in.) of the footwear top line at a ll loca­
tions, with the exception of the tongue, gusset, and the area. 
inside of and within 13 mm (~ in. ) a.mund pull-up holes that 
fully penetrate the footwear from outside to inside. The height 
of physical protection at all locations of the boot, with the 
exception of the tongue and gusset, shall be no less than 
200 mm (8 in. ) when measured as described in 6.4.4.1. 

6.4.5 Metal part~ shall not penetrate from the outside into the 
inside at any point, unless covered. 

6.4.6 All thread exposed to the exterior of the footwear shall 
be made of inherently flame-resistant fiber. 

Range for Hand Circumference 
(em/ in.) 

16.25-20.25 I 6.4()-7.97 
17.25-21.25 I 6 .79-8.37 
18.25-22.25 I 7 .19-8.76 
19.25-23.25 I 7 .58-9.15 
20.25-24.25 I 7.97-9.55 
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6.4.7 Sizing. 

6.4.7.1 Protective footwear shall be available in all of the 
following sizes: 

(1) Men's: 7-13, including half sizes and a minimum of three 
widths 

(2) Women's: 5-10, including half sizes and a minimum of 
three widths 

6.4.7.2 Manufacturers shall be required to establish and 
provide, upon request, a size conversion chart for each model 
or style of protective fooavear based on toe length, arch length, 
and foot width as measured on the Brannock Foot Measuring 
Device. 

6.4.7.3 Full and half sizes in each of d1e three required widths 
shall be accomplished by individual and unique lasts to provide 
proper fit. Dual sizing of the same pair of boots to cover men's 
and women's boot styles shall be acceptable and, therefore, 
separate lasts for men's sizes and women's sizes are not 
required. 

6.5 Protective Face/ Neck Shroud Item Design Requirements. 

6.5.1 Face/ neck shroud items shall have at least the applicable 
design requirements specified in this section where inspected 
by the certification organization as specified in Section 4.3. 

6.5.2 Face/ neck shrouds shall be designed to cover and 
provide limited protection to the face and neck areas, as speci­
fied within mis section, mat do not receive primary protection 
from the helmet. 

6.5.3 The shroud shall be designed to attach to a wildland fire 
fighting and urban interface fire fight ing helmet that is certi­
fied as compliant with NFPA 1977. 

6.5.4 Face/ neck shrouds shall be measmed to determine the 
areas of coverage. 

6.5.4.1 The shroud shall be donned properly on d1e helmet in 
the position in which it is intended to be worn, as specified by 
the manufacture!-, on a compliant wildland fire fighting and 
urban interface fire fighting helmet as identified in 5.5.2. 

6.5.4.2 The helmet shall be placed on an ISO size J headform. 

6.5.4.3 In this position, d1e shroud shall provide a minimum 
coverage on each side, measured downward from the reference 
plane at d1e coronal plane, of 200 mm (8 in.) . 

6.5.4.4 The shroud shall provide a minimum coverage in the 
back, measured downward from the reference plane at d1e rear 
midsagittal plane, of210 nun (8% in.) and shall provide a mini­
mum coverage in the front, measured downward from the 
reference plane at the front midsagittal plane, of 200 mm 
(8 in.). 

6.5.4.5 The face opening shall not be considered as a gap in 
coverage. 

6.5.5 The shroud shall be designed with a face opening. 

6.5.5.1 The shroud face opening shall not exceed 170 mm 
(6Y.; in.) when measured horizontally along the reference 
plane. 

6.5.5.2 The bottom of the shroud face opening shall not be 
less than 35 mm (1% in.) , and shall not exceed 50 mm (2 in.) 
when measured downward fi-om the reference plane at the 
front midsagittal plane. 

6.5.6 Shrouds shall have a closure system. The closure system 
shall not come in contact with the face o t- neck when the 
shroud is positioned as specified in 6.5.4. 

6.5.7 All snaps shall meet the requirements of NASM 27980, 
Fasteners, Snap, Style 2 (Regular Wire Spring Clamp Type), and 
MIL-DTL-10884H, Fastenm; Snap. 

6.5.8 All thread used to manufacturer face/ neck shrouds or 
face/ neck shroud componen ts shall be made of inherently 
flame-resistant fiber. 

6.6 Protective Goggle Item Design Requirements. 

6.6.1 Goggle items shall have at least the applicable design 
requirements specified in th is section where inspected by the 
certification organization as specified in Section 4.3. 

6.6.2 Goggle items shall meet the respective requirements for 
goggles and be marked "Z87+" in accordance with ANSI/ISEA 
Z87.1 , Occupational and Educational Personal Eye and Face Protec­
tion Devices. 

6.6.3 Goggles shal l be designed to consist of at least a frame, a 
lens or lenses, and a retention strap or other means of attach­
ment to a helmet that is certified as compliant with NFPA 1977. 

6.6.4 All materials in the goggle consu-uction that are 
designed to come in contact with the wearer's head or skin 
shall be known to be noninitating to normal skin. 

6.6.5 Al l hardware shall be free of rough spots, burrs, or sharp 
edges. 

6.6. 6 Where positioned on the helmet, the goggles shall not 
interfere with the function of the helmet or its component 
parts and shall not degrade the h elmet's performance below 
the 1·equirements of d1is standard. 

6. 7 Chain Saw Protector Item Design Requirements. 

6.7.1 Chain saw protector items sha ll have at least the applica­
ble design requirements specified in this section where inspec­
ted by the certification organization as specified in Section 4.3. 

6. 7.2 Chain saw protectors shall be designed as leg protectors. 

6. 7.3 Chain saw protectors that a re designed to protect the 
legs shall meet the requireme nts of Sections 4 and 5 of AST M 
Fl897, Standa-rd Specification for Leg Protection for Chain Saw Users. 

6. 7.3.1 Chain saw protectors that are designed to protect me 
legs and that are configured as pants or u-ousers shall meet the 
requirements of 5.2.1 of ASTM Fl897, Standa-rd Specification for 
Leg Pmtection fur Chain Saw Usm-s. 

6.7.3.2 Chain saw protectors that are designed to protect the 
legs and that are configured as chaps or leggings shall mee t the 
requirements of 5 .2.2 of ASTM Fl897, Standa-rd Specification for 
Leg Pn;tection for Chain Saw Use1-s. 

6.7.4 All hardware, brackets, and snaps or other fasteners shall 
be free of rough spots, burrs, or sharp edges. 

6.8 Protective Driving Glove Item Design Requirements. 

6.8.1 Protective driving glove items shall have at least me 
applicable design requirements specified in this section where 
inspected by the certification organization as specified in 
Section 4.3. 
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6.8.2 Gloves shall consist of a composite meeting the perform­
ance requirements of Section 7 .8 . 

6.8.2.1 The composite shall be permitted to be configured as 
a continuous or joined single layer or as continuous or joined 
multiple layers. 

6.8.2.2 Where a glove is made up of multiple layers, all layers 
shall be individually graded per size. 

6.8.3 The glove shall consist of a glove body. Protective driving 
gloves shall be designed so they closely conform to the wrist or 
are adjustable at the wrist. 

6.8.3.1 The glove shall extend from the tip of the fingers to at 
least 25 mm (1 in.) beyond the wrist crease. 

6.8.3.2 The portion of the glove that extends from the tip of 
the fingers to 25 mm (1 in.) beyond the wrist crease shall be 
considered the glove body and shall meet the glove body 
requirements in Section 7.8. 

6.8.3.3 vVhere pt·esent, the ponion of the glove that extends 
from 25 mm (1 in.) beyond the wrist crease up to the end of 
the entire glove shall be considered the glove interface compo­
nent and shall meet the glove interface component require­
ments in Section 7.8 . 

6.8.3.4 The location of the wrist crease shall be determined as 
specified in 6.3.3.4. 

6.8.4 ALI thread used to manufacture protective driving gloves 
shall be made of inherently flame-resistant fiber. 

6.8.5 Glove sizing shall be in accordance with 6.3.5. 

6.9 Load-Carrying Equipment Item Design Requirements. 

6.9.1 Load-carrying equipment items shall have at least the 
applicable design requirements specified in this section where 
inspected by the certification organization as specified in 
Section 4.3. 

6.9.2 The design of the load-carrying equipment items shall 
allow the mounting of the fire shelter carrier on the outside as 
to be readily avai.lable to the user and able to be opened with 
one gloved hand. 

6.9.3 The design of the load-carrying equipment items shall 
allow the carrying of the fire fighters' personal water supply in 
the form of canteens, water bottles, or bladders. 

6.9.4 All hard\vare, brackets, and snaps or other fasteners of 
any accessories shall be free of rough spots, burrs, or sharp 
edges. 

6.10 Fire Shelter Design Requirements. 

6.10.1 Fire shelters shall have at least the applicable design 
t·equirements specified in this section where inspected by the 
certification organization as specified in Section 7.10. 

6.10.2 Fire shelters that are to be held down by the wildland 
and urban interface fit·e fighter shall have at least 102 mm 
(4 in.) of material to hold in locations defined by the manufac­
turer. 

6.10.3 Fire shelters shall have shake handles to allow rapid 
removal from packaging and opening of the shelter. 

6.10.4 All thread used to manufacnu·e fire shelters shall be 
made of inherently flame-resistant fibet·s . 
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6.10.5 All fire shelters shall be packaged in a way that prevents 
damage to the shelter and allows the fire fightet· to carry it 
easily. 

6.10.6 The packing volume of the shelter shall not exceed 
4916 cm3 (300 in.3) 

6.10.7 The sheltet· and packaging together shall not exceed 
2.72 kg (6lb) . 

6.10.8 A fire fighter wearing NFPA 1977-compliant gloves shall 
be able to remove a fire shelter fi·om packaging and take cover 
within 60 seconds. 

6.10.9 Fire shelters shall be available in at least the following 
two sizes: 

(1 ) To accommodate an individual wearing up to the maxi­
mum pant and shin sizes defined in Table 6.1.14.6(a) and 
Table 6.1.14.6(b)or Table 6.1.14.6(c) 

(2) To accommodate an ind ividual wearing a medium shirt 
and size 32 pant 

Chapter 7 Performance Requirements 

7.1 * Protective Garment Item Performance Requirements. 

7.1.1 Garment textile fabrics shall be tested for radiant protec­
tive performance as specified in Section 8.2 and shall have an 
average RPP value of not less t han 7 . 

7.1.2 Garment textile fabrics, collar linings, winter liners 
where provided, lettering, and other materials used in gannent 
consu·uction - including but not limited to labels, linings, 
padding, reinforcements, bindings, hanger loops, emblems, 
and patches, but excluding hook and pile fasteners, elastic, and 
interlinings where not in direct contact with the skin - shall 
be individually tested for resistance to flame as specified in 
Section 8.3 and shall not have a char length of more than 
100 mm ( 4 in.) average, shall not have an afterflame of more 
than 2 seconds average, and shall not melt or drip. 

7.1.2.1 Small specimens such as labels, hanger loops, 
emblems, and patches that are not large enough to meet the 
specimen size requirements in 8 .3.3 .1 shall be tested for resist­
ance to flame as specified in Section 8.3, shall not be totally 
consumed, shall not have an afterflame of more than 2 seconds 
average, and shall not melt or drip. 

7.1.3 Garment textile fabrics and interlinings, winter liners 
where provided, and collar lini ngs shall be individually tested 
for resistance to heat as specified in Section 8 .4 and shall not 
shrink more than 10 percent in any direction. 

7.1.4 Garment textile fabrics and interlinings, winter liners 
where provided, lettering, and other materials used in garment 
consu·uction - including but not limited to padding, rein­
forcement~, labels, wristlets, collars, closures, faste ners, bind­
ings, hanger loops, emblems, and patches, but excluding h ook 
and pile fasteners and elastic where not in direct contact with 
the skin -shall be individually tested for resistance to heat as 
specified in Section 8.4 and shall not melt, drip, separate, or 
ignite . In addition, garment textile fabt·ics shall not char. 

7.1.5 All garment hardware shall be ind ividually tested for 
resistance to heat as specified in Section 8.4 and sha ll not ignite 
and shall remain functional. 
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7.1.6* A wildland garment material/composite, excluding 
cold weather outerwear garment materials and winter liners 
where provided, shall be tested for total heat loss as specified in 
Section 8.5 and shall have a total heat loss of not less than 
500 v.r;m2. 

7.1.7 Woven garment textile fabr·ics, collar linings, and winter 
liners where provided shall be individually tested for resistance 
to tearing as specified in Section 8 .7 and shall have a tear 
strength of not less than 22 N (5 lbf) . 

7.1.7.1 V\There garment textile fabrics, collar linings, and 
\vinter liners are knit materials, these materials shall instead be 
individually tested for burst strength as specified in 
Section 8.10 and shall have a burst strength of not less than 
225 N (50 lbf). 

7.1.8 Garment textile fabrics, winter liners where provided, 
and collar linings shall be individually tested for resistance to 
shrinkage as specified in Section 8.7 and shall not shrink more 
than 5 percent in any direction. 

7.1.9 All garment seam assemblies shal l be tested for strength 
as specified in Section 8.8. 

7.1.9.1 v,roven gar·ment seam assemblies and seam assemblies 
that contain at least one woven material shall demonstrate a 
sewn seam strength equal to or greater than 315 N (70 lbf) 
force for major seams and 225 N (50 lbf) force for minor 
seams. 

7.1.9.2 All knit garment seam assemblies shall demonstrate a 
sewn seam strength equal to or greater than 180 N ( 40 lbf). 

7.1.9.3 V\There the fabric su·ength is less than the required 
seam su·ength specified in 7.1.9 .1, providing the fabric fails 
without failure of the seam be low the applicable forces speci­
fied in 7.1.9.1, the seam breaking su·ength shall be considered 
acceptable. 

7.1.10 All se,ving thread utilized in the consu·uction of 
garments shal l be tested for melting temperature as specified 
in Section 8.9 and shall have a melting temperature not lower 
than 260°C (500°F) . 

7.1.11 All se\ving thread utilized in the consu·uction of 
garments shall be tested for breaking strength as specified in 
Section 8.35 and shall have a breaking su·ength not lower· than 
that speci fied in Table 7.1.11. 

7.1.12 Garment product labels shall be tested for legibili ty as 
specified in Section 8.31 and shall not be torn, shall remain in 
place, and shall be legible to the unaided eye. 

Table 7.1.11 Breaking Strength for Thread Used in 
Construction of Garments 

Breaking Strength After 
Convective H eat 

Breaking Strength Conditioning 

Size (Tex) N lb N lb 

~34 5.8 1.3 1.7 0.4 
35-49 8.9 2.0 2.7 0.6 
50-69 13.3 3.0 4.0 0.9 
70-89 20.0 4.5 6.0 1.3 
~90 24.5 5.5 7.3 1.6 

7.1.13 Fastener tape shall be tested for breaking strength as 
specified in Commer·cial Item Description A-A-551268, Fastener 
Tapes, Hook and Loop, Synthetic, and shall have the breaking 
strength meet or exceed the breaking strength requirements 
specified in A-A-551268. 

7.1.14 Fastener tape shall be tested for shear su·ength as speci­
fied in Commercial Item Description A-A-55126B, Fastener 
Tapes, Hook and L oop, Synthetic, and shall have the shear strength 
meet or exceed the shear strength requirements specified in A­
A-551268. 

7.1.15 Fastener tape shall be tested for pee l su·ength as speci­
fied in Commercial Item Description A-A-551268, Fastener 
Tape5, Hook and Loop, Synthetic, and shall have the peel strength 
meet or exceed the peel su·engd1 r·equirements specified in A­
A-551268. 

7.1.16 Garment zippers shall be tested for crosswise breaking 
strength of chain; cross,vise breaking strength of separating 
unit; holding strength of stops, retainers, and separating units; 
operating force; and slider lock su·ength requirements of 
Commercial Item Description A-A-556348, Zippers (Fasteners, 
Slide Interlocking). 

7.1.17 Garment textile fabric shall be tested for breaking 
strength as specified in Section 8.40 and shall have a breaking 
su·ength of not less d1an 400 N (90 lbf). 

7.1.18 Additional Performance Requirement for Optional 
Urban Interface Protection. Optional urban interface protec­
tion of garment textile fabrics that incorporate a particulate 
blocking layer shall include testing for particulate blocking as 
specified in Section 8.49 and shall have a particulate filtration 
efficiency of 90 percent o r greater for each particle size fi·om 
0.1 ~to 1.0 J..l.m. 

7.1.19 Fabr·ics used for wildland garments shall have a mini­
mum tensile su·ength in the warp and fill direction of 540 N 
(121lbf) . 

7.2 Protective Helmet Item Performance Requirements. 

7.2.1 All sewing thread utilized in the construction of helmets, 
excluding that used on the crown straps, shall be tested for 
melting temperature as specified in Section 8 .9 and shall have a 
melting temperature not lower than 260°C (500°F). 

7.2.2 All sewing thread utilized in the construction of helmets, 
excluding that used on the crown straps, sha ll be tested in 
accordance with Commercial Item Description A-A 552178, 
Thread, Ammid, Spun Staple, for breaking strength as specified 
in Section 8.35 and shall have a breaking su·ength not lower· 
than that specified in Table 7.2.2. 

7.2.3 Helmets shall be tested for resistance to top impact as 
specified in Section 8.11 and shall have no specimen transmit 
an average force of more than 3780 N (850 lbf) . No individual 
specimen shall transmit a force of more than 4450 N 
(1000 lbf). Disengagement of, deformation of, or damage to 
the helmet shell or component parts shall not in itself consti­
nne failure. 

7.2.4 Helmets shall be tested for peneu·ation resistance as 
specified in Section 8.12, and the peneu·ation su·iker shall not 
make contact \'lith me headform as indicated by me contact 
indicator. 
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Table 7.2.2 Brealdng Strength for Thread Used in 
Construction of Helmets (Excluding That Used on Crown 
Straps) 

Brealdng Strength Mter 
Convective Heat 

Breaking Strength Conditioning 

Size (Tex) N lb N lb 

$34 5.8 1.3 1.7 0.4 
35-49 8.9 2.0 2.7 0.6 
50-69 13.3 3.0 4.0 0.9 
70-89 20.0 4.5 6.0 1.3 
~90 24.5 5.5 7.3 1.6 

7.2.5 Antiglare material on helmets, whet·e provided as 
permitted in 6.2.7, shall be tested for flame resistance as speci­
fied in Section 8.13, and shall not show any visible afterflame 
time greater than 5 seconds. 

7.2.6 Helmets shal l be tested for heat resistance as specified in 
Section 8.4 and shall not have any deformation of the brim or 
peak exceeding 25 percent of its 01·iginal length. 

7.2.7 Helmet suspension systems shall be tested for retention 
as specified in Section 8.15, shall not separate from the helmet, 
and shall have all adjusting mechanisms function properly. 

7.2.8 Helmet visibility markings shall be tested for retroreflec­
tivity as specified in Section 8.1 6 and shall have a coefficient of 
retroreflection (R4) of not less than 100 cd/lux/ m2 

( 100 cd/ fc/ ft2
) . 

7.2.9 Helmet chin straps shal l be tested for retention system 
separation as specified in Section 8.17, shall have no failure of 
any mechanism to function properly, shall not exhibit any 
breakage, and shall not stretch or sl ip more than 38 mm 
(1 !12 in.) . 

7.2.10 Helmets with goggle or headlamp clips shall be tested 
for attachment strength as specified in Section 8.19, shall not 
release from the shell, and shall not deflect more than 6 mm 
(Y., in. ) from their original position. 

7.2.11 Helmet product labels shal l be tested for legibility as 
specified in Section 8.32, shall not be tom, shall remain in 
place, and shall be legible to the unaided eye. 

7.3 Protective Work Glove Item Performance Requirements. 

7.3.1 Protective work gloves, excluding hook and loop fasten­
ers where not in direct contact with the skin , shall be tested for 
heat resistance as specified in Section 8.4, and shall not sepa­
t·ate, melt, ignite, or drip, shall not shrink more than 
10 percent in either direction after testing, shall be donnable, 
and shall be flexible. 

7.3.2 Protective work glove body composites and glove inter­
face component composites, including, but not limited to, 
trim, external labels, and external tags, but excluding hook and 
loop fasteners where not in direct contact \vith the skin, shall 
be tested for flame resistance as specified in Section 8.20, shall 
not melt or drip, shall not have any afterflame of more than 
2 seconds, and shall not have any char length in excess of 
100 mm (4 in .) and the consumed materials shall not exceed 
5 percent of the specimen 's original weight. 
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7.3.3 Protective work glove body composites shall be tested for 
resistance to conductive heat as specified in Section 8.21 and 
shall have a second-degree burn time of not less than 
7 seconds, and the pain time shall not be less than 4 seconds. 

7.3.4 Protective work glove body composites shall be tested fot­
thermal protective performance (TPP) as specified in 
Section 8.22 and shall have an average TPP of not less than 20. 

7.3.5 Protective work glove body composites shall be tested for 
resistance to cutting as specified in Section 8.23 and shall have 
a distance of blade travel greater than 20 mm (0.8 in.) . 

7.3.6 Protective work glove body composites shall be tested for 
resistance to puncture as specified in Section 8.24 and shall 
have a puncntre force of not less than 40 N (8.8 lbf) . 

7.3. 7 Protective work gloves shall be tested for dexterity as 
specified in Section 8.25 and shall have an average percent of 
bare-handed control not exceeding 200 percent. 

7.3.8 Protective work gloves shal l be tested fN grip as speci­
fied in Section 8.26 and shall not have a drop of force of more 
than 30 percent in any 0.2-second interval. 

7.3.9 Protective work glove pmduct labels sha ll be tested for 
legibility as specified in Section 8.31 shall not be torn, shall 
remain in place, and shall be legible to the unaided eye. 

7.3.10 All sewing thread utilized in the consu-uction of protec­
tive work gloves shal l be tested for melting temperature as 
specified in Section 8.9 and shall have a melting temperature 
not lower than 260°C (500°F) . 

7.3.11 All sewing thread utilized in the construction of protec­
tive work gloves shall be tested for breaking su-ength in accord­
ance with Commercial Item Description A-A-55217B, 17n-ead, 
Ammid, Spun Staple, and as specified in Section 8.35 and shall 
have a breaking strength not lower than that specified in Table 
7.3.11 . 

7.3.12 Protective work gloves shall be tested using the torque 
test specified in Section 8.34 and shall have an average percent 
ofbat·e-handed conu-ol not less than 80 percent. 

7.4 Protective Footwear Item Performance Requirements. 

7.4.1 Protective footwear shall be tested for resistance to heat 
a~ specified in Section 8.4 and, excluding laces, shall have no 
part of the footwear melt, shall have no separation of any part 
of the footwear, and shall have all hardware remain functional. 

7.4.2 Protective footwear metal parts shall be tested for resist­
ance to corrosion as specified in Section 8.27. Metals inheren tly 

Table 7 .3.11 Breaking Strength for Thread Used in 
Construction of Protective Work Gloves 

Brealdng Strength Mter 
Convective Heat 

Brealdng Strength Conditioning 

Size (Tex) N lb N lb 

$34 5.8 1.3 1.7 0.4 
35-49 8.9 2.0 2.7 0.6 
50-69 13.3 3.0 4.0 0.9 
70-89 20.0 4.5 6.0 1.3 
~90 24.5 5.5 7.3 1.6 
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resistant to corrosion - including but not limited to stainless 
steel, brass, copper, aluminum, and zinc- shall show no mot·e 
than light surface-type corrosion or oxidation. Ferrous metals 
shall show no corrosion of the base metals. Hardware shall 
remain functional. 

7.4.3 Protective footwear shall be tested for resistance to 
cutting as specified in Section 8.23 and shall have a distance of 
blade travel greater d1an 20 mm (0.8 in.). 

7.4.4 Protective footwear shall be tested for resistance to punc­
ture as specified in Section 8.24 and shall have a puncture 
fmce of not less than 59 N ( 13 lbf) . 

7.4.5 Protective footwear sole and heel composites, excluding 
the sole and heel composites of caulked boots, shall be tested 
for resistance to abt·asion as specified in Section 8 .18, and the 
relative volume loss shall not be greater than 250 mm3

. 

7.4.6 Protective footwear shall be tested for resistance to 
conductive heat as specified in Section 8.28, and the footwear 
inside sole smface temperature shall not exceed44°C (111 °F). 

7.4.7 Protective footwear, excluding caulked footwear, shall be 
tested for slip resistance as specified in Section 8.33 and shall 
have a coefficient of ft·iction of 0.40 ot· greater. 

7.4.8 Protective footwear eyelets and stud hooks shall be 
tested for attachment strength as specified in Section 8.29 and 
shall have a minimum detachment strength of 294 N (66 lbf). 

7.4.9 Protective footwear shall be tested for resistance to flame 
as specified in Section 8 .14 and shall not have an afterflame 
greater than 5 seconds, shall not melt or drip, and shall not 
exhibit any burn-through. 

7.4.10 Protective footw·ear product labels shall be tested for 
legibility as specified in Section 8.31, shal l not be torn, shall 
remain in place, and shall be legible to the unaided eye. 

7.4.11 All sewing thread exposed to the exterior of footwear 
shall be tested for melting temperanu·e as specified in 
Section 8.9 and shall have a melting temperature not lower 
than 260°C (500°F). 

7.4.12 All sewing thread exposed to d1e exterior of footwear 
shall be tested for breaking su·ength in accordance with 
Commercial Item Description A-A-55217B, Thread, Ammid, 
Spun StafJle, and as specified in Section 8 .35 and shall have a 
breaking su·ength not lower than that specified in Table 7.4.1 2. 

Table 7.4.12 Breaking Strength for Thread Exposed to 
Exterior of Footwear 

Breaking Strength After 
Convective Heat 

Breaking Strength Conditioning 

Size (Tex) N lb N lb 

~34 5.8 1.3 1.7 0.4 
35-49 8.9 2.0 2.7 0.6 
50-69 13.3 3.0 4.0 0.9 
70-89 20.0 4.5 6.0 1.3 
~90 24.5 5.5 7.3 1.6 

7.5 Protective Face/ Neck Shroud Item Performance Require­
ments. 

7.5.1 Protective f:Otee/ neck shroud textile fabrics shall be 
tested for radiant protective performance as specified in 
Section 8.2 and shall have an average RPP value of not less than 
7. 

7.5.2 Protective face/ neck shroud textile fabrics and other 
materials used in garment consu·uction - including but not 
limited to labels, linings, padding, reinforcements, and bind­
ings, but excluding hook and pile fasteners, elastic, and inter­
linings where not in direct contact with the skin - shall be 
individually tested for resistance to flame as specified in 
Section 8.3, shall not have a char length of more than 100 mm 
(4 in.) average, shall not have an afi:et-f!ame of more than 
2 seconds average, and shall not melt or d ri p. 

7.5.3 Protective face/ neck shroud textile fabrics and interlin­
ings shall be individually tested for resistance to heat as speci­
fied in Section 8.4 and shall not sh rink more than 10 percent 
in any direction. 

7.5.4 Protective face/ neck shroud textile fabrics and interlin­
ings and other materials used in face/ neck shroud consm.tc­
tion - including but not limited to padding, reinforcements, 
labels, closures, fasteners, and bindings, but excluding h ook 
and piJe fasteners and e lastic where not in d irect contact with 
the skin- shall be individually tested for resistance to heat as 
specified in Section 8.4 and shall not melt, dt·ip, separate, o r 
ignite. In addition, face/ neck sh roud outer-shell textile fabrics 
shall not char. 

7.5.5 All protective face/ neck shroud hardwat·e shall be ind i­
vidually tested for resistance to heat as specified in Section 8.4, 
shall not ignite, and shall remain functional. 

7.5.6 Protective face/ neck shroud textile fabrics shall be ind i­
vidually tested for resistance to tearing as specified in 
Section 8.6 and shall have a tear strength of not less than 23 N 
(5 lbf). 

7.5.6.1 '"' here protective face/ neck shroud fabrics are knit 
materials, these materials shall instead be individually tested for 
bm·st strengili as specified in Section 8.10 and shall have a 
burst strength of not less than 11 3 N (25 lbf) . 

7.5.7 Protective face/ neck shroud textile fabrics sha ll be indi­
vidually tested for resistance to shrinkage as specified in 
Section 8.7 and shall not shrink more than 5 percent in any 
direction . 

7.5.8 All protective face/ neck shroud seam assemblies shall be 
tested for su·ength as specified in Section 8.8. 

7.5.8.1 Woven face/ neck shroud seam assemblies and seam 
assemblies that contain at least one woven material shall 
demonstrate a sewn seam su·ength equal to or greater than 
225 N (50 lbf) . 

7.5.8.2 Where the fabric strength is less than the required 
seam strength specified in 7.5.8.1 , providin g ilie fabric fa ils 
without failure of the seam below the force specified in 7.5.8 .1 , 
the seam breaking strength shall be considered acceptable. 

7.5.9 All sewing thread utilized in the construction of protec­
tive face/ neck shrouds shall be tested for melting temperature 
as specified in Section 8.9 and shall have a melting temperature 
not lower than 260°C (5000F) . 
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7.5.10 All sewing thread utilized in the construction of protec­
tive face/ neck shrouds shall be tested in accordance with 
Commercial Item Description A-A-55217B, Th-read, Ammid, 
Spun Staple, for breaking strength and as specified in 
Section 8.35 and shall have a breaking strength not lower than 
that specified in Table 7.5.10. 

7.5.11 Protective face / neck shroud product labels shall be 
tested for legibility as specified in Section 8 .31, shall not be 
torn, shall remain in place, and shal l be legible to the unaided 
eye. 

7.5.12 Fastener tape shall be tested for breaking strength as 
specified in Conunercial Item Description A-A-55126B, Fastener 
Tapes, Hook and Loop, Synthetic, and shall have the breaking 
strength meet or exceed the breaking strength requirements 
specified in A-A-55126B. 

7 .5.12.1 Fastener tape shall be tested for shear strength as 
specified in Commercial Item Description A-A-55126B, Fastene1· 
Tapes, Hook and Loop, Synthetic, and shall have the shear 
strength meet or exceed the shear strength requirements speci­
fied in A-A-55126B. 

7.5.12.2 Fastener tape shall be tested for peel strength as 
specified in Commercia l Item Description A-A-55126B, Fastene1· 
Tapes, Hook and Loop, Synthetic, and shall have the peel strength 
meet or exceed the peel strength requirements specified in A­
A-55126B. 

7.5.13 Zippers shall be tested for crosswise lxeaking su·ength 
of chain; crosswise breaking su·ength of separating unit; hold­
ing strength of stops, retainers, and separating units; operating 
force; and slider lock strength requirements of Commercial 
Item Description A-A-55634B, Zippers (Fasteners, Slide Interlock­
ing). 

7.5.14 Protective face/neck shroud textile fabric shall be 
tested for breaking strength as specified in Section 8.40 and 
shall have a breaking sU·ength of not less than 300 N (67 lbf) . 

7.6 Protective Goggle Item Performance Requirements. 

7.6.1 Protective goggles shall be tested for heat resistance as 
specified in Section 8.4, and the goggles shall show no evidence 
of dripping, melting, or ignition; the lens shall not separate 
from the frame; the goggles shall remain above the brim of the 
helmet; the retention sU·ap shall not dislodge from the goggles; 
the retention strap shall be capable of securing the goggles to 
the headform in the area surrounding the eyes; and the test 
subject shall be able to read 20/ 100 on the standard eye chart 
with each eye. 

Table 7.5.10 Breaking Strength for Thread Used in 
Construction of Protective Face/ Neck Shrouds 

Breaking Strength After 
Convective Heat 

Breaking Strength Conditioning 

Size (Tex) N lb N lb 

:<>34 5.8 1.3 1.7 0.4 
35-49 8.9 2.0 2.7 0.6 
50-69 13.3 3.0 4.0 0.9 
70-89 20.0 4.5 6.0 1.3 
~90 24.5 5.5 7.3 1.6 
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7.6.2 All sewing thread utilized in the construction of protec­
tive goggles shall be tested for melting temperature as specified 
in Section 8.9 and shall have a melting temperature not lower 
than 232°C ( 450°F) . 

7. 7 Chain Saw Protector Item Performance Requirements. 

7. 7.1 Chain saw protectors shall be tested for cut resistance as 
specified in Section 8.30 and shall not cut through . 

7. 7.2 Fabrics used for chain saw protectors sha ll be tested for 
heat resistance as specified in Section 8.4 and shall not melt, 
drip, separate, or ignite. 

7.7.3 All hardware used with chain saw protectors shall be 
tested for heat resistance as specified in Section 8.4 and shall 
not melt, drip, separate, or ignite and shall remain functional. 

7.7.4 All sewing thread utilized in the consu·uction of chain 
saw protectors shall be tested for me lting temperature as speci­
fied in Section 8.9 and shall have a melting temperantre not 
lower than 232°C ( 450°F) . 

7.8 Protective Driving Gloves Item Performance Require­
ments. 

7.8.1 Protective driving gloves, excluding hook and loop 
fasteners where not in direct contact with the skin, shall be 
tested for heat resistance as specified in Section 8.4, sha ll not 
separate, melt, ignite, or drip; shall not shrink more than 
10 percent in either direction after testing; shall be able to be 
donned; and shall be flexible. 

7.8.2 Protective driving glove body composites and glove intet·­
face component composites, including, but not limited to, 
trim, external labels, and external tags, but excluding hook and 
loop fasteners where not in direct contact with the skin, shall 
be tested for flame resistance as specified in Section 8.20, shall 
not melt or drip, shall not have any afterflame of more than 
2 seconds, and shall not have any char length in excess of 
100 mm (4 in.) and the consumed materials shall not exceed 
5 percent of the specimen's original weight. 

7.8.3 Protective driving gloves body composites shall be tested 
for thermal protective performance (TPP) as specified in 
Section 8.22 and shall have an average TPP of not less than 10. 

7.8.4 Protective driving glove body composites shall be tested 
for resistance to cutting as specified in Section 8.23 and shall 
have a distance of blade u·avel greater than 20 mm (0 .8 in. ) . 

7.8.5 Protective driving gloves shall be tested for dexterity as 
specified in Section 8.25 and sha ll have an average percent of 
bare-handed conu·ol not exceeding 110 percent. 

7.8.6 Protective driving gloves shall be tested for grip as speci­
fied in Section 8.26 and shall not have a drop of force of more 
than 30 percent in any 0.2-second interval. 

7.8.7 All protective driving glove product labels sh all be tested 
for legibility as specified in Section 8.31, shall not be torn, shall 
remain in place, and shall be legible to the unaided eye. 

7.8.8 All sewing thread utilized in the constmctio n of protec­
tive driving gloves shall be tested for melting temperature as 
specified in Section 8.9 and shall have a melting temperature 
not lower than 260°C (500°F) . 

7.8.9 All sewin g thread utilized in the construction of protec­
tive driving gloves shall be tested for breaking su·ength in 
accordance with Commercial Item Description A-A-55195, 
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Thread, Para-Ammid, Spun, Intermediate Modulus, and as specified 
in Section 8 .35 and shall have a bt·eaking strength not lower 
than that specified in Table 7 .8 .9 . 

7.8.10 Protective driving gloves shall be tested using the 
torque test specified in Section 8 .34 and shall have an average 
percent of bare-handed cono·ol not less than 80 percent. 

7 .9 Load-Carrying Equipmen t I tem Performance R equire­
ments. 

7.9.1 Load-carrying equipment shall be tested for resistance to 
heat as specified in Section 8 .4 and shall not melt, drip, sepa­
rate, or ignite. AU hardware items and closure systems shall 
remain functional. 

7.9.2 All sewing thread utilized in the construction of load­
can·ying equipment shall be tested for melting temperature as 
specified in Section 8 .9 and shall have a melting temperature 
not lower than 232°C ( 450°F) . 

7.9.3 vVhere visibility markings are used on load-carrying 
equipment, visibility markings shall be tested for reo·oreflectiv­
ity as spec ified in Section 8 .16 and shall have a coefficient of 
retroreflection (RA) of not less than 100 cd / lux/ m 2 

(100 cd/fc/ ft2) . 

7.10 Fire Shelter Perfo r mance Requirements. 

7.10.1 Fire shelter materials shall be tested for radiant protec­
tive performance (RPP) as specified in Section 8 .2 and shall 
have an average RPP value of not less than 60. 

7.10.2 Fire shelter material composites shall be tested for 
resistance to tearing as specified in Section 8 .6 and shall have a 
tear strength of not less than 75 N (16.86 lbf) . 

7.10.3 Fire shelter materials composites shall be tested for 
thermal protective performance (TPP) as specified in 
Section 8.37 and shall have an average TPP of not less than 50. 

7.10.4 Fire shelter materials shall be individua lly tested for 
resistance to flame as specified in Section 8.36 and have no visi­
ble gases, flames, or smoke present inside the cone after a 
period of 30 seconds. 

7.10.5 Fire shelter composite materials shall be tested for 
tensile so·ength as specified in Section 8.39 and shall have a 
breaking so·ength of not less than 1000 N (224.81 lbf) . 

7.10.6 Fire shelter composite materials preconditioned with 
h eat pt·ior to testing for tensile strength a~ specified in 
Section 8.39 shall have a breaking strength of not less than 
800 N (180 lbf) . 

Table 7 .8.9 Breaking Strength for Thread Used in 
Construction of Protective Driving Gloves 

Breaking Strength After 
Convective H eat 

Breaking Strength Conditioning 

Size (Tex) N lb N lb 

~34 5.8 1.3 1.7 0.4 
35-49 8 .9 2.0 2.7 0.6 
50-69 13.3 3.0 4.0 0.9 
70-89 20.0 4.5 6.0 1.3 
~90 24.5 5 .5 7.3 1.6 

7.10.7 Fire shelter composites shall be tested for puncture 
resistance as specified in Section 8 .43 and shall have a bmst 
so·ength of n o t less than 300 N (67.4 lbf) . 

7.10.8 Fire shelter units (fabricated full-sized shelter) shall be 
tested for seam so·ength as specified in Section 8.46 and shall 
have a seam streng th of not less than 250 N (56.2 lbf). 

7. 10.9 Fire shelter un its (fabricated full-sized shelter) shall be 
tested for durability as specified in Section 8.45 and shall be 
free of any holes or tears. 

7.10.10 Fire shelters shall be tested as a unit against a convec­
tive/ radiant full-scale test. The temperature reading at 
50 .8 mm (2 in.) from the fl oor surface shall be less than l500C 
(302°F) and the temperature at 254 mm (10 in .) from the floor 
surface shall be less than 300°C (572°F) with a 25-second exp<.r 
sure. In addition, the peak CO shall be equal to or be low 
100 ppm, and peak C0 2 concentration levels shall be equal to 

or below 1 percent throughout the exposure. The 0 2 level shall 
remain above 18 percent during the entire exposure. T here 
shall also be no visual observation of flames ins ide the shelter 
during the exposure . 

Chapter 8 Test Methods 

8.1 Preconditionin g. 

8.1.1 Room Temp erature Conditioning P rocedure for Protec­
t ive Garments, Hehnets, Gloves, Footwear, Goggles, Chain Saw 
Leg Protector Specimens, Load-Carrying Equip ment , and Visi­
b ility Markings. 

8.1.1.1 Protective garmen ts, g loves, footwear, chain saw leg 
protector specimens, load-carrying equipment, and visibility 
marking specimens sha ll be condit ioned at a temperature of 
21 oc, ±3°C (70°F, ±5°F ), a nd a relative humidity of 65 percent, 
±5 percent, until equilibrium is reached, a~ determined in 
accordance with ASTM Dl776/ D1776M, StandaTd Practice for 
Conditioning and Testing Textiles, or for at least 24 hours, which­
ever is shorter. 

8.1.1.2 Protective he lme ts and goggles shall be conditioned at 
a temperature of 21 °C, ± 3°C (70°F, ± 5° F), and a relative 
humidity of 25 percent to 50 percent for at least 4 hours. 

8.1.1.3 Specimens shall be tested within 5 minutes after 
removal from conditioning. 

8 .1.2 Laundering Preconditioning. 

8 .1.2.1 * Fabrics specified to be laundet·ed shall be laundered 
and dried for testing in accordance with the procedures speci­
fied in Machine Cycle 1, Wash Temperature V, and Drying 
Procedme Ai, of AATCC TM 135, Dimensional Changes of Fa/nics 
Ajtm· H ome L aundering. 

8.1.2.2 Gloves shall b e conditioned by being laundered and 
dt·ied fot· a total of five cycles in accordance \vith the proce­
dures specified in Machine Cycle 3, Vhsh Temperature II, and 
Drying Procedure Aiii of AATCC TM 135. 

8.1.2.3 A 1.8 kg ± 0.1 kg (4 lb ± 0.2 lb) load shall be used. A 
laundry bag shall not be used. 

8 .1.2.4 Glove pouches and glove swatches shall be nun bled for 
60 minutes and removed irrunediately at the end of the dt-ying 
cycle . At the conclusion of the final drying cycle, glove pouches 
shall be dried on a forced-ai r, non-nunble drying mechanism 
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operated at l0°C ± s oc (50°F ± 41 °F) above current room 
temperatw-e until dry but not for less tban 8 how-s. Glove 
swatches tbat are not dry at the conclusion of tbe fiftb drying 
cycle shall be hung until fully dry. 

8.1.3 Convective Heat Conditioning Procedure for Visibility 
Markings, Particulate Blocking Layers, and Thread Utilized in 
Garments, Helmets, Gloves, Footwear, and Face/ Neck 
Shrouds. 

8.1.3.1 Samples shall be conditioned by exposing d1em to the 
procedure specified in 8.4.6 with the following modifications: 

(1) The oven test temperature in 8.4.6 shall be stabilized as 
follows, and the test exposure time shall be as fo llows: 

(a) For visibility markings and particulate blocking 
layers, the temperature shall be 140°C, +6°/-0°C 
(285°F, +100/ -00F), and the test exposure shall be 
10 minutes, +15/-0 seconds. 

(b) For thread utilized in garments, helmets , gloves, 
footweat-, and face / neck shrouds, tbe temperature 
shal l be 2600C, +6°/-0oC (500°F, +10°/-00F), and 
the test exposure shall be 15 minutes, 
+15/-0 seconds. 

(c) For helmet visibility markings, tbe temperature shall 
be 177°C, +6°/-0°C (350°F, +100/-0°F), and the 
test expostu-e shall be 5 minutes,+ 15/-0 seconds. 

(2) The test exposure time shall begin when the test thermo­
couple reading has stabilized at the required test expo­
sure temperature. 

(3) The requirements of 8.4.5 and 8.4.6 shall be disregarded. 

8.1.4 Radiant Heat Environmental Conditioning Procedure for 
Protective Helmets. 

8.1.4.1 Sample helmets shall be conditioned by exposing the 
area to be impacted/ penen·ated to a radiant heat source. The 
test area to be impacted/ penetrated shall be as specified in 
Figure 8 .1.4.1. 

Top test area 

.r-~,__- 3.8 em (1.5 in.) radius 

-1-H-- i--¥--+- -t+l-- Coronal plane 

'--4F--Top test area 

FIGURE 8.1.4.1 Helmet Test Area and Landmarks. 
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8.1.4.2 The area to be impacted/ penetrated shall be exposed 
to an irradiance of 1.0 W/ cm2

, ±0.1 W/ cm2, for a length of 
time determined by exposure of a radiant heat transducer. 

8.1.4.3 The heat source shall be removed and tbe helmet shall 
be tested. The helmet shall be impacted/ penen-ated in 
15 seconds, ±5 seconds, after removal from tbe conditioning 
environment, or tbe helmet shall be cooled to room tempera­
ture and reconditioned before testing. 

8.1.4.4 The t-adiometer shall have a spectral response flat 
witbin ±3 percent over a range of at least 1.0 11m to 10.1 11m 
(0.00004 in. to 0.0004 in. ) and an overall accuracy of at least 
±5 percent of tbe reading. 

8.1.4.5 The radiant panel shall have an effective radiating 
surface at least 150 mm, ±6 mm (6 in., ±Y.1 in.) square. The 
spectral radiant emittance curve of the radiant panel shall be 
tbat of a blackbody at a temperature of 1000 K, ±200 K (1340°F, 
±360°F) . 

8.1.4.6 The radiant heat n-ansducer shown in Figure 8.1.4.6 
shall be consn-ucted from sheet copper as specified in ASTM 
Bl52/ 152M, Standard Specification for Copper Sheet, Strip, Plate, 
and &Ued Bar, Type 110 ETP, half hard, 0.64 mm, ±0.05 mm 
(0.025 in., ±0.002 in. ) thick and 508 mm, ±0.5 mm (2 in. , 
±0.02 in .) square. 

8.1.4.6.1 A constantan wire 0.8 1 mm, ±0.05 mm (0.032 in., 
±0.002 in.) in diameter and an iron wire of the same d iameter 
shall be silver soldered near tbe edges of tbe copper sheet on 
tbe same side, as shown in Figure 8.1.4.6. 

8.1.4.6.2 The side of the copper sheet opposite that witb the 
wires attached shall be painted flat black. 

8.1.4.6.3 The resulting n-ansducer is a Type J thermocouple 
that shall be used in conjunction with appropriate insn-umenta­
tion to monitor tbe heat exposure to which the helmet is to be 
subjected. 

8.1.4.7 Sample helmets shall be mounted in the position to be 
conditioned. The point of impact or p enetration on tbe helmet 
shell shal l be determined in accordance witb tbe specifi c test to 
be performed. 

8.1.4.8 The helmet shal l be t-emoved temporarily, and a radicr 
meter shall be located at that point perpendicular to and 
facing away from the helmet surface . 

8.1.4.9 The t-adiant panel shall be introduced in fmnt of tbe 
radiometer with it~ effective radiating surface parallel to tbe 

Front surface 
painted flat black 

Brazed or hard 
solder thermocouple 
connections 

Copper sheet 

'•' Thermocouple locations 
' ' on rear of copper sheet 

wires to thermocouple 
readout device 

FIGURE 8. 1.4.6 Radiant Heat Transducer. 



TEST METHODS 1977-41 

plane tangent to the helmet surface at the center of the 
impact/peneu·ation site on the helmet. 

8.1.4.9.1 The radiant panel shall be adjusted to obtain a stable 
uniform irradiance of 1.0 W/cm2 , ±0.1 W/cm2, over a mini­
mum 75 mm (3 in.) diameter circle located on the above p lane 
and centered at the center of impact or peneu·ation. 

8.1.4.9.2 Stability shall be achieved when the irradiance 
changes by less than 10 percent during a 3-minute period. 

8.1.4.10* The radiometer shall be replaced with the radiant 
heat u·ansducer. The center of the transducer shall be posi­
tioned with it5 center coincident with the center of the impact/ 
peneu·ation site on the helmet and parallel to the plane 
tangent to the helmet surface at that point. 

8.1.4.10.1 The flat-black surface of the u·ansducer shall face 
the radiant panel. 

8.1.4.10.2 The time required for the u·ansducer to reach a 
temperantre of 177"C (350°F) shall be 1 minute, 
+51 -0 seconds, and the exact time shall be recorded. 

8.1.4.10.3 A closed insulated chamber shall be required to 
achieve this exposure time . 

8.1.4.11 T he chamber and helmet shal l be stabilized at 25°C, 
±5°C (77°F, ±9°F). 

8.1.4.12 The helmet shall be positioned in the chamber in the 
same position specified in 8.1.4.7. 

8.1.4.12.1 The helmet shall be subjected to the exposure 
conditions specified in 8.1.4.2 for the time recorded in 
8.1.4.10.2. 

8.1.4.12.2 The exposure time shall be not less than the time 
recorded in 8.1.4.10.2 nor more than 5 seconds longer than 
that time . 

8.1.5* Glove Test Areas. The glove test areas shall be as 
described in this subsection and as s hown in Figure 8.1.5, with 
the glove test area abbreviations designated as follows: 

(1) P: palm; B: back; S: side 
(2) A-P: Palm side of hand fmm finger crotch line to \13 of 

the way down (grasp area) 
(3) B-P: Palm side of hand from \13 of the way down (grasp 

area) to d1e wrist crease 
(4) C-P: Palm side of hand from the wrist crease to 25 mm 

(1 in.) past the wrist crease 
(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 ofnonindex fingers 

(10) I-P: Palm side of fingertip of nonindex fingers 
(11) A-PS: Sides of hand adjacent to areaA-P 
(12) B-PS: Outside of hand adjacent to area B-P 
(13) C-PS: Sides of hand adjacent to area C-P 
(14) D-PS: Outside of thumb adjacent to at·ea 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 smal lest finger 
(19) A-B: Back side of hand fi·om finger crotch line to \13 of 

the way down (knuckle area) 
(20) B-B: Back side of hand fi·om \1, of the way down (knuckle 

area) to the wrist crease 

(21) C-B: Back side of hand from the wrist crease to 25 mm 
(1 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 
(25) G-B: Back side offingertip of index finger 
(26) H-B: Back side of nonindex fingers 
(27) I-B: Back side of fingertip of non index finge rs 
(28) A-BS: Sides of hand adjacen t to area A-B 
(29) B-BS: Outside of hand adjacent to area B-B 
(30) C-BS: 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 
(35) I-BS: Outside of and adjacent to the smallest finger 

8.1.6 Pouch or Swatch Construction for Glove Composite 
Samples. 

8.1.6.1 Swatches shall be used for single-layer composites. 
Pouches shall be used for multilayer composites. The swatch ot· 
pouch shall be 200 mm x 200 mm (8 in . x 8 in.) . A smaller 
swatch or pouch size shall be permitted provided that the 
resulting test specimens at·e of sufficient size for the test; 
howevet~ the pouch size shall not be reduced for the test speci­
fied in Section 8.22. 

F-PS 

FIGURE 8.1.5 Glove Test Areas. 
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8.1.6.2 Glove composite swatches shall be constructed to simu­
late the actual layers of the glove body or glove interface 
component, arranged in proper order. 

8.1.6.3 The glove composite swatches shall be stitched on all 
four sides using the same thread as used in the glove construc­
tion . 

8.1.6.4 Pouches shall be made of two glove composite 
swatches. 

8.1.6.4.1 The two glove composite S\vatches shall be of the 
same materials and construction. 

8.1.6.4.2 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. 

8.1.6.5 Glove composite S\vatches and pouches shall be 
permitted to not be stitched or to have reduced stitching if 
laundering preconditioning is not required on the composite 
samples. 

8.1. 7 Wet Conditioning Procedure for Whole Gloves. 

8.1.7.1 Test subjects shall be selected so that their hand 
dimensions are as close as possible to the midrange for hand 
length and hand circumference for size small and size large 
gloves as specified in Table 6.3.5. 

8.1.7.2 The wTist crease location shall be marked as described 
in 6.3.3.4 on each specimen around the entire glove +0/-3 mm 
(+0/ -0.25 in .) . In the same manner, the \vater height line shall 
then be marked on each specimen 25 mm +0/ - 3 mm 
(1 in. +0/-0.25 in. ) below (tmvard the fingers) the location of 
the wrist crease around the entire glove. 

8.1.7.3 The test subject shall don the test specimen gloves. 

8.1.7.4 The test subject shall immerse the donned specimens 
straight down into two containers of water at a temperature of 
21 oc ± 3°C (70°F ± 5°F) to the \vater height line for 15 seconds 
+1.5/ -0 seconds. 

8.1.7.5 The glove specimens shall then be tested within 
1 minute. 

8.2 Radiant Protective Performance (RPP) Test. 

8.2.1 Application. 

8.2.1.1 This test method shall apply to protective garment and 
face / neck shroud materials. 

8.2.1.2 Modifications to this test method for testing garment 
materials shall be as specified in 8.2.8. 

8.2.1.3 Modifications to this test method fo r testing face / neck 
shroud materials shall be a~ specified in 8.2.9. 

8.2.2 Samples. 

8.2.2.1 Samples for conditioning shall be as specified in 8.2.8 
for garment materials and in 8.2.9.1 for protective face / neck 
shroud materials. 

8.2.2.2 Samples shall be tested before and after five launder­
ing cycles as specified in 8.1.2, then preconditioned as specified 
in 8. 1.1. 
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8.2.3 Specime ns. 

8.2.3.1 Specimens shall measut-e 100 mm x 200 nun, ±6 mm 
(4 in. x 8 in., ±Y,, in.) with the long dimension in the \varp or 
wale direction and shall consist of all layers representative of 
the clothing item to be tested. 

8.2.3.2 Testing shal l be conducted on three specimens. 

8.2.4 Apparatus. 

8.2.4.1 The test appat-ams specified in ASTM F1939, Standanl 
Test Method joT Radiant Heal Resistance of Flame Resistant Clothing 
MateTials with Continuous Heating, shall be used with d1e follow­
ing modifications: 

(1) The vertically m-ien ted t-adiant heat source shall consist of 
a bank of five 500 W infrared, tubulat~ quartz latnps 
having a 125 mm (5 in. ) lighted length and a mean over­
all length of225 nun (8% in.) . 

(2) The control of d1e radiant heat source shall be permitted 
to be a variable transformer. 

(3) The means for affixing the sample holder shall be permit­
ted to be by at1Y means that ach ieve the required speci­
men positioning in the test apparams. 

(4) No additional matnials (e.g., a protective screen) shall be 
placed between the radiant lamps and the sample. 

8.2.5 Procedure. 

8.2.5.1 Radiant protective pet-formance (RPP) testing shal l be 
performed in accordance with ASTM Fl939, Standard Test 
Method for Radiant Heat Resistance of Flame Resistant Clothing Ma~ 
·rials with Continuous Heating, at a radiant heat exposure level of 
21 k\-\T/m2 (0.5 cal/cm2

) . 

8.2.5.2 A modification for the warm-up period for the radiant 
lamp to 60 seconds, +5/-0 seconds shall be used. 

8.2.6 Report. 

8.2.6.1 The individual test RPP rating of each specimen shall 
be recorded and reported. 

8.2.6.2 The average RPP rating shall be calculated, recorded, 
and reported. 

8.2.6.3 If an RPP rating is greater than 60, it shall be recorded 
and reported as ">60." 

8.2. 7 Interpretation. 

8.2.7.1 Pass or fail determinations shall be based on the aver­
age reported RPP rating of all specimens tested. 

8.2.7.2 If an individual result from any test set varies more 
than ±8 pet-cent from the average result, the results from that 
test set shall be discarded and another set of specimens shall be 
tested. 

8.2.8 Specific Requirements for Testing Garment Materials. 

8.2.8.1 Specimens shall consist of all layers used in the 
construction of the garment, excluding any areas with specia l 
reinforcements . Specimens shall not include seams. Specimens 
shall not be stitched to hold individual layers together. 

8.2.8.2 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 

8.2.8.3 Testing shall be performed as described in 8.2.2 
through 8.2.7. 
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8.2.9 Specific Requirements for Testing Protective Face/ Neck 
Shroud Materials. 

8.2.9.1 Specimens shall consist of materials from the portion 
of the face/ neck shroud that covers the neck and facial area. 

8.2.9.2 Specimens shall not include seams. 

8.2.9.3 Specimens shall not be stitched to hold individual 
layers together. 

8.2.9.4 Samples for conditioning shall include face/neck 
shroud material that is a minimum of 100 mm x 200 mm, 
±6 mm (4 in. x 8 in., ±~ in.) with the long dimension in the 
\varp or wale direction . 

8.2.9.5 Testing shall be performed as described in 8.2.2 
through 8.2.7 . 

8.3 Flame Resistance Test. 

8.3.1 Application. 

8.3.1.1 This test method shall apply to protective garment and 
face/neck shroud materials. 

8.3.1.2 Modifications to this test method for testing woven 
textile materials shall be as specified in 8.3.9. 

8.3.1.3 Modifications to this test method for testing knit 
textile materials shall be as specified in 8.3.10. 

8.3.1.4 Modifications to this test method fot- testing nonwoven 
textile materials shall be as specified in 8.3.11. 

8.3.1.5 Modifications to this test method for testing visibility 
marking materials shall be as specified in 8.3.12. 

8.3.1.6 Modifications to this test method for testing lettering, 
including transfer film, shall be as specified in 8 .3.13. 

8.3.1.7 Modifications to this test method for testing small 
specimens not meeting the specimen size requirements of 
8.3.2.1 shall be as specified in 8 .3.14. 

8.3.1.8 Modifications to this test method for testing padding 
and reinforcements shall be as specified in 8.3.15 . 

8.3.2 Samples. 

8.3.2.1 Samples fN conditioning shall be as specified in 8.3.9 
for woven textile materials, in 8 .3 .11 for nonwoven textile mate­
rials, in 8.3.1 2 for visibility marking materials, in 8 .3 .13 for 
lettering, including transfer film, and in 8 .3.14 for small materi­
als. 

8.3.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.3.2.3 Each individual layer of multilayet- material systems or 
composites shall be tested separately. 

8.3.3 Specimens. 

8.3.3.1 Specimens shall consist of a 75 mm x 300 mm (3 in. x 
12 in.) rectangle with the long dimension parallel to the warp 
or filling direction, the wale or course direction, or the 
machine or cmss machine direction of the material, unless 
specified otherwise in 8 .3.9 to 8.3.13. 

8.3.3.2 Testing shall be conducted on five specimens a~ speci­
fied in 8 .3.9 through 8.3.13. 

8.3.4 Sample Preparation. 

8.3.4.1 Specimens of garment textile fabrics and face/ neck 
shroud textile fabrics shall be tested both before and after 
being subjected to 100 laundering cycles as specified in 8 .1.2. 

8.3.4.2 Specimens of visibility markings, lettering, padding, 
reinforcement, and small materials shall be tested both before 
and after being subjected to five laundering cycles as specified 
in 8 .1.2. 

8.3.4.3 All specimens to be tested shall be conditioned as 
specified in 8 .1.1. 

8.3.5 Apparatus. 

8.3.5.1 The test apparatus specifi ed in ASTM D6413/ D6413M, 
Standani Jest Method for Flame R esistance of Textiles (Vertical Jest), 
shall be used. 

8.3.6 Procedure. 

8.3.6.1 Flame resistance testing shall be performed in accord­
ance with ASTM D641 3/D6413M, StandaTd Jest Method f01· Flame 
Resistance of Textiles (Vertical Test). 

8.3.6.2 Each specimen shall be examined for evidence of melt­
ing or dripping. 

8.3. 7 Report. 

8.3. 7.1 The afterflame time and char length shall be recorded 
and ,-eported for each specimen. 

8.3. 7.2 The average afterflame time and char length for each 
material shall be calculated, recorded, and reported. 

8.3. 7.3 The afterflame time shall be recm-ded and reported to 
the nearest 0.2 second, and the char length shall be recorded 
and reported to the nearest 3 mm (Ys in.). 

8.3.7.4 Observations of melting or dripping for each speci­
men shall be recorded and reported. 

8.3.8 Interpretation. 

8.3.8.1 "Pass" or "fail" performance shall be based on any 
observed melting or dripping, the average afterflame time, and 
the average char length. 

8.3.8.2 Failure in any d irection shall constintte failure of the 
material. 

8.3.9 Specific Requirements for Testing Woven Textile Materi­
als. 

8.3.9.1 Five specimens from the \varp direction and five speci­
mens from the filling direction shall be tested. No two \varp 
specimens shall contain the same \varp yarns, and n o two filling 
specimens shall contain the same filling yarns. 

8.3.9.2 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 

8.3.9.3 Testing shall be performed as described in 8 .3.2 
through 8.3.8 . 

8.3.10 Specific Requirements for Testing Knit Textile Materi­
als. 

8.3.10.1 Five specimens from each of the two d irections shall 
be tested. 
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8.3.10.2 Samples for conditioning shall include material that 
is a minimwn of75 mm x 305 mm (3 in . x 12 in .) . 

8.3.10.3 Testing shall be performed as described in 8.3.2 
through 8.3.8. 

8.3.11 Specific Requirements for Testing Nonwoven Textile 
Materials. 

8.3.11.1 Five specimens from the machine direction and five 
specimens from the cross machine direction shall be tested. 

8.3.11.2 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 

8.3.11.3 Testing shall be performed as described in 8.3.2 
through 8.3.8. 

8.3.12 Specific Requirements for Testing VISibility Marking 
Materials. 

8.3.12.1 Five visibility marking specimens for flammability test­
ing shall be at least 50 mm (2 in .) wide but no more than 
75 mm (3 in. ) wide . 

8.3.12.2 Where visibili ty marking material specimens are not 
\vide enough to fit into the test frame, a narrower test fi·ame of 
sufficient width to accommodate the available visibility mark­
ings width shall be constructed. 

8.3.12.3 The cut edge of the visibility marking specimen shall 
be ot·iented such that it is exposed directly to the burner flame. 

8.3.12.4 Samples for conditioning sha ll include material sewn 
onto a 1 m (l yd) square ballast material no closer than 50 mm 
(2 in.) apart in parallel so-ips . 

8.3.12.5 The ballast material shal l be as specified in M TCC 
TM 135, Dimemional Changr;s of FaiJrics After Home Lattndering. 
Specimens shall be removed from the ballast material pt·ior to 
testing. 

8.3.12.6 Testing shall be performed as described in 8.3.2 
thmugh 8.3.8. 

8.3.13 Specific Requirements for Testing Lettering, Including 
Transfer Film. 

8.3.13.1 Lettering, including o·ansfer film, shall be applied to 
outer shell material meeting the requirements of this standard 
for testing as specified in 8.3.14.2. 

8.3.13.2 Letter specimens for flammability testing shall be at 
least 50 mm (2 in .) wide and no more than 75 mm (3 in.) in 
width. Samples shall be selected where lettering is most dense. 

8.3.13.3 Samples for conditioning shal l be outer-shell material 
1 m (1 yd) square. 

8.3.13.4 Testing shall be performed as described in 8.3.2 
through 8.3.8, but the char length shall not be measured. 

8.3.14 Specific Requirements for Testing Small Materials. 

8.3.14.1 Five specimens attached to the textile layer as used in 
the protective garments shall be tested. The specimens shall be 
attached to the textile layer such that the bottom (exposure) 
edge of the item coincides \vith the bottom (exposure) edge of 
the textile support layet·. 

8.3.14.2 Samples for conditioning shall be 1 m (1 yd) square 
of the textile layer on which the small specimens are attached. 
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8.3.14.3 Testing shall be performed as described in 8.3.2 
through 8.3.8, but the chat- length sha ll not be measured. 

8.3.15 Specific Requirements for Testing Padding and Rein­
forcement Materials. 

8.3.15.1 Five specimens sh a ll be tested. 

8.3.15.2 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 

8.3.15.3 Testing shall be performed as described in 8.3.2 
through 8.3.8. 

8.4 Heat and Thermal Shrinkage Resistance Test. 

8.4.1 Application. 

8.4.1.1 This test method shall apply to garment textiles, visibil­
ity markings, label materials, and hardware; helmets; gloves; 
footwear·; face/ neck shroud textiles; load-canying equipment; 
goggles and goggle so-aps; and chain saw protectors. 

8.4.1.2 Modifications to this test method for testing garmen t 
and face/ neck shroud textiles shall be as specified in 8.4.9. 

8.4.1.3 Modifications to this test method for testing small 
specimens not meeting the size requiremen ts of 8.4.9 for face/ 
neck shroud matet·ials and fot· o·im and label matet·ia ls shall be 
as specified in 8.4.10. 

8.4.1.4 Modifications to th is test method for testing helmets 
shall be as specified in 8.4.1 2. 

8.4.1.5 Modifications to this test method for testing gloves 
shall b e as specified in 8.4.1 3. 

8.4.1.6 Modifications to this test method for testing footwea t· 
shall be as specified in 8.4.14. 

8.4.1.7 Modifications to this test method for testing load­
carrying equipment shall be as specified in 8.4.15. 

8.4.1.8 Modifications to this test method fo r testing goggles 
shall b e as specified in 8.4.16. 

8.4.1.9 Modifications to this test method for testing chain saw 
protectors shall be as specified in 8.4.17. 

8.4.2 Samples. 

8.4.2.1 Samples for conditioning shall be as specified in 8.4.9 
for protective garments and protective face/ neck shroud 
textiles; in 8.4.10 for other garments and protective face/ neck 
shroud materials, trim, and label materials of protective 
garments; in 8.4.11 fo r hardware; in 8.4.12 for protective 
he I mets; in 8.4. 13 for protective gloves; in 8.4.14 for protective 
footweat·; in 8.4.15 for load-canying protective equipment; in 
8.4.16 for protective goggles; and in 8.4.17 for cha in saw 
protectors. 

8.4.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.4.2.3 Each separable layer of multilayer material systems or 
composites shall be tested as an individual layer. 

8.4.3 Specimens. 

8.4.3.1 Specimens shall be tested as specified in 8.4.8 through 
8.4.17. 
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8.4.3.2 H eat and thermal shrinkage resistance testing shall be 
conducted on a minimum of three specimens for each garment 
textile, face/ neck shroud textile, and whole glove. 

8.4.3.3 Only heat resistance testing shall be conducted on a 
minimum of three specimens for each hardware item, helme t, 
footwear, load-carrying equipment, goggle straps, and chain 
saw leg protectors. 

8.4.4 Sample Preparation. All specimens to be tested shall be 
conditioned as specified in 8.1.1. 

8.4.5 Apparatus. The test oven shall be as specified in ASTM 
F2894, Standm·d 1est Method for Avaluation of Materials, Protective 
Clothing and Equipment for Heat Resi5tance Using a Hot Air Cimtlat­
ingOven. 

8.4.6 Procedure. Testing shall be perfonned in accm·dance 
with ASTM F2894, Standani 1est Method for Evaluation of Materi­
als, Protective Clothing and Equipment for Heat Resistance Using a 
H ot Air Ci,-culating Oven, using the following parameters: 

( 1) The test temperature shall be 260°C, 6/ -0°C (500°F, 
10/-0°F) . 

(2) The optional su·etch ing frame shall be used when evaluat­
ing knit materials. 

8.4.7 Report. 

8.4.7.1 Observations of ignition, melting, dripping, or separa­
tion shall be recorded and reported for each specimen. 

8.4.7.2 The percent change in the width and length dimen­
sions of each specimen shall be calculated, recorded, and 
reported. 

8.4.7.3 Results shall be recorded and t·eported as the ave rage 
of all three specime ns in each dimension. 

8.4.8 Interpretation. 

8.4.8.1 Any evidence of ignition, melting, dripping, or sepat·a­
tion on any specimen shall constitute failing performance. 

8.4.8.2 The average percent chan ge in both dimensions shall 
be used to determine pass or fail performance. 

8.4.8.3 Failure in any one dimension shall constitute failure 
for the entire sample . 

8.4.9 Specific Requirements for Testing P rotective Garments 
and Protective Face/ Neck Shroud Textiles. 

8.4.9.1 Samples for conditioning shall be at least 1 m (1 yd) 
square of each material. 

8.4.9.2 Each specimen shall be 380 mm square, ±13 mm 
(15 in. square, ±~ in. ) and shall be cut from the fabric to be 
utilized in the consu·uction of the item. 

8.4.9.3 Specimens shall be tested both before and after five 
cycles of washing and dtying as specified in 8 .1.2. 

8.4.9.4 Testing sha ll be performed as speci fied in 8.4.2 
through 8.4.8. 

8.4.9.5 Any evidence of charring on any specimen of garment 
or face/ neck shroud textiles shall also constitute failing 
perfNmance in addition to the provisions of 8.4.8 .1. 

8.4.10 Specific Requirement for Testing Other Garments and 
Protective Face/ Neck Shroud Materials, VISibility Markings, 
and Label Materials of Protective Garments. 

8.4.10.1 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 san1e as utilized in 
the clothing item. 

8.4.10.2 Specimen width sha ll be 150 mm (6 in .), other than 
for textiles utilized in the clothing item in widths less th an 
150 mm (6 in .), where widths shall be the sam e as util ized in 
the clothing item . 

8.4.10.3 Samples for conditioning shall include materia l sewn 
onto a 1 m (l yd) sq uare ballast ma terial no closer than 50 mm 
(2 in.) apart in paralle l strips. The ba llast material shall be as 
specified in AATCC TM 135, Dimensional Changes of Fallrics After 
Home Laundeling Specimens sha ll be removed from the ballast 
material prior to testing. 

8.4.10.4 Testing shall be performed as described in 8 .4.2 
through 8.4.8 . 

8.4.10.5 Thermal shrinkage shall not be measured. 

8.4.11 Specific Requirements for Testing H ardware. 

8.4.11.1 A minimum of three complete ha rdware items shall 
be tested. 

8.4.11.2 Observations of hardware condition following hea t 
exposure shall be limited to ignition. 

8.4.11.3 Hardware shall be evaluated for functionality within 
10 minutes following removal from the ove n. 

8.4.11.4 The functionality of each hardware item shall be 
reported as pass ot· fai l. Fa ilure of any one item shall constitute 
failure for the entire sample. 

8.4.11.5 Testing s hall be p erformed as specified in 8.4.2 
through 8.4.8 . Thermal sh rinkage shall not be measured. 

8.4.12 Specific Testing Requirements for Protective Helmets. 

8.4.12.1 A minimum of three helmets of each different style 
or model shall be tested. 

8.4.12.2 Specimen helmets shall be securely m ounted on a 
room-temperature nonmetallic headform in the "a~ worn" posi­
tion. 

8.4.12.3 A liner, ear flaps, or similar device sha ll b e deployed 
to protect the suspension, if necessary. 

8.4.12.4 Specimens shall be conditioned as specified in 8 .1.1. 

8.4.12.5 A series of poin ts shall be marked 75 mm (3 in.) apart 
on the outer edge of the peak or brim of the sample he lmets, 
allowing at least three points on the peak and eigh t or more 
points on the full brim. The vertical distance from a known 
horizontal base plane to the marked points on the peak or 
brim shall be measured and recorded . 

8.4.12.6 The length of the brim or peak shall be the sh ortest 
distance from each point to the center of the radius on the top 
side of the brim or peak wh ere they intet·sect the dome of the 
helmet. These distances shall be measured and recorded as the 
original lengths. 
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8.4.12.7 The test oven shall be a horizontal-flow circulating air 
oven with minimum internal dimensions of 460 mm x 460 mm 
x 460 mm (18 in . x 18 in. x 18 in.). 

8.4.12.8 The oven shall be heated and stabilized to a tempera­
ture of 177°C, +6"/-0°C (350°F, +10°/-0°F) for a minimum of 
30 minutes. 

8.4.12.9 The sample helmet mounted on the headform shall 
be placed in the center of the oven. If the sample helmet 
contains a peak only, the sample helmet shall face into the 
airflow. 

8.4.12.10 After 5 minutes, +15/-0 seconds, oven exposure at 
177°C, +6° I - O"C (350°F, +10" I - 0°F), the sample helmet moun­
ted on the heaclform shal l be removed and allowed to cool for 
a minimum of 2 minutes. 

8.4.12.11 The vertical distance from the marked points to the 
ba5e plane shall be measured, recorded, and compared with 
the measurements recorded in 8.4.12.5 and 8.4.12.6 to deter­
mine pass/ fail. 

8.4.13 Specific Requirements for Testing Protective Gloves. 

8.4.13.1 Specimens shall include complete gloves with labels. 

8.4.13.2 Specimen gloves shall be size large. 

8.4.13.3 Specimen gloves shall be preconditioned as specified 
in 8.1.1. Specimen gloves shall d1en be placed in a circulating 
air oven for not less than 4 hours at 49"C, +2° I - O"C (120°F, 
+5"/-0°F). 

8.4.13.4 The glove body shall then be filled with nominal 
4 mm (\-8 in.) sized perforated soda-lime or borosilicate glass 
beads in the following 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 conso-ucted of 170 g/m2 (5.0 oz/yd2) 

or less heat-resistant matet-ial 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 tour 
sides wid1 heat-resistant thread to keep d1e beads from 
spiJiing out. The bag fiJied with beads shall be placed 
inside the body of the glove. 

(3) The glass beads shall be at a temperature of 21 oc ± 3°C 
(71 °F ±5° F). 

8.4.13.5 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 or other specimen and airflow is parallel to the 
plane of the material. One to three glove specimens shall be 
placed in the test oven at one time. The glove specimens shall 
be suspended such that each specimen is the same distance 
from the airflow source, so d1at no glove sample is blocking the 
airflow to other glove samples. 

8.4.13.6 The test oven shall be heated and the test thermocou­
ple stabilized at 204°C, +6°/-0"C (400°F, +10°/-0"F) for a 
minimum of 30 seconds. 

8.4.13.7 After 5 minutes, +15/ -0 seconds, oven exposure at 
204"C, +6° I -0°C ( 400°F, + 10" I -0°F), the sample gloves shall be 
removed and allowed to cool for a minimum of2 minutes. 
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8.4.13.8 An assessment of the glove donnability and flex ibility 
shall be made after the heat exposw-e by having a test subject 
whose hand dimensions are appropriate for wearing the glove 
put the glove on and attempt to clutch the hands into a fist five 
times. 

8.4.13.9 The dimensions of the glove specimen shall a lso be 
measured to determine pass/ fail. 

8.4.13.9.1 Glove measurement5 shall be made fo llowing 
preconditioning and after the oven heat exposure specified in 
8.4.13.6. 

8.4.13.9.2 The length measurement of the glove specimen 
shall be from the tip of the middle finger to the end of the 
glove body on the palm side. 

8.4.13.9.3 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. 

8.4.13.10 The percent change in the width and length dimen­
sions of each specimen shall be calculated. Results shall be 
reported as the average of all three specimens in each dimen­
sion. 

8.4.13.11 Testing shall be performed as described in 8.4.2 
through 8.4.8. 

8.4.14 Specific Testing Requirement for Protective Footwear. 

8.4.14.1 Samples for conditioning shall be whole boots. Foot­
wear specimens shall include a sole, a heel, and an upper. 

8.4.14.2 Conditioning shall be pet-formed as specified in 8.1.1. 

8.4.14.3 The footwear specimen shall be size 9. 

8.4.14.4 Footweat- specimens shall be filled with 4 mm (YJ6 in .) 
perforated soda-lime glass beads and any closures shall be 
fastened. 

8.4.14.5 The test thermocouple sha ll be positioned so that it is 
level with the horizontal cente rline 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. 

8.4.14.6 The minimum dimensions fOt- the test oven specified 
in 8.4 .15.5 shall be 610 mm x 610 mm x 610 mm (24 in. x 
24 in. x 24 in.). 

8.4.14.7 The protective footwear test specimen shall be placed 
in the center of the test oven with the centerl ine of the front of 
the specimen facing the airflow. 

8.4.14.8 Following removal from the oven, the specimen shall 
be allowed to cool at room temperature for not less than 
5 minutes, +15/-0 seconds. 

8.4.14.9 Within 10 minutes, +15/-0 seconds, after removal 
from the oven, the inside and outside of the test specimen shall 
be examined for evidence of melting, separation, and function­
ality of hardware on the footweac Footweat- sepamtion of 
1.4 mm x 18 mm (0 .55 in. x 0.71 in .) or more in any orienta­
tion shall be recorded and reported. 

8.4.14.10 Each tested spec imen shall be reconditioned as 
specified in 8.1.1 and then the inside and outside re-exam ined 
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for melting, separation, and functionality of hardware on the 
footwear. 

8.4.14.11 The ftmctionality of each part of the foonvear shall 
be reported as pass or fail. Failure of any one part shall consti­
tute failure for the entire sample. 

8.4.14.12 Testing shall be performed as specified in 8.4.2 
through 8.4.8. Thermal shrinkage shall not be measured. 

8.4.15 Specific Testing Requirements for Load-Carrying 
Protective Equipment. 

8.4.15.1 A minimum of three complete load-carrying equip­
ment items shall be tested. The load-carrying equipment items 
shall have all hardware seemed that is used for the wearer to 
put on and take off the item in its normal wearing position. 

8.4.15.2 Conditioning shall be performed as specified in 8.1.1. 

8.4.15.3 The specimen shall be suspended at the top and 
centered in the oven so that the entire specimen is not less 
than 50 mm (2 in.) from any oven surface or other specimen, 
and airflow is parallel to the plane of the long axis of the load­
carrying equipment item. 

8.4.15.4 The test oven shall be heated and the test thermocou­
ple stabilized at 232°C, +6°1-0oC (450°F, +l0°I-0°F) for a 
minimum of30 minutes. 

8.4.15.5 Specimens shall be exposed for 5 minutes, 
+151 - 0 seconds, to 232°C, +6° I -0°C ( 450°F, +10° I - 0°F). 

8.4.15.6 Immediately after the specified exposure, specimens 
shall be removed and examined for evidence of ignition , melt­
ing, dripping, or separati on. 

8.4.15.7 Within 30 seconds of removing specimens from the 
oven, the function of any hardware that is used for removal of 
the load-canying equipment item from the wearer's body shall 
be tested for complete release. Within 5 minutes of removing 
specimens from the oven, all hardwat-e shall be tested for func­
tionality. 

8.4.15.8 The functionality of fire shelter attachment hardware 
and the hardwat-e that releases the item from the "as worn" 
position shall be reported as pass or fail. Failure of any one of 
these hardware items shall constitute failure for the entire 
sample. 

8.4.15.9 Testing shall be performed as specified in 8.4.2 
through 8.4.8. Thermal shrinkage shall not be measured. 

8.4.16 Specific Testing Requirements for Protective Goggles. 

8.4.16.1 Three separate goggles per model shall be tested. 

8.4.16.2 Conditioning shaH be performed as specified in 8.1.1. 

8.4.16.3 Each test shall be performed on a n ew cap-style 
NFPA 1977-compliant helmet. The goggles shall be mounted 
above the brim of the helmet with the goggles to the front and 
the retention strap around the crown of the helmet. The 
helmet shall be securely mounted on a room-temperature 
nonmetallic headform in the "as worn" position. 

8.4.16.4 The goggles mounted on the helmet and on the 
headform shall be placed in the center of the oven. The 
goggles shall face the airflow. 

8.4.16.5 The test oven shall have mmttnum internal dimen­
sions of 455 mm x 455 mm x 455 mm (18 in. x 18 in. x 18 in. ) . 

8.4.16.6 The test oven shall be heated and the test thermocou­
ple stabilized at 177°C, +6°/-00C (350°F, +10°/-00F) fm a 
minimum of30 minutes. 

8.4.16.7 Immediately after the oven exposure at 177°C, 
+6°1- 0oC (350°F, +10°I-0°F) for 5 minutes, +151-0 seconds, 
the goggles mounted on the helmet shall be removed from the 
oven and examined for melting, ignition, or dripping, and fo r 
their position on the helmet. 

8.4.16.8 Following removal from the oven, the specimens shall 
be allowed to cool for a minimum of 5 minutes then examined 
for separation of the lens from the frame. Any separation of the 
lens from the frame shall be reported as a failure and shall 
constitute failure for the sample. 

8.4.16.9 The cooled goggles and helmet shall then be placed 
on a CSA Adult or Alderson 50 percentile headform. 

8.4.16.10 The goggles sha ll be positioned on the headform in 
the "as worn" position over the eyes. The retention su-ap of the 
goggles shall be tightened to secure the goggles to the head­
form per the adjustment instru ctions provided by the manufac­
turer. After an additional 5 minutes, the goggles shall be 
examined to determine if they remain in the original "as worn" 
position over the eyes of the headform. 

8.4.16.11 A test subject with 20/ 20 vision m vision corrected 
to 20120 vision shall then don the helmet with goggles. The 
test subject shall place the goggles in the "as worn" position to 
test for optical distortion. In a room illuminated to 100 to 150 
foot-candles, the test subject shall read a standard eye chart at a 
distance of 6.1 m (20ft), with each eye and through the center 
viewing area of each lens, to detennine optical clarity. The 
inability of the test subject to read d1e eye chart to a visual 
acuity level of 201 100 with each eye shall constitute failure of 
the sample. 

8.4.16.12 Testing shall be performed as specified in 8 .4.2 
through 8.4.8. Thermal shrinkage shall not be measured. 

8.4.16.13 For goggles, observations of ignition, melting, drip­
ping, or separation shall be recorded and reported for each 
specimen. 

8.4.17 Specific Testing Requirements for Chain Saw Protec­
tors. 

8.4.17.1 Each material and hardware item used in the 
consu·uction of chain saw protectors sha ll be tested. 

8.4.17.2 Conditioning shall be performed as specified in 8.1.1. 

8.4.17.3 The test oven sha ll be heated and the test thermocou­
ple stabilized at 232°C, +6°1-0oC (450°F, +1001-00F) for a 
minimum of30 minutes. 

8.4.17 .4 Immediately after the oven exposure at 232°C, 
+6°/-0°C (450°F, +10°I- 0°F) for 5 minutes, +151-0 seconds, 
specimens shall be removed and examined for evidence of igni­
tion, melting, dripping, or separation. 

8.4.17.5 Within 5 minutes of removing specimens from the 
oven, all hardware shall be tested for functionality. 

8.4.17.6 The functionality of hardware shal l be reported as 
pass or fail. Fa ilure of any one hardware item shall constitute 
failure for the entire sample. 

8.4.17.7 Testing shall be performed as specified in 8.4.2 
through 8.4.8. Thermal shrinkage shall not be measured. 

2022 Edition 



197748 PROTECTIVE CLOTHJNG AND EQUIPMENT FOR WI LDLAN D Fl REFIGHTING AND URBAN INTERFACE FLRE FI GHTING 

8.5 Total Heat Loss Test. 

8.5.1 Application. 

8.5.1.1 This test method shall apply to protective garment 
composites and reinforcement composites but shall not apply 
to cold weather outerwear composites. 

8.5.1.2 Modifications to this test method for testing reinforce­
ment composites shall be as specified in 8.5.8. 

8.5.2 Samples. 

8.5.2.1 Samples shall consist of all the layers of the protective 
garment composite, with the exception of winter liner, 
arranged in the order and orientation they are worn. 

8.5.2.2 Samples shall be conditioned for five laundering cycles 
as specified in 8.1.2, then conditioned at a temperature of 25°C 
± 7°C (77°F ± 12.6°F) and a relative humidity of 65 percent 
± 5 percent for at least 4 hours. 

8.5.3 Specimens. 

8.5.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.5.3.2 Testing shall be conducted on a minimum of three 
specimens. 

8.5.4 Apparatus. 

8.5.4.1 The test apparatus shall be as specified in ASTM 
F1868, Standard Test Method for Thermal andEvapomtive Resistance 
of Clothing MateriaLs Using a Sweating Hot Plate. 

8.5.5 Procedure. 

8.5.5.1 Testing shall be conducted in accordance with ASTM 
F1868, Standard Test Method for Thermal and Evapomtive Resistance 
of Clnthing MateriaLs Using a Sweating Hot Plate, using Part C. 

8.5.6 Report. 

8.5.6.1 The average intrinsic thermal resistance (R-_1) of the 
sample shall be calculated, recorded, and reported. 

8.5.6.2 The average apparent intrinsic evaporative resistance 
(AR1) of the sample shall be calculated, recorded, and repor­
ted. 

8.5.6.3 The average total heat loss ( Q,) of the sample shall be 
calculated, recorded, and reported. 

8.5.7 Interpretation. 

8.5.7.1 Pass or fail determination shall be based on the aver­
age reported total heat loss measurement of all specimens 
tested. 

8.5.8 Specific Testing Requirements for Reinforcement 
Composites. 

8.5.8.1 Determination of the total surface area of reinforce­
ment shall not include the waist band, fly, pants cuff, front waist 
pockets, belt loops, collar, front placket, sleeve cuff, seams, 
hook and loop, and hems. 

8.5.8.2 Determination of the total surface area shal l include 
reinforcement layers and add-ons such as visibility markings, 
padding, extra pockets, names, ot·ganization identification, and 
heraldry. 
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8.6 Tear Resistance Test. 

8.6.1 Application. 

8.6.1.1 This test shall apply to protective garmen t and face/ 
neck shroud materials. If the protective garment or face/ neck 
shroud is constructed of seve t-al separable layet·s, then all layers, 
including any supplemental liners, shall be individually tested. 

8.6.2 Samples. 

8.6.2.1 Samples for condition ing shall be at least 1 m (1 yd) 
square of material . 

8.6.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.6.3 Specimens. 

8.6.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.6.3.2 Testing shal l be conducted on a minimum of five speci­
mens in each of the warp, machine, or course directions and 
the filling, cross-machine, or wale d irections . 

8.6.3.3 Whet·e the material is non-anisotropic, the testing shall 
be conducted on 10 specimens. 

8.6.4 Procedure. 

8.6.4.1 Specimens shall be tested in accordance with ASTM 
D1424, Standani Test Method for Tearing Strength of Fab1ics by 
Falling-Pendulum (Elmendorf1ype) Appamtus. 

8.6.5 Report. 

8.6.5.1 The tear resistance of each specimen shall be recorded 
and reported to the nearest 0.45 N (0.1 lbf) of force. 

8.6.5.2 The average tear resistance for each dit·ection shall be 
calculated, recorded, and reported. 

8.6.6 Interpretation. 

8.6.6.1 Pass or fail performance shall be based on the average 
tear resistance in each direction. 

8.6.6.2 Failure in any one d irection shall constinHe fai lure for 
the material. 

8. 7 Cleaning Shrinkage Resistance Test. 

8. 7.1 Application. 

8. 7.1.1 This test method shal l apply to protective garment and 
protective face / neck shroud textiles. 

8. 7.1.2 Modifications to this test method for testing woven 
textile materials shall be as specified in 8.7.7. 

8. 7.1.3 Modifications to this test method for testing knit and 
stretch woven materials shal l be as specified in 8.7.8. 

8. 7.2 Samples. 

8. 7.2.1 Samples for conditioning shall be as specified in 8.7.7 
for woven textile materials and in 8.7.8 for knit and stretch 
woven textile materials. 

8.7.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.7.2.3 Each material and each separable layer of composite 
material shall be tested separately. 
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8.7.3 Specimens. 

8.7.3.1 Specimens shall be as specified in 8.7.7 for woven 
textile materials and in 8.7.8 for knit and stretch woven textile 
materials. 

8.7.3.2 Testing shall be conducted on three specimens. 

8.7.4 Procedure. 

8.7.4.1 Specimens shall be tested using five cycles of Machine 
Cycle I, Wash Tempet·ature IV, and Drying Procedure Aiii of 
AATCC TM 135, Dimensional Changes of Fabrics After Home Laun­
dering. 

8.7.4.2 A 1.8 kg, ±0.1 kg (4.0 lb, ±0.2 lb) load shall be used. A 
laundry bag shall not be used. 

8.7.4.3 Specimen marking and measurements shall be 
condu cted in accordance with the procedure specified in 
AATCC TM 135, Dimensional Changes of Fallrics After Home Laun­
dering. 

8.7.4.4 Knit fabdc specimens shall be pulled to original 
dimensions and sha ll be allowed to relax for 1 minute prior to 
measurement. 

8. 7.5 Report. 

8.7.5.1 The percent change in the width and length dimen­
sions of each specimen shall be calculated, recorded, and 
reported. 

8.7.5.2 Results shall be recorded and reported as the average 
of all th ree specimens in each dimension. 

8. 7.6 Interpretation. 

8.7.6.1 The average percent change in both dimensions shall 
be used to determine pass or fail performance. 

8.7.6.2 Fa ilure of e ither dimension shall constitute failure for 
the entire sample. 

8. 7. 7 Specific Requiremenls for Testing Woven Textile Materi­
als. 

8.7.7.1 Each specimen shall be 380 mm, ±13 mm (15 in ., 
±~in . ) square and shall be cut from the fabric to be utilized in 
the construction of the item. 

8.7.7.2 Samples for conditioning shall be at least 1 m (1 yd) 
squat·e of each material. 

8.7.7.3 Testing shall be performed as specified in 8.7.2 
through 8.7.6. 

8.7.8 Specific Requiremenls for Testing Knit and Stretch 
Woven Textile Materials. 

8.7.8.1 Other than for wristlets, the dimensions of each speci­
men sha ll be 380 mm, ±13 mm (15 in.,±~ in. ) square and shall 
be cut fi·om the fabric to be utilized in the construction of the 
item. 

8.7.8.2 The dimensions of wristlet specimens sha ll be 115 mm, 
±13 mm (4~ in., ±\0 in .) square and shall be cut fmm the wrist­
let fabric to be utilized in the construction of the clothing item. 

8.7.8.3 Samples for conditioning shall include material that is 
at leas t 50 mm (2 in.) larger in each of the rwo required speci­
men dimensions. 

8.7.8.4 Testing shall be performed as specified in 8.7.2 
through 8.7.6. 

8.8 Seam Breaking Strength Test. 

8.8.1 Application. 

8.8.1.1 T his test shall apply to seams used m protective 
garments and protective face/ neck shrouds . 

8.8.2 Samples. 

8.8.2.1 Samples for conditioning shall be full clothing items 
or 305 mm (12 in. ) or greater lengths of seam with at least 
150 mm (6 in. ) of material on either side of th e seam center­
line. 

8.8.2.2 Samples shall be condition ed as specified in 8.1.1. 

8.8.3 Specimens. 

8.8.3.1 Specimens for testing sha ll be seams representative of 
the garment for each seam type . 

8.8.3.2 Testing shall be conducted on am ini mum of five speci­
mens. 

8.8.3.3 T he seam specimens sha ll be straight seams. Seam 
specimens shall be permitted to be cut from the finished 
gat·ment or shall be permitted to be pt·epared by j oining two 
pieces of the garment fabric using the sam e thread, seam type, 
and stitch type as listed in the finished garment. 

8.8.4 Procedure. 

8.8.4.1 All woven seam assemblies shall be tested in accord­
ance with ASTM D1683/D1683M, Standard Test Method f01· Fail­
um in Sewn Seams of Woven Falnics. The test machine shall be 
operated at a rate of305 mm/ m in (12 in./ m in) . 

8.8.4.2 All kn it seam assemblies and all stretch woven seam 
asse mblies shall be tested in accordan ce with ASTM 0 3787, 
Standm·d Test Method for Bursting Strength of Textiles - Constant­
Rate-of11·averse (CRT) Ball Bunt 1est. Specimens shall be placed 
without tension in the ring clamp of the ball burst device, 
making sure the seam is centered with the seam a llowance side 
facing away from the penetrating ball. 

8.8.4.3 Combination woven and knit or stretch woven seam 
assemblies shall b e tested in accordance with ASTM 01683/ 
Dl683M, Standard Test Method for Failure in Sewn Seams of Woven 
Falnics. The test mach ine sha ll be operated at a rate of 
305 mm/ m in (12 in./min) . 

8.8.4.4 Specimens of garment seam assemblies constructed 
from other than woven or knit textiles sha ll be prepared as 
specified in 8.8.2.1. 

8.8.5 Report. 

8.8.5.1 The seam b reaking strength f01· each seam specimen 
shall b e recorded and reported. 

8.8.5.2 The average seam breaking strengtl1 for each seam 
type shall be calculated, recorded, and re ported. 

8.8.5.3 The type of seams tested shall be recorded and repor­
ted as to whether the specimens were cut from the fin ished 
garment or prepared from fabric samples. 
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8.8.6 Interpretation. 

8.8.6.1 The average seam breaking su-ength for each seam 
type shall be used to determine pass or fail performance. 

8.9 Thread Melting Test. 

8.9.1 Application. This test method shall apply to each type of 
thread used in the construction of garments, helmets, gloves, 
footwear, face / neck shrouds, goggles, chain saw protectors, 
and load-carrying equipment. 

8.9.2 Samples. 

8.9.2.1 Samples for conditioning shall be 150 mm (6 in.) or 
greater in length. 

8.9.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.9.3 Specimens. 

8.9.3.1 Specimens for testing shall be the same as the samples 
for conditioning. 

8.9.3.2 Testing shall be conducted on three different speci­
mens of each thread type. 

8.9.4 Apparatus. The apparatus shall be as specified in ASTM 
D7138, Standard Test Method to Determine Melting Temperature of 
Synthetic Fibers. 

8.9.5 Procedure. Thread heat resistance tests sha ll be 
performed a~ specified in ASTM D7138, Standani Test Method to 
Determine Melting Temperature of Synthetic Fibe1-s. 

8.9.6 Report. The melting temperature shall be recorded and 
reported for each specimen. 

8.9.7 Interpretation. One or more thread specimens fai ling 
this test shall constitute failing performance for the thread 
type. 

8.10 Burst Strength Test. 

8.10.1 Application. This test shall apply to knit materials used 
in protective garments and face/ neck shrouds. 

8.10.2 Samples. 

8.10.2.1 Samples for conditioning shall be 1 m (1 yd) square 
of material. 

8.10.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.10.3 Specimens. 

8.1 0.3.1 Specimens for testing shall be cut from conditioned 
samples. 

8.10.3.2 Testing shall be condu cted on 10 specimens. 

8.10.4 Procedure. Specimens shall be tested as specified in 
ASTM D3787, Standard 1est Method fm· Em-sting Strength of Textiles 
-Constant R ate-ofTmverse (CRT) Ball Bunt Test. 

8.10.5 Report. 

8.10.5.1 The burst strength of each specime n shall be recor­
ded and reported. 

8.10.5.2 The avet·age burst strength of a ll specime ns shall be 
calculated, recorded, and reported. 

8.1 0.6 Interpretation. The average burst su·ength shall be 
used to determine pass or fail performance. 
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8.11 Top Impact Resistance Test (Force) After Radiant Condi­
tioning. 

8.11.1 Application. 

8.11.1.1 This test shall apply to complete protective helmets. 

8.11.2 Samples. 

8.11.2.1 Samples for conditio ning shall be comple te helmets . 

8.11.2.2 Samples shall be conditioned as spec ified in 8.1.4 
pt·iot· to each impact. 

8.11.3 Specimens. 

8. 11.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.11.3.2 Testing shall b e conducted on five specimens of each 
different style or model of helmet. 

8.11.4 Apparatus. 

8.11.4.1 The apparatus shall be as specified in ANSI/ ISEA 
Z89.1 , Indust1ial Head Protection. 

8.11.5 Procedure. Testing shall be conducted in accordance 
with ANSI/ ISEA Z89.1, l ndtLStrial H ead Protection. 

8.11.6 Report. 

8.11.6.1 The results of each system verification sha ll be re cor­
ded and reported and sha ll be made part of the test resu lts for 
specimens being tested. 

8.11.6.2 The peak force and impact veloc ity shall be t·ecorded 
and reported for each test. 

8.11. 7 Interpretation. 

8.11. 7.1 Pass ot· fail perfot·mance shall be detennined fo t· each 
specimen. 

8.11.7.2 Disengagement of, deformation of, or damage to the 
he lmet she ll or component parts sha ll not in itself constintte a 
failure. 

8.11.7.3 One or more helmet specimens failing this test shall 
constitute failing performance. 

8.12 Helmet Physical Penetration Resistance Test After Radi­
ant Conditioning. 

8.12.1 Application. 

8.12.1.1 This test method shall apply to protective he lmets. 

8.12.2 Samples. 

8.12.2.1 Samples for conditioning shall be complete he lmets. 

8.12.2.2 Samples shall be conditioned as specified in 8.1.4 
prior to each physical penetration. 

8.12.3 Specimens. 

8.12.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.12.3.2 Testing sha ll b e conducted on five specimens of each 
different style or model of he lmet. 

8.12.4 Apparatus. The appararus shall be a~ specified in 
ANSI/ISEA Z89.1, Industrial H ead Pn;tection. 
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8.12.5 Procedure. Testing shall be conducted in accordance 
with ANSIIISEA Z89.1, Indust1ial H ead Protection. 

8.12.6 Report. 

8.12.6.1 The pass or fail result for each helmet shall be recor­
ded and reponed. 

8.12. 7 Interpretation. 

8.12.7.1 One or more helmet specimens failing this test shall 
constintte failing performance. 

8.13 Helmet Antiglare Flammability Test. 

8.13.1 Application. 

8.13. 1.1 This test method shall apply to antiglare material on 
helmets. 

8.13.2 Samples. 

8.13.2.1 Samples for conditioning shall be complete helmets. 

8.13.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.13.3 Specimens. 

8.13.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.13.3.2 Testing shal l be conducted on a minimum of three 
specimens. 

8.13.4 Apparatus. 

8.13.4.1 A standard Bunsen burner shall be used. 

8.13.4.1.1 The Bunsen burnet- shall be fueled by a bottled 
methane gas, lab gt-ade ot- better, of 3.72 x 107 Ji m\ ±1.8 x 

106 ]I m3 ( 1000 Btu l ft3, ±50 Btul ft3) . 

8.13.4.1.2 A control valve system \vith a delivery rate designed 
to furnish gas to the burner under a pressm·e of 3.5 kPa, 
+0.7 I -0 kPa (0.5 ps i, +0.11 -0.0 psi) at the burner shall be 
utilized. 

8.13.4.1.3 The barrel of the Bunsen burner shall be 13 mm, 
±3 mm (~ in., ±Ys in .) in d iameter. A flame spreader shall not 
be used. 

8.13.4.1.4 The Bw1sen burner shall be adjusted to produce a 
50 mm (2 in. ) blue flame with a 25 mm (1 in.) inner cone. 

8.13.4.2 Other apparants equipment shall include a labora­
tory test stand, fume hood, and stopwatch . 

8.13.5 Procedure. 

8.13.5.1 The specimen shall be attached to the laboratory test 
stand so that it is held in the "as worn" position. 

8.13.5.2 The stand and specimen shall be placed in a draft­
fi·ee fume hood. 

8.13.5.3 The flame of the Bunsen burner shall be applied so 
that the tip of the inner cone is at the helmet surface, ±5 mm 
(±'lti6 in. ) at any point under the peak or front of the brim, and 
13 mm, ±3 mm (~ in. , ±Ys in.) from the edge of the peak or 
brim. 

8.13.5.4 The flame shall be applied to tl1e test surface for 
5 seconds, + 1 I -0 second. 

8.13.5.5 After removal of the flame, any afterflame shall be 
measured. 

8.13.6 Report. 

8.13.6.1 Afterflame times shall be recorded and reported for 
each specimen at each flame impingement location. 

8.13.6.2 The afterflame times shall be recorded and reported 
to the nearest 0.5 second . 

8.13.7 Interpretation. 

8.13.7.1 Pass or fail performance shall be based on the longest 
measured afterflame time for each procedure. 

8.14 Flame Resistance Test for Protective Footwear. 

8.14.1 Application. This test method shall apply to protective 
footwear. 

8.14.2 Samples. 

8.14.2.1 Samples for conditioning shall be complete footwear. 

8.14.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.14.3 Specimens. 

8.14.3.1 Specimens for testing shall be the same as samples fo r 
conditioning. 

8.14.3.2 Testing shall be conducted on tl1ree specin1ens of 
complete footwear items. 

8.14.4 Apparatus. 

8.14.4.1 The test apparatus sha ll consist of a fue l pan, movable 
shutter(s), specimen holder, n-heptane, ignition source, and 
timing device. 

8.14.4.1.1 The fue l pan shall be 305 mm x 457 mm x 63.5 mm 
(12 in. x 18 in . x 2.5 in. ) . 

8.14.4.1.2 The movable shutter(s) shall be located at a height 
of255 mm (10 in. ),± 13 mm (~in. ), above the surface of the 
water and n-heptane flu id as measured before ignition. The 
shuttet-(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 \vithin 1 second. 

8.14.4.1.3 The specimen holder shall be capable of suspend­
ing the specimen over the flame in a manner such that the 
holder does not impede the flames. 

8.14.4.1.4 A stopwatch or other device shall measure the burn­
ing time to the nearest 0.1 second. 

8.14.5 Procedure. 

8.14.5.1 The test shall be conducted in a draft-free area. 

8.14.5.2 The fuel pan shall be level. 

8.14.5.3 Water shall be placed in the fuel pan to a height of 
13 mm (~in .) . 

8.14.5.4 A sufficient amount of n-heptane shall be added to 
the fuel pan such that it \vill burn freely for 1.5 to 2 minutes. 

8.14.5.5 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. 
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(2) The height of the lowest edge of the specimen shall be 
305 mm (12 in.), 0/-25 mm (0/ -1 in. ), fi·om the surface 
of the \vater and n-heptane fluid as measured before igni­
tion . 

(3) The heel-toe axis of the specimen shall be parallel with 
the 457 mm (18 in.) side of the fuel pan. 

8.14.5.6 With the shutter retracted, the n-heptane shall be 
ignited using a suitable ignition source. 

8.14.5.6.1 Where paper or other material is used to ignite the 
n-heptane, it shall not be left in the fuel pan, where it can 
disturb the flame pattern. 

8.14.5.7 The n-heptane shall burn freely for 1 minute, 
± 5 seconds. 

8.14.5.8 The shutter(s) shall be positioned above the flame. 

8.14.5.9 The specimen shall be positioned above the shut­
ter(s) over the approximate center of the flame area. 

8.14.5.10 The shutter(s) shall be retracted and specimen 
flame exposure shall commence not longer than 1 minute 
15 seconds from ignition. 

8.14.5.11 The specimen shall be exposed to the flame for 
12 seconds± 0.2 second. 

8.14.5.12 Following flame exposure, the shutter(s) shall be 
repositioned above d1e flame . 

8.14.5.13 The afterflame time shall be measured as the time, 
in seconds to the nearest 0.2 second, that the specimen contin­
ues to flame after the burner is removed from the flame, 
excluding laces. 

8.14.5.14 Following the flame exposure, the specimen shall be 
t·emoved and examined for melting, dripping, and burn­
through, excluding laces. 

8.14.6 Report. 

8.14.6.1 The afterflame time shall be recorded and reported 
for each specimen. 

8.14.6.2 The average afterflame time shall be recorded and 
t·eported. 

8.14.6.3 The afi:erflame time shall be reported to the nearest 
0.2 second. 

8.14.6.4 Observations of burn-through, melting, or dripping 
for each specimen shall be recorded and reported. 

8.14. 7 Interpretation. 

8.14.7.1 Pass or fail performance shall be based on average 
afterflame time . 

8.14.7.2 Any observed burn-through, melting, or dripping, 
excluding laces, shall constitute failure of the test sample . 

8.15 Suspension System Retention Test. 

8.15.1 Application. This test shall apply to protective helmets. 

8.15.2 Samples. 

8.15.2.1 Samples for conditioning shall be whole helmets. 

8.15.2.2 Samples shall be conditioned as specified in 8 .1.1. 
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8.15.3 Specimens. 

8.15.3.1 Specimens for testing shall be the same as samples fot· 
conditioning. 

8.15.3.2 Testing shall be conducted on three specimens of 
each diffet·ent style or model of helmet. 

8.15.4 Apparatus. 

8. 15.4.1 The suspension system retention test fixtures shall 
consist of rigid material of sufficient thickness to facilitate finn 
attachment of the inverted helmet to the tensile test machine, 
as shown in Figure 8 .15.4.1. 

8.15.4.2 The calibrated tensile test machine sha ll be capable 
of measuring d1e force applied to the retention system within 
2 percent at the specified forces. 

8.15.5 Procedure. 

8.15.5.1 Each helmet suspension strap shall be cut such that 
suffic ient length of strap remains to be gripped by the movable 
jaw of the testing machine. 

8.15.5.2 Specimens shall be positioned and secured in the 
tensile testing machine so that the helmet's reference plane is 
horizontal. 

Centerline of 
pull matches 
centerline of 
crown strap 

~r 

r-~'''"'0 J 
Centerline of pull ~ 
matches centerline • Hook - Rigid material approximately 
of crown strap----1•~1 2 mm (Y1s in.) thick design optional 

to facilitate attachment to helmet 
and attachment of force gauge 

Reference 
plane 

FIGURE 8.15.4.1 

I 
I 
ct of pull 

Clamp as 
necessary 

Suspension System Retention Test Setup. 
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8.15.5.3 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, to a 
maximum load of 23 N, +1/-0 N (5 lbf, +0.25/-0 lbf). The 
force shall be increased from 0 N to 23 N, ±5 N (0 lbf to 5 lbf, 
±0.25 lbf) at a load rate of 25 mm/rnin, ±5 nun/min (1 in., 
±~6 in./ nun). 

8.15.5.4 After appJjcation of the force is complete, the load 
shall be released and the suspension system shall be inspected 
for any separation from the helmet shell. 

8.15.5.5 Each adjusting mechanism of the helmet suspension 
system assembly shall be secured and unsecured, as applicable, 
for 20 repetitions. 

8.15.6 Report. 

8.15.6.1 The individual pass or fail results for each attachment 
point shall be recorded and reported. 

8.15.6.2 Each adjusting mechanism of the helmet suspension 
system shall be observed for proper fi.mctioning to determine 
pass or fail. 

8.15. 7 Interpretation. 

8.15.7.1 Separation of the helmet suspension from the helmet 
shall constitute failing performance. 

8.15.7.2 One or more helmet specimens failing this test shall 
constitute failing performance. 

8.16 Retroreflectivity Test. 

8.16.1 Application. 

8.16.1.1 This test method shall apply to load-carrying equip­
ment and helmet visibility marking materials. 

8.16.2 Samples. 

8.16.2.1 Samples for conditioning shall include 305 mm 
(12 in.) long sections of visibility markings that are sewn onto 
ballast material that meets the requirements of AATCC TM 
135, Dimensional Changes of Fabrics after Home Laundering. 

8.16.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.16.3 Specimens. 

8.16.3.1 Each visibility marking test specimen shall consist of a 
100 nun ( 4 in.) square composite made up of multiple strips of 
the finished visibility marking product. Where retroreflective 
and nonretroreflective surface areas are combined to form visi­
bility mat-kings, the complete finished product consisting of the 
reu-oreflective and nonretroreflective portions shall be used to 
form the composite test specimen. 

8.16.3.2 Testing shall be conducted on a minimum of three 
specimens. 

8.16.4 Procedures. 

8.16.4.1 Measurement of Coefficient of Retroreflection. 

8.16.4.1.1 The coefficient of reu-oreflection (RA) shall be 
determined in accordance with ASTM E810, Standa·rd 1est 
Method for Coefficient of Retrorejlection of Ret1m-ejlective Sheeting 
Utilizing the Coplanar Geometl)', using the following modifica­
tions: 

(1) The test distance shall be 15.2 m (50ft) . 

(2) The observation angle shall be 0.2 degree. 
(3) The enu·ance angle shall be +5.0 degt·ee. 
(4) The receiver shall be provided with an entrance aperture 

of25 mm (1 in. ), ±5 percent, in diameter, which is equiva­
lent to 0.1 degree angular aperture. 

(5) The exit aperture of the source shall be circular and 
25 mm (1 in.) , ±5 percent in diameter, which corresponds 
to 0.1 degree angular aperture. 

(6) The retroreflector reference angle shall be 90 degrees. 
(7) Datum mark shall be placed as specified by the vis ibility 

marking manufacturer. 

8.16.4.1.2 Portable and bench reu-oreflection measuring 
equipment shall be permitted to be used to determine R4 

values, provided the appropriate substitutional standard refer­
ence panels, measured in accordance with ASTM E810, Stand­
aTd Test Method fm· Coefficient of Ret1m-ejlection of Retnrmjlective 
Sheeting Utilizing the Coplana·r Geomet1)' are used. In this case, the 
methods of Procedure B in ASTM E809, Standard Practice for 
Measuring Photometric Chamcte~istics of Retrm-ejlectors, shall apply. 

8.16.4.1.3 The coefficient of retroreflection (R,1) shall be 
calculated by the following equation: 

[8.16.4.1. 3] 

R = R' 
A A,. 

whet·e: 
R1 = coefficient of I uminous intensity, measured as specified in 

8.1 6.4.1.1. 
A, = retroreflective surface area of the visibili ty marking test 

specimen's surface area. A. shall be calculated by subu-act­
ing the nonretroreflective surface area from the test speci­
men's total slllface area. 

8.16.4.2 Rainfall Test. 

8.16.4.2.1 Specimens of load-carrying equipment and helmet 
visibility markings shall be tested for retroreflectivity when wet 
as specified in Annex C of BS EN ISO 20471, H igh Visibility 
Clotlzing-1est Methods and Requi1-ements, at a rate of 109 mm/ hr 
( 4 Y,, in. / hr). 

8.16.4.2.2 The coefficie nt of reu-oreflection (R") shall be 
measured as specified in 8.16.4.1 , 2 minutes, ±15 seconds, after 
the rainfall has started. 

8.16.4.3 Convective Heat Exposure Test. 

8.16.4.3.1 Specimens of visibility markings where used on 
load-carrying equipment shall be tested for retrot·eflectivity 
after convective heat exposure as specified in 8.1.3. 

8.16.4.3.2 Specimens of visibility markings used on helmets 
shall be tested for retr01·eflectivity after a convective heat expo­
sure of 177°C, +6°/-00C (3500F, +10°/- 0°F) for 5 minutes as 
specified in 8.1.3. 

8.16.4.3.3 The coeffi cient of retrot·eflection (RA) shall be 
measured as specified in 8.16.4.1. 

8.16.5 Report. 

8.16.5.1 The coefficient of retroreflection (RA) shall be recor­
ded and reported for each specimen. 
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8.16.5.2 The average coefficient of retroreflection (R4 ) of all 
specimens shall be calculated, recorded, and reported sepa­
rately for each of the test procedures specified in 8.16.4.1 , 
8 .16.4.2, and 8.16.4.3. 

8.16.5.3 The number of fluorescent and nonfluorescent speci­
mens shall be recorded and reported separately for each of the 
test procedures in 8.16.4.2, as appli cable. 

8.16.6 Interpretation. 

8.16.6.1 For retroreflectivity, pass or fail performance shall be 
determined using the average coefficient of retroreflection 
(R4 ) reported for each group of specimens for each of the 
procedures specified in 8 .16.4.1 , 8.16.4.2, and 8.16.4.3. 

8.17 Retention System Test. 

8.17.1 Application. This test shall apply to protective helmets. 

8.17.2 Samples. 

8.17.2.1 Samples for conditioning shall be whole helmets. 

8.17.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.17.3 Specimens. 

8.17.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.17.3.2 Testing shall be conducted on three specimens of 
each different style or model of helmet. 

8.17.4 Apparatus. 

8.17.4.1 An ISO size] headform shall be used. 

8.17.4.2 A mechanical chin structure shall b e designed fo r use 
\vith a calibrated tensile test machine . The mech an ical chin 
structure shall consist of t\vo rollers 13 mm (\12 in. ) in diameter 
\vith centers that are 75 mm (3 in. ) apart. The mechanical chin 
struc ture shall conform to Figure 8.17 .4.2. 

I 

I rZ90.1 Headform I \ : ref. prt. L7791 

I _._ •• _j ----, 

I 
I 

! i : 
:--+---j 
L--~--

FIGURE 8.17.4.2 Retention System Test Setup. 
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8.17.4.3 The calibrated tensile test machine shall be capable 
of measuring the force applied to the retention system \vithin 
2 percent at the specified forces . 

8.17.5 Procedure. 

8.17.5.1 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. 

8.17.5.2 Prior to testing, the test machine shall be allowed to 
warm up until stabili ty is achieved. 

8.17.5.3 The headform and mechanical chin strucn1re sha ll be 
positioned so that the vertical su·aight line distance bet\Veen 
the bottom of the rollers and the crown of t he headform is 
200 mm, ±10 mm (8 in., ±% in. ) . The chin su·ap shall be passed 
around the rollers, and the helmet sha ll be secured to the 
headform. The chin su·ap shall be adjusted and preloaded to 
45 N, ±5 N (10 lbf, ±1lbf). The d istance bet\Veen the top of the 
helmet and the bottom of the rollers shall be measured and 
rec01·ded to the nearest0.5 mm (Y&~ in. ) . 

8.17.5.4* The force applied to the retention system shall be 
slowly increased to 225 N ± 5 N (50 lbf ± llbf). The force shall 
be increased smoothly from 45 N to 225 N (10 lbfto 50 lbf) at a 
rate between 9 N/ sec and 45 N/ sec (2 lbf/ sec and 10 lbf/ sec) . 

8. 17.5.5 The load rate shall be 25 mm/ min (1 in ./min) to a 
limit of225 N (50 lbf). 

8.17.5.6 The distan ce between the top of the he lmet and the 
bottom of the rollers shall be measured and recorded again 
after the force has been maintained at 225 N (50 lbf) for 
60 seconds, +15/-0 seconds. The difference bet\Veen d1e 
second measurement and the first sha ll be the retention system 
elongation. 

ITEM 
NO. 

1 
2 

3 
4 

5 
6 
7 

8 
9 
10 
11 
12 

13 
14 

15 
16 
17 
18 

SHT. 
PART NO NO DESCRIPTION MAT'L VEND. OR STR. SIZE 

L8539 1 Retention Test Fixt. Assy. 
2 Main Support Assy. 

2 Knur1ed Knob Assy. - -
2 Rect. Alum. Bar 6061-T6 11/2x3x14 Lg. 

2 Aect. Alum. Bar 6061 -T6 1112x3x14 Lg. 

2 Ah.Jm.Bar 6061 -T6 2 X 2 X 7 1/2 LO. 

2 Ak.Jm.Bar 6061 -T6 2x2x12.96Lg. 

2 Ak.Jm.Fiat 6061· T6 314 x41 /2x5 Lg. 

2 C.F. Steel ROO St l. 1 114 Dia. X 4 La. 

2 C .F Sleel Rod St l. 3f8 Oia. X 22 Lg. 
2 C .F. Steer Flat St l. 1 X 1 1/4 X 1 1/2 Lg. 

2 Ho llow Steer Tube StL .500 0.0 .. 384 \.D. X 1 1/2 

2 C.F. Steel Flat St l. 1/4 X 31 /4 X 3 314 LQ. 

2 C .F. Steel Flat St l. 39 X 3/4 Thk. 

2 C .F. Sleel Rod St l. 314 e X 10 112 LO. 
2 Hex Nut St l. 314 + 10 Unc . 

1 Hex Hd. Boll S11. 318 - 24 Unl. x2 112 Lo. 
1 Hex Nul S11. 318 - 24 Unl. 

Notes: 
1. Remove burrs and break sharp edges. 
2. All steel parts are to be solvent cleaned and zinc 

plated 0.0003 to 0.0010 in. thick. 
3. Headform is to be bolted in place using a No. 3 

socket head cap screws ~13 UNC x 11h Lg. 

OTY 

1 
1 

2 
1 
1 

1 
1 

1 
1 
1 
1 

2 
2 
2 
2 
2 

3 
3 
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8.17.5.7 In addition, each adjusting mechanism of the helmet 
chin strap assembly shall be secured and w1secured, as applica­
ble, for 20 repetitions. 

8.17.6 Report. 

8.17.6.1 The ,-etention system elongation shall be measured, 
recorded, and reported for each helmet specimen. 

8.17.6.2 Each mechanism shall be observed for proper func­
tioning to determine pass or fail. 

8.17. 7 Interpretation. One or more helmet specimens failing 
this test shall constitute failing performance. 

8.18 Protective Footwear Abrasion Test. 

8.18.1 This test shall apply to protective footwear sole/heel 
compounds. 

8.18.2 Samples. 

8.18.2.1 Samples for conditioning shal l be as specified in ISO 
4649, Rubbe1; vulcanized or thennoplastic - Determination of abm­
sion 1-esistance using a rotating cylindrical drum device. 

8.18.2.2 Samples shall be conditioned as specified in 8 .1.1. 

8.18.3 Specimens. 

8.18.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.18.3.2 Testing shall be conducted on a minimum of three 
sole/heel compound specimens. 

8.18.4 Procedure. Abrasion resistance test~ of the footwear 
soles and heels shall be petformed in accordance with ISO 
4649, Rubber, vulcanized or thennoplastic -Determination of abra­
sion resistance using a rotating cylindrical drum device, Method A, 
with a vertical force of 10 N over an abrasion distance of 40 m. 

8.18.5 Report. The relative volume loss of each specimen 
shall be recorded and reported. 

8.18.6 Interpretation. One or more footwear specimens fail­
ing this test shall constitute failing pet-formance. 

8.19 Goggle and Headlamp Clip Attachment Test. 

8.19.1 Application. 

8.19.1.1 T his test method shall apply to goggle and headlamp 
clips on protective helmets. 

8.19.2 Samples. 

8.19.2.1 Samples for conditioning shall be complete helmets 
with goggle and headlamp clips in place. 

8.19.2.2 Samples shall be conditioned as specified in 8 .1.1. 

8.19.3 Specimens. 

8.19.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.19.3.2 Testing shall be conducted on a minimum of three 
specimens of helmets with goggle and headlamp clips in place. 

8.19.4 Apparatus. 

8.19.4.1 The test fixture shall consist of a 1.4 kg (3 lb) weight 
attached to a 1 mm (!tj2 in. ) diameter wire loop. 

8.19.5 Procedure. 

8.19.5.1 The helmet shall be turned on edge with the clip to 
be tested facing directly down and supported on the brim 
except directly beneath the clip, as shown in Figure 8.19.5.1. 

8.19.5.2 The wire shall be looped under the clip, and, without 
allowing any vertical drop, the weight shall be suspended from 
the clip. 

8.19.5.3 After 5 seconds, +2/-0 seconds, with the weight still 
in place, the clip shall be inspected to determine if it has 
pulled away from the helmet or deformed more than 6 mm 
(Y. in.) from its original position, eitl1er of which constitutes a 
failure. 

8.19.6 Report. The individual pass or fa il results for each 
specimen and clip shall be recorded and reported. 

8.19.7 Interpretation. One or more helmet specimens failing 
tl1is test shall constitute failing performance. 

8.20 Protective Glove Flame Resistance Test. 

8.20.1 Application. This test method shall be applied to glove 
materials. 

8.20.2 Samples. 

8.20.2.1 Samples to be conditioned shall be the wristlet mate­
rial or a pouch 01- swatch as described in 8.1.6. 

8.20.2.2 Three samples shall be conditioned as specified in 
8.1.1. 

8.20.2.3 Ttu-ee additional samples shall be conditioned as 
specified in 8 .1.2, followed by conditioning as specified in 
8.1. 1. 

8.20.3 Specimens. 

8.20.3.1 Each specimen to be tested shall be a rectangle at 
least 50 mm (2 in. ) wide by 150 mm (6 in.) long. Specimens 
shall be the composite used in actual glove construction 
consisting of each single layer, with all layers arranged in 
proper order. In each test, the specimen 's normal outer surface 
shall be exposed to the flame. 

8.20.3.2 Three specimens shall be tested fo llowing the condi­
tioning specified in 8.20.2.2. 

FIGURE 8.19.5.1 Test Setup (side view of top of helmet). 

2022 Edition 



1977-56 PROTECTIVE CLOTHJNG AND EQUIPMENT FOR WI LDLAND Fl REFIGHTING AND URBAN INTERFACE FLRE FI GHTING 

8.20.3.3 Three additional specimens shall b e tested following 
the conditioning specified in 8.20.2.3. 

8.20.3.4 Where glove consu·uction or a proposed glove 
consu·uction has stitched-through seams, testing shall be 
conducted on three additional specimens containing these 
seams. The seams shall be in the direction of the 150 mm 
(6 in. ) dimension . 

8.20.4 Apparatus. 

8.20.4.1 The test apparatus shall consist of a burnet~ crucible 
tongs, support stand, utility clamp, stopwatch, butane gas, gas 
regulator valve system, and measur ing scale. 

8.20.4.1.1 The burner shall be a high-tem peramre, liquefied­
type Fisher burner. 

8.20.4.1.2 The stopwatch or other timing device shall measure 
the burning time to the nearest 0.1 second. 

8.20.4.1.3 The butane shall be commercial grade, 
99.0 percent pure or better. 

8.20.4.1.4 The gas regulator system shall consist of a conu·ol 
valve system with a d e livery rate designed to furnish gas to the 
burner under a pressure of 17.3 kPa, ±1.7 kPa (2.5 psi, 
±0.25 psi) at the reducing valve. The flame heigh t sha ll be 
adjusted at the reducing valve to produce a pressure of 0.7 kPa, 
±0.07kPa (0.1 psi, ±0.01 psi) . 

8.20.4.2 A freestanding flame height indicator sha ll be used to 
assist in adjusunent of the burner flame h eight. The indicator 
shall mark a flame height of 75 mm (3 in.) above the top of the 
burner. 

8.20.4.3 A specimen support assembly shall be used that 
consists of a frame and stee l rod of 2 mm (\-\6 in.) diameter to 
support the specimen in an L-shaped position, as shown in 
Figure 8.20.4.3. 

8.20.4.4 l11e horizontal portion of the specimen shall be not 
less than 50 mm (2 in .), and the vertical portion shall be not 
less than 150 mm (6 in. ) . The specimen shall be held at each 
end by spring clips under light tension, as shown in Figure 
8.20.4.3. 

8.20.5 Procedure. 

8.20.5.1 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. 

8.20.5.2 The burner sha ll 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 a ir supply completely and pet·manently 
off, so that the flame height is closely controlled. The 75 mm 
(3 in. ) h e ight 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. 

8.20.5.3 With the specimen mounted in the support assembly, 
the burner shall b e moved such that the middle of the fo lded 
corner contacts the flame, as shown in Figure 8.20.4.3. 

8.20.5.4 The burner flame shall be applied to the specimen 
for 12 seconds. Mter 12 seconds, the burner shall be removed. 

8.20.5.5 The afterflame time shall be measured as the time, in 
seconds, to the nearest 0.2 second, that the specime n continues 
to flame after the burner is removed ft·om the flam e. 
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FIGURE 8.20.4.3 Specimen Support Assembly. 

8.20.5.6 Each layer of the specimen shall be examined for 
melting or dripping. 

8.20.5.7 Each tested sample shall be reconditioned as speci­
fied in 8.1.1 and then weighed to the nearest 0.1 g (0 .04 oz) . 

8.20.5.8 The specimen shall then be further examined fo r 
char length. The char length shall be determined by measming 
the length of the tear through the center of the charred a rea as 
specified in 8.20.5.8.1 through 8.20.5.8.4. 

8.20.5.8.1 The specimen shall be fo lded lengthwise and 
creased, by hand, along a line through the highest peak of d1e 
charred area. 

8.20.5.8.2 A hook shall be inserted in the specimen or a hole 
that is 6 mm (\<1 in. ) in diameter or less that is punched out for 
the hook, at one side of the charred area 6 mm (~ in. ) from 
the adjacent outside edge at the point where the specimen 
contacted the steel rod, and 6 mm (\<1 in. ) in from the lower 
end. 

8.20.5.8.3 A weight of sufficient size such that the weight and 
hook toged1er shall equal the total tearing load required in 
Table 8.20.5.8.3 shall b e attached to the hook. The specific load 
for detennining char length applicable to the weigh t of the 
composite specimen shall be as listed in Table 8.20.5.8.3. 

8.20.5.8.4 A tearing force shall be applied gendy to the speci­
men by grasping the side of the material at the edge of the char 
opposite from the load and raising the specimen and weight 
clear of d1e supporting surface. The end of the tear sha ll be 
marked off on the edge, and the char length measure ment 
shall be made along the undamaged edge. 

8.20.6 Report. 

8.20.6.1 The afterflame time and char length sh a ll be re cor­
ded and reported for each specimen. 
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Table 8.20.5.8.3 Tearing Weight<; for Determining Charred 
Lengths 

Specified Weight of Material Before 
Any Fire-Retardant Treatment or 

Coating 

Total Tearing Weight for 
Determining Charred 

Length 

g/ m2 oz/ yd2 kg lb 

68-203 2-6 0.1 0.25 
>203-508 >&-15 0.2 0.5 
>508-780 >15-23 0.3 0.75 

>780 >23 0.45 l.O 

8.20.6.2 The average afterflame time and char length shall be 
calculated, recorded, and reported. 

8.20.6.3 The afterflame time shall be recorded and reported 
to the nearest 0.2 second, and the char length shall be recor­
ded and reported to the nearest 2.5 mm ( Yio in.). 

8.20.6.4 Observations of melting or dripping for each speci­
men shall be recorded and reported. 

8.20.6.5 The percent consumed shall be calculated using the 
following formula: 

where: 

W- R 
Percent consumed = --- x 100 

w 

W = original preconditioned weight 
R = conditioned weight 24 hours after testing 

[8.20.6.5] 

8.20.6.5.1 The percent consumed shall be recorded and 
reported for each specimen to the nearest 0.1 percent. The 
average percent consumed shall be calculated, recorded, and 
t-eported to the nearest 0.1 percent. 

8.20. 7 Interpretation. Pass or fail performance shall be based 
on melting or dripping, the average afterflame time, the aver­
age char length, and the average percent consumed. 

8.21 Conductive Heat Resistance Test. 

8.21.1 Application. 

8.21.1.1 This test method shall apply to protective glove mate­
rials. 

8.21.2 Samples. 

8.21.2.1 Samples for conditioning shall be in the form of a 
pouch or swatch as described in 8.1.6 . 

8.21.2.2 Three samples shall be conditioned as specified in 
8.1.1. 

8.21.2.3 Three additional samples shall be conditioned as 
specified in 8.1.2, followed by conditioning as specified in 
8.1.1. 

8.21.3 Specimens. 

8.21.3.1 Specimens fix testing shall be taken from the samples 
for conditioning. 

8.21.3.2 Specimens for testing shall be representative of the 
glove body composite construction at glove areas A-B, B-B, C-B, 

D-P, E-P, F-P, G-P, H-P, and J-P as described in 8.1.5. All varia­
tions in composite construction and the ordet- of layering of 
composite materials shall constitute a new composite and shall 
be tested separately. vVhere a composite is identical to another 
composite except for additional reinfot-cement layer(s), the 
composite with no reinforcement layers shall be representative 
of the composite with reinforcement layer(s) . Specimens shall 
not include seams except in the following cases: 

(1) Ridged or similar areas where stitching is used to create 
specific pedormance characteristics rather than for glove 
assembly 

(2) vVhere there are size constraints of a material, making it 
necessary to a llow stitching to create the sample size 
required 

8.21.3.2.1 Stitching shall be of the same type as is used in the 
actual glove construction. 

8.21.3.3 Testing shall be conducted on th ree specimens 
following the conditioning specified in 8.21 .2.2. 

8.21.3.4 Testing shall be conducted on three additional speci­
mens following the conditioning specified in 8.21.2.3. 

8.21.3.5 After conditioning, the pouch and necessary stitching 
shall be cut to form specimens for testing. 

8.21.4 Procedure. 

8.21.4.1 Specimens shall be tested in accordance with ASTM 
F1060, StandaTd Test Method fw Evaluation of Conductive and 
Onnpressive Heat Resistance (CCHR), with the following modifica­
tions: 

(1) Specimens shall be tested using an exposure temperature 
of 280°C (536°F) and the pressure applied during the test 
shall be 3 kPa (0.5 psi) . 

(2) The time in seconds to pain and to second-degree burn 
(blister) as predicted by the Stoll Human Tissue Burn 
Tolerance Criteria shall be recorded and reported. 

(3) The section of the apparatus lowering the specimen, 
sensor, and weighed system shall travel at a constant rate 
of speed. 

(4) The specimen shall be lowered parallel to the hotplate. 
(5) The recorder/ computer shall be activated automati cally 

by a mechanical or electrical contact when the specimen 
contacts the hotplate. 

(6) Specimen size shall be permitted to be larger than 
100 mm x 150 mm (4 in . x 6 in. ) to accommodate the test 
apparatus. 

8.21.5 Report. 

8.21.5.1 T he time to pain and time to second-degree burn for 
each specimen shall be recorded and reported. 

8.21.5.2 The average time to pain and time to second-degree 
burn shall be calculated, recorded, and reported. 

8.21.5.3 If the time to pain or t ime to second-degree burn is 
greater than 30 seconds, then the time to pain or time to 
second-degree burn shall be recorded and reported as 
">30 seconds" for the time to pain and ">30 seconds" for time 
to second-degree burn. 

8.21.6 Interpretation. 

8.21.6.1 Pass or fai l determinations shall be based on the aver­
age time to pain and the average time to second-degree burn 
of a ll specimens tested. 
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8.22 Thermal Protective Performance (TPP) Test. 

8.22.1 Application. This test method shall apply to protective 
glove materials. 

8.22.2 Samples. 

8.22.2.1 Samples for conditioning shall be in the fixm of a 
pouch or swatch as described in 8.1.6. 

8.22.2.2 Three samples shall be conditioned as specified in 
8.1.1. 

8.22.2.3 Three additional samples shall be conditioned as 
specified in 8.1.2, followed by conditioning as specified in 
8.1.1. 

8.22.3 Specimens. 

8.22.3.1 Specimens for testing shall be taken fi·om the samples 
fot· conditioning. Specimens shall not be stitched to hold indi­
vidual layers together during testing. 

8.22.3.2 Specimens for testing shall be representative of each 
glove body composite construction. All variations in composite 
consu·uction and the order of layering of composite materials 
shall constitute a new composite and shall be tested separately. 
'"'here 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 
reinfot·cement layet·(s) . Specimens shall not include seams 
except in the follo\'ling cases: 

( 1) Ridged or similar areas where stitching is used to create 
specific performance characteristics rather than for glove 
assembly 

(2) Where there are size consu·aints of a material, making it 
necessary to allow stitching to create the sample size 
required 

8.22.3.2.1 Stitching shall be of the same type as is used in the 
actual glove consu·uction. 

8.22.3.3 Three specimens shall be tested following the condi­
tioning specified in 8.22.2.2. 

8.22.3.4 Three additional specimens shall be tested follo\'ling 
the conditioning specified in 8.22.2.3. 

8.22.4 Apparatus. The test apparatus shall be as specified in 
ISO 17492, Clothing fm· p-rotection against heat and flame- determi­
nation of heat tmnsmission on exposure to both flame and radiant 
heat. 

8.22.5 Procedure. Thermal protective performance testing 
shall be performed in accordance with ISO 17492, Clothing fm· 
protection against heat and flame - determination of heat transmis­
sion on e:>.:posure to both flame and radiant heat, and shall be used 
\'lith the fol\0\'ling modifications: 

(1) An exposure heat flux of 84 k\"'/m2 (2.0 cal/cm2s) shall 
be used. 

(2) The contact configuration shall be med for testing of all 
material specimens. 

(3) The thermal threshold index analysis method shall be 
used with calculations made using the heat flux in calo­
ries per square centimeter per second and reported as 
the TPP rating. 

(4) T-150 quartz tubes shall be used. 
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8.22.6 Report. 

8.22.6.1 The individual test TPP rating of each specimen shall 
be recorded and reported. 

8.22.6.2 The average TPP rating shall be calculated, recorded, 
and t·eported. 

8.22.6.3 Where a TPP rating is greater than 60, the TPP rating 
shall be recorded and reported as ">60." 

8.22. 7 Inte rpretation. 

8.22.7.1 Pass or fail determinations sha ll be separate ly based 
on the average reported TPP rating of all specimens. 

8.23 Cut Resistance Test. 

8.23.1 Application. 

8.23.1.1 This test method shall apply to protective gloves and 
footweat· uppers. 

8.23.1.2 Modifications to this test method for evaluation of 
protective gloves shall be as specified in 8.23.7. 

8.23.1.3 Modifications to this test method for evaluation of 
protective footwear upper materials shall be as specified in 
8.23.8. 

8.23.2 Samples. 

8.23.2.1 Three samples shall be conditioned as specified in 
8.1.1. 

8.23.2.2 Samples fm conditioning shall be as specified m 
8.23.7 for gloves and 8.23.8 for footwear uppers. 

8.23.2.3 Samples shall be conditioned as specified in 8.1.1. 

8.23.3 Specimens. 

8.23.3.1 Testing shall be conducted on three specimens 
following the conditioning specified in 8.23.2.1. 

8.23.3.2 Specimens shall be as specified in 8.23.7 for gloves 
and in 8 .23.8 for footwear. 

8.23.3.3 Specimens shall not include seams in the test area. 

8.23.4 Procedure. 

8.23.4.1 Specimens shall be evaluated in accordance \'lith 
ASTM F1790, Standani Test Method fm· Measuring Cut Resistance of 
Materials u~ed in Protective Qothing, as modified by 8.23.7 and 
8.23.8. 

8.23.5 Report. 

8.23.5.1 The distance of blade travel sha ll be recorded and 
reported to the nearest 1 mm w~2 in.) for each sample speci­
men. 

8.23.5.2 The average distance of blade u·avel in millimeters 
(inches) shal l be calculated, recorded, and reported for all 
specimens tested. 

8.23.6 Inte rpretation. 

8.23.6.1 The average cut force shall be used to determine pass 
or fail pet·formance. 
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8.23. 7 Specific Requirements for Testing Gloves. 

8.23.7.1 Samples for conditioning shall be in the form of a 
pouch or swatch as described in 8.1.6 . 

8.23.7.2 Specimens for testing shall be taken fi·om the samples 
for conditioning. 

8.23.7.3 Specimens for testing shall be representative of each 
glove body composite consu·uction. All variations in composite 
construction and the order of layering of composite materials 
shal l constitute a new composite and shall be tested separately. 
Where a composite is identical to another composite except for 
additional t·einforcement 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 or similar areas where stitching is used to create 
specific perfot·mance characteristics rather than fot· glove 
assembly 

(2) V\There there are size consu·aints of a material, making it 
necessary to allow stitching to neate the sample size 
required 

8.23. 7.3.1 Stitching shall be of the same type as is used in the 
actual glove construction. 

8.23. 7.4 Cut resistance shall be performed under a load of 
100 g (3.5 oz) . 

8.23.8 Specific Requirements for Testing Footwear Uppers. 

8.23.8.1 Samples for conditioning shall consist of whole foot­
wear items, foonvear uppers, or representative materials. 

8.23.8.2 Samples shall be permitted to be stitched awund the 
perimeter where mtlltiple layers exist. 

8.23.8.3 Specimens shall consist of each composite of foot­
wear upper used in the actual footwear consu·uction, excluding 
the tongue and gusset, with the layers arranged in proper 
order. \'\There a composite is identical to another composite 
except for additional reinforcement layet·(s), the composite 
with no reinforcement layers shall be tested. 

8.23.8.4 Cut resistance shall be performed under a load of 
400 g (14 oz) . 

8.24 Puncture Resistance Test. 

8.24.1 Application. 

8.24.1.1 This test method shall apply to protective gloves and 
footwear uppers. 

8.24.1.2 Modifications to this test method for testing protec­
tive gloves shall be as specified in 8.24.7. 

8.24.1.3 Modifications to this test method for testing footwear 
uppers shall be as specified in 8.24.8. 

8.24.2 Samples. 

8.24.2.1 Samples for conditioning shall be as specified in 
8.24.7 for gloves and in 8.24.8 for footwear. 

8.24.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.24.3 Specimens. 

8.24.3.1 Specimens shall be as specified in 8.24.7 for gloves 
and in 8.24.8 fot· foonvear. 

8.24.3.2 Testing shall be conducted on a mmnnum of three 
specimens of at least 150 nun (6 in.) square. 

8.24.3.3 Specimens shall not include seams in the test area. 

8.24.4 Procedure. 

8.24.4.1 All specimens shall be tested in accordance with 
ASTM Fl342/ Fl342M, Standard Test Method jQr Protective Clothing 
Material Resistance to Punctw-e, Test Method A. 

8.24.5 Report. 

8.24.5.1 The puncture force in newtons (lbf) shall be recor­
ded and reported for each puncture on each specimen. 

8.24.5.2 The overall average punctme force in newtons (lbf) 
shall be recorded and reported for all specimens tested. 

8.24.6 Interpretation. The overall average puncture force fo r 
all specimens tested shall be used to determine pass or fail 
performance. 

8.24.7 Specific Requirements for Testing Gloves. 

8.24.7.1 Samples fo r conditioning shall be in the form of a 
pouch or swatch as described in 8.1.6. 

8.24.7.2 Specimens for testing shall be taken from the samples 
fot· conditioning. 

8.24.7.3 Specimens for testing shall be representative of each 
glove body composite construction. All variations in composite 
construction and d1e order of layering of composite materials 
shall constinne a new composite and shall be tested separately. 
Where a composite is identical to another composite except fo r 
additional reinforcement layer(s), the composite with no rein­
forcement layers shall be representative of d1e composite with 
reinforcement layer(s) . Specimens shall not include seams 
except in the following cases: 

(1) Ridged or similar areas where stitching is used to create 
specific performance chamcteristics t·ather th an for glove 
assembly 

(2) Where there are size consu·aints of a material, making it 
necessary to a llow stitching to create the sample size 
required 

8.24.7.3.1 Stitching shall be of the same type as is used in the 
actual glove consu·uction. 

8.24.8 Specific Requirements for Testing Footwear Uppers. 

8.24.8.1 Samples for conditioning shall consist of whole foot­
wear ite ms, foonvear uppers, or representative materials. 

8.24.8.2 Samples shall be permitted to be stitched around the 
perimeter where multiple layers exist. 

8.24.8.3 Specimens shall consist of each composite of foot­
wear upper used in d1e acmal foonvear construction, excluding 
the tongue and gusset, with the layers arranged in proper 
order. Where a composite is identical to another composite 
except for additional reinforcement layer(s), d1e composite 
with no reinforcement layers shall be tested. 

8.25 Dexteri ty Test. 

8.25.1 Application. This test sha ll apply to gloves. 
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8.25.2 Samples. 

8.25.2.1 Samples f01· conditioning shall be whole glove pairs . 
Each glove pair shall be tested as a complete set of gloves in 
new, "as distributed" condition. 

8.25.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.25.2.3 Samples shall not receive special softening treatments 
prior to tests. 

8.25.3 Specimens. 

8.25.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.25.3.2 Testing shall be conducted on a minimum of three 
specimens each for size small and size large. 

8.25.4 Apparatus. The test apparatus shall be as specified in 
ASTM F2010/F2010M, Standm·d 'lest Method for .t.valuation of 
Glove Effects on Weam· Finger Dexte1ity Using a Modified Pegboard 
'lest. 

8.25.5 Procedures. 

8.25.5.1 Testing shall be conducted in accordance with ASTM 
F2010/ F2010M, Standani Test Method for .t.valuation of Glove 
Effects on Weamr Hand Dexterity Using Modified PegjJoard 'Test. 

8.25.5.2 Test subjects shall be selected so that their hand 
dimensions are as close as possible to the midrange for hand 
length and hand circumference for size small and size large 
gloves as specified in Table 6.3.5. At least three test subj ects 
shall be selected for both size small and size large. 

8.25.6 Report. 

8.25.6.1 l11e average percent of bare-handed control shall be 
recorded and reported for each test subject. 

8.25.6.2 The average percent of bare-handed conu·ol for each 
specimen glove size shall be calculated, recorded, and repor­
ted. 

8.25. 7 Interpretation. 

8.25.7.1 The average percent of bare-handed conu·ol for size 
small specimens and size large specimens shall be used to 
determine pass or fail performance. 

8.25. 7.2 Fail me of either size shal l constitute fail me of the 
test. 

8.26 Grip Test. 

8.26.1 Application. 

8.26.1.1 This test method shall apply to protective gloves. 

8.26.1.2 This test method shall apply to each protective glove 
material and construction combination. 

8.26.2 Samples. 

8.26.2.1 Samples for conditioning shall be whole glove pairs, 
in new, "as disu·ibuted" condition. 

8.26.2.2 Sample glove pairs shall be preconditioned as speci­
fied in 8.1.1. 

8.26.2.3 Sample glove pairs shall not receive special softening 
trea trn en t. 
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8.26.3 Specimens. 

8.26.3.1 Specimens for testing shall be the same as samples fot· 
conditioning. 

8.26.3.2 Testing shall occur on a m inimum of three glove pair 
specimens each fot· size small and size large. 

8.26.3.3 Specimen glove pairs shall be tested after wet condi­
tioning as specified in 8.1. 7. 

8.26.4 Apparatus. The apparatus shall consist of a pulling 
device that is a 3.2 em (lY:, in. ) diameter fiberglass pole 
attached to an overhead calibrated force measuring device in 
such a fashion that pulls on the pole will be perpendicular to 
the ground and downward in d irection . This pole shall be used 
tmtil surface degradation occurs. The force measuring system 
shall provide a graph ical plot of force vs. time. 

8.26.5 Procedure. 

8.26.5.1 Test subject.~ shall be selected so that their hand 
dimensions are as close as possible to the midrange for hand 
length and hand circumference for size small and size la rge 
gloves as specified in Table 6.3.5. At least tlu-ee test subjects 
shall be selected for both size small and size large. 

8.26.5.2 The gloves shall be conditioned by the wetting proce­
dure specified in 8.1.7 immediately before each set of three 
pulls by the test subject as described in 8.26.5.4. 

8.26.5.3 The pulling device shall be wet conditioned before 
each individual pull by wiping with a damp rag. 

8.26.5.4 The test subject and the test subject's hand shall be 
positioned as shown in Figure 8.26.5.4(a) and F igure 
8.26.5.4(b ), and as described in 8.26.5.4.2 and 8.26.5.4.3. 

8.26.5.4.1 The test subject shal l stand facing the pole with feet 
shoulder-width apart. 

8.26.5.4.2 While wearing specimen gloves, the test subject 
shall grasp the pole with the bottom of the bottom hand at a 
height equal to th e height of the subject. 

8.26.5.4.3 The test subject's hands shall be stacked on each 
other and the thumbs shall not overlap the fingers. 

FIGURE 8.26.5.4(a) Position of Test Subject Body, Arms, 
and Hands witb Respect to Pole. (Courtesy oflntertek Testing 
Services.) 
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8.26.5.4.4 The test subject's body shall be distanced from the 
pole so that the forearms are approaching vertical and in plane 
with the pole. 

8.26.5.4.5 The test subject's elbows shall be shoulder-width 
apart, rotated neither fully in (anns parallel to the pole) nor 
fully out (anns perpendicular to the pole) . 

8.26.5.5 The test subject shall pull the pole with as much pull­
ing force as possible in a smooth, steady, 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 shall not bend the knees or 
pull down with body weight during the pull. The test subject 
shall continue to pull until the test facilitator instructs the test 
subject to end the pull at 5 seconds, + 1/-0 seconds. 

8.26.5.6 The test subject shall repeat the pull described in 
8.26.5.5 for a total of three pulls . 

8.26.6 Report. Any drop in force gt·eater than 30 percent in 
any 0.2-second interval, as measured in the force-vs.-time 
graphical plot, shall be recorded and reported . 

8.26. 7 Interpretation. 

8.26.7.1 Any drop in force greater than 30 percent in any 
0.2-second interval shall constitute fa iling performance. 

8.26.7.2 Failure during any pull shall constitute failure of the 
test. 

8.27 Corrosion Resistance Test. 

8.27.1 Application. This test method shall apply to hardware 
items on protective footwear. 

8.27.2 Samples. 

8.27.2.1 Samples for conditioning shall be all hardware items 
on protective footwear. 

8.27.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.27.3 Specimens. 

8.27.3.1 Specimens for testing sha ll be the same as samples for 
conditioning. 

FIGURE 8.26.5.4(b) Close-up of Position of Test Subject's 
Hands on Pole. (Courtesy oflntertek Testing Services.) 

8.27.3.2 Testi ng shall b e conducted on five specimens of each 
hardware type. 

8.27.4 Procedure. 

8.27.4.1 Specimens sha ll be tested in accordance with ASTM 
Bl17, Standard Pmctice fm· Operating Salt Spray (Fog) AfJparattts. 
Salt spray shall be 5 percent sali ne solution, and test exposure 
shall be for 20 hours, +30/ - 0 minutes. 

8.27.4.2 Immediately following the test exposure and prior to 
examination, specimens sha ll be rinsed under warm, running 
tap water and dried with compressed a ir. 

8.27.4.3 Specimens shall then be examined visually with the 
unaided eye to determine whether they pass or fail. 

8.27.4.4 The functionality of each specimen shall b e evalu­
ated. 

8.27.5 Report. The presence of corrosion and the functional­
ity of each specimen shall be recorded and reported. 

8.27.6 Interpretation. One or more ha t·dware specimens fail­
ing this test shall constitute failing performance for the hard­
ware type . 

8.28 Footwear Conductive Heat Resistance Test. 

8.28.1 Application. This test method sha ll apply to protective 
footwear. 

8.28.2 Samples. 

8.28.2.1 Samples for conditioning shall be whole footwear 
with removable insoles in place . 

8.28.2.2 Samples shall be conditioned a5 specified in 8.1.1. 

8.28.3 Specimens. 

8.28.3.1 Specimens for testing shall b e the same as samples fo r 
condition ing. 

8.28.3.2 Testing sha ll be conducted on a minimum of three 
specimens. 

8.28.4 Apparatus. 

8.28.4.1 The apparatus sha ll consist of an iron plate measur­
ing 25 mm x 150 mm x 460 mm (1 in. x 6 in. x 18 in. ) and an 
oven capable of heating the plate to a temperature of 5000C 
(932°F), a Type J or Type K the rmocouple, and a meter to read 
the thermocouple temperature. 

8.28.5 Procedure. 

8.28.5.1 The thermocouple sha ll b e affixed to the insole 
surface of the specimen next to the foot directly above the ba ll 
of the foot. The thermocouple sha ll b e taped to t he surface 
with the electrical tape to h old it onto the insole surface. 

8.28.5.2 The hotplate shall be heated to a temperature of 
500°C, ±10oC (932°F, ±18°F) and shall maintain this tempe ra­
ture throughout the test period. 

8.28.5.3 The specimen sha ll be filled with 4.55 kg (10 lb) of 
10 mm CYs in. ) steel balls. The weight of th e steel balls shall be 
evenly distributed inside the boot. The specimen shall be 
placed on the plate in th e upright position for 30 seconds, 
+2/ -0 seconds. 
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8.28.5.4 The thermocouple temperature shall be recorded 
30 seconds, +2/-0 seconds, aftet· the specimen is placed on the 
heated metal plate. 

8.28.6 Report. 

8.28.6.1 The temperature at 30 seconds of exposure shall be 
recorded and reported for each specimen. 

8.28.6.2 The average temperature at 30 seconds of exposure 
for all specimens shall also be calculated, recorded, and repor­
ted. 

8.28. 7 Interpretation. 

8.28.7.1 The average temperature at 30 seconds of exposure 
for all specimens shall be used to determine pass or fail 
performance. 

8.29 Eyelet and Stud Post Attachment Test. 

8.29.1 Application. 

8.29.1.1 This test method shall apply to protective footw'ear 
eyelets and sn1d posts. 

8.29.2 Samples. 

8.29.2.1 Samples for conditioning shall be whole footwear. 

8.29.2.2 The eyelets or stud post specimens shall be condi­
tioned as specified in 8.1.1. 

8.29.3 Specimens. 

8.29.3.1 Specimens shall be nvo eyelets and two stud posts 
from three separate foonvear items. 

8.29.3.2 Testing shall be conducted on two specimens. 

8.29.3.3 Specimens shall be removed from the fooavear and 
shal l be 25 mm x 50 mm (1 in. x 2 in.) . 

8.29.4 Apparatus. 

8.29.4.1 A tensile testing machine shall be used with a traverse 
rate of 50 mm/min (2 in ./min) . Clamps measuring 25 mm x 
38 mm (1 in. x 1Y2 in.) shall have gripping smfaces that are 
parallel, flat, and capable of preventing slippage of the speci­
men during the test. 

8.29.5 Procedure. 

8.29.5.1 The stud post or eyelet puller shall be inserted or 
attached to the upper position of the tensile machine. 

8.29.5.2 The traverse rate shall be set at 50 mm/min (2 in./ 
min) . 

8.29.5.3 The test eyelet or stud post shall be attached using 
the appropriate puller fixn1re. 

8.29.5.4 The eyelet stay shall be clamped, but clamping the 
metal portion of the eyelets of stud hooks in the lower clamps 
shall not be permitted. 

8.29.5.5 The distance between the clamps and the stud hooks 
or eyelets shal l be 2 mm to 3 mm (%,. in. toYs in.) . 

8.29.5.6 The test shall then be started. 

8.29.6 Report. 

8.29.6.1 The force will reach a peak, decline slightly, and then 
increase to complete failure; howevet~ the value at which the 
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force first declines shall be recorded and reported as the 
detachment su·ength, because this is the initial tailme point 
where separation of the material arow1d the eyelet or the stud 
post occurs. 

8.29.6.2 Each detachment strength force shall be calculated, 
recorded, and reported. 

8.29.6.3 The average detachment strength force shall be 
calculated, recorded, and reported. 

8.29.7 Interpretation. The average detachment su·ength force 
shall be evaluated to determine pass or tail performance . 

8.30 Chain Saw Protector Cut Resistance Test. 

8.30.1 Application. This test method shall apply to chain saw 
protectors. 

8.30.2 Samples. 

8.30.2.1 Samples for conditioning shall be whole chain saw 
protectors. 

8.30.2.2 Samples shall be conditioned as specified in 8.1.1. 

8.30.3 Specimens. 

8.30.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.30.3.2 The number of specimens for testing shall be as 
specified in ASTM Fl414, Standard Test Method Jar Measurement 
of Cut Resistance to Chain Saw in Lower Body (Legs) Protective Cloth­
ing. 

8.30.4 Procedure. 

8.30.4.1 The chain saw protectors shall be tested in accord­
ance witl1 ASTM F1414, Standard Test Method for Measunmzent of 
Out Resistance to Chain Saw in Lower Body (Legs) Protective Qothing. 

8.30.4.1.1 The test shall be conducted at a chain speed of 
50 (CS50) 15.25 m / sec (3000 fpm) when tested at both 
45 degrees and 90 degrees to the longitudinal direction of the 
test specimen. 

8.30.5 Interpretation. Failure of any single test specimen shall 
constitute failing performance. 

8.31 Label Durability and Legibility Test I. 

8.31.1 Application. 

8.31.1.1 This test method shall apply to labels on protective 
garments, gloves, boots, and face / neck shrouds. 

8.31.1.2 Modifications to this test method for testing garment 
labels shall be as specified in 8 .31.7. 

8.31.1.3 Modifications to this test method for testing glove 
labels shall be as specified in 8.31.8. 

8.31.1.4 Modifications to this test method for testing footw'ear 
labels shall be as specified in 8.31.9. 

8.31.1.5 Modifications to this test method for testing face/ 
neck shroud labels shall be as specified in 8.31.1 0. 

8.31.2 Samples. 

8.31.2.1 Samples for conditioning shall be individual labels. 

8.31.2.2 Samples shall be conditioned as specified in 8.1.1. 
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8.31.3 Specimens. 

8.31.3.1 Specimens for testing shall be the same as samples for 
conditioning. 

8.31.3.2 Testing shall be conducted on a minimum of three 
specimens of each label type for each item. 

8.31.3.3 \\There labels have areas of "write-in" information, 
testing shall be conducted on two additional specimens that 
include those areas, with sample information written in. 

8.31.4 Procedures. 

8.31.4.1 Laundering Durability Test. 

8.31.4.1.1 Specimens shall be subjected to 10 cycles of laun­
dering and drying using Machine Cycle 1, Wash Temperature 
V, and Drying Procedure Ai of AATCC T M 135, Dimensional 
Changes of Fabrics After Home Laundering. 

8.31.4.1.2 A 1.8 kg, ±0.1 kg (4 lb, ±0.2 lb) load shall be used. A 
laundry bag shall not be used. 

8.31.4.1.3 Specimens shall be examined for legibility to the 
unaided eye by a person with 20120 vision or vision corrected 
to 20120 and at a nominal distance of 300 mm (12 in.) in a 
well-illuminated area. 

8.31.4.2 Abrasion Durability Test. 

8.31.4.2.1 Specimens shall be subjected to abrasion in accord­
ance with ASTM D4966, Standard Test Method for Abrasion Resist­
ance of Textile Fabrics (Martindale AIJrasion Tester Method), with the 
following modifications: 

(1) The standard abrasive fabric and the felt-backing fabric 
shall be soaked for 25 hours in distilled water or agitated 
in distilled water until d1ey are thoroughly wet. 

(2) The standard abrasive fabric shall be rewetted after each 
set of cycles by applying 20 ml (0.68 oz) of distilled water 
from a squeeze bottle by squirting on the center of the 
abrasive composite pad. 

(3) The specimen shall be subjected to 200 cycles, 3200 revo-
lutions, of the test apparatus. 

8.31.4.2.2 Specimens shall be examined for legibility to the 
unaided eye by a person with 20120 vision or vision corrected 
to 201 20 and at a nominal distance of 300 mm (12 in.) in a 
well-illuminated area. 

8.31.4.3 Heat Durability Test. 

8.31.4.3.1 Specimens shall be subjected to convective heat in 
accordance with the procedures specified in 8.4.4 and 8.4.5, 
with the following modifications: 

(1) The oven preheat shall be stabilized at 141 °C, +6°1-0oc 
(285°F, + 10° I -0°F). 

(2) The specimen exposure time shall begin whe n the test 
thermocouple reading recovers to 14l"C, +6°1-0oC 
(285°F, + 10° I - 0°F), and the test temperature shall 
remain at 141 °C, +6° I -0°C (285°F, + 1 oo I - 0°F) for the 
duration of the test. 

(3) After 10 minutes, ±2 minutes, the specimens shall be 
removed and subj ected to the requit·ed testing. 

8.31.4.3.2 Specimens shall be examined for legibility to the 
unaided eye by a person with 20120 vision or vision corrected 
to 201 20 and at a nominal distance of 300 mm (12 in. ) in a 
we ll-illuminated area. 

8.31.5 Report. T he legibility for each specimen shall be recor­
ded and reponed as acceptable m unacceptable . 

8.31.6 Interpretation. One or more label specimens faili ng 
this test shall constitute failing performance. 

8.31.7 Specific Requirements for Testing Garment Labels. 

8.31.7.1 For testing label legibility after laundering, specimens 
shall be individual labels attached onto a 1 m (1 yd) square of 
ballast material no closer than 50 mm (2 in. ) apan in paralle l 
strips. The ballast material shall be as specified in AATCC TM 
135, Dimensional Changes of Fabrics After Home Laundering. 

8.31.7.2 For testing label legibility aftet· abt·asion, specimens 
shall be individual labels. 

8.31.7.2.1 A minimum of four of each type of label shall be 
tested for abrasion . 

8.31.7.2.2 Two specimens shall be edge specimens. 

8.31.7.2.3 \\There labels have areas for "write-in" information, 
two additional specimens shall be tested that include those 
areas, with sample information written in. 

8.31.7.3 For testing label legibility after convective heat expo­
sure, specimens shall include individual labels attached onto a 
separate 380 mm, ±13 mm (15 in., ±!0 in.) square of material 
that meets the garment material requirements of this standat·d. 

8.31.7.4 Sample conditioning shall be the same conditioning 
as specified for the respective tests. 

8.31.7.5 Specimens shall be tested separately for legibility after 
laundering, abrasion, and heat durability tests as specified in 
8.31.4.1 , 8.31.4.2, and 8.31.4.3, respectively. 

8.31.8 Specific Requirements for Testing Glove Labels. 

8.31.8.1 For testing label legibility after lau nderi ng and 
convective heat exposure, spec imens shall be com plete gloves 
with labels attached. 

8.31.8.2 For testing label legibility after abrasion, specimens 
shall b e individual labels. 

8.31.8.2.1 A minimum of four of each type of label shall be 
tested for abrasion. 

8.31.8.2.2 Two specimens shall be edge specimens. 

8.31.8.2.3 Wl1ere labels have areas for "write-in" information, 
two additional specimens shall be tested that include d10se 
areas, with sample information written in . 

8.31.8.3 Sample conditioning shall be the same conditioning 
as specified for the respective tests. 

8.31.8.4 Specimens shall be tested separately for legibility after 
laundering, abrasion, and heat durability tests as specified in 
8.31.4.1 , 8.31.4.2, and 8.31.4.3, respectively. 

8.31.8.5 For the drying cycles of the laundering durability test 
specified in 8.31.4.1.1 , 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 dried on a forced-air, non-tumble drying mech­
anism operated at l 0°C, ± 5°C, above current room tempera­
mre for 8 hours,± 45 minutes. 
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8.31.9 Specific Requirements for Testing Footwear Labels. 

8.31.9.1 For testing label legibility after abrasion, specimens 
shall be individual labels. 

8.31.9.2 A minimum of four specimens of each type of label 
shall be tested for abrasion. 

8.31.9.3 Two specimens shall be edge specimens. 

8.31.9.4 Where labels have areas for "write-in" information, 
avo additional specimens shall be tested that include those 
areas, with sample information written in. 

8.31.9.5 For testing label legibility after convective heat expo­
sure, specimens shall be complete footwear with labels 
attached. 

8.31.9.6 Sample conditioning shall be the same conditioning 
as specified for the respective tests. 

8.31.9. 7 Specimens shall be tested separately for legibility after 
abrasion and heat durability tests as specified in 8.31.4.2 and 
8.31.4.3, respectively. 

8.31.10 Specific Requirements for Testing Face/ Neck Shroud 
Labels. 

8.31.10.1 For testing label legibili ty after laundet·ing, speci­
mens shall be complete face/ neck shrouds with labels 
attached. 

8.31.10.2 For testing label legibili ty after abrasion, specimens 
shall be individual labels. 

8.31.10.3 A minimum of four of each type of labe l shall be 
tested for ab rasion. 

8.31.10.4 Two specimens shall be edge specimens. 

8.31.10.5 V\There labels have areas for "write-in" information, 
avo additional specimens shall be tested that include those 
areas, with sample information written in. 

8.31.10.6 For testing label legibility after convective heat expo­
Slu-e, specimens shall be individual labels sewn onto a separate 
380 mm, ±13 mm (15 in., ±~ in.) square of face/ neck shroud 
material that meets the face/ neck shroud material require­
ments of this standard. 

8.31.10.7 Sample condition ing shall be the same conditioning 
as specified for the respective tests. 

8.31.10.8 Specimens shall be tested separately for legibility 
after laundering, abrasion, and heat durability tests as specified 
in 8.31.4.1 , 8.31.4.2, and 8.31.4.3, respectively. 

8.32 Label Durability and Legibility Test 2. 

8.32.1 Application. This test method shall apply to labels on 
protective helmets. 

8.32.2 Samples. 

8.32.2.1 Samples for condition ing shall be whole helmets with 
the labels attached. 

8.32.2.2 Samples shall be conditioned as specified in 8.1.1 and 
8.1.4. 

8.32.2.3 The t·adiant heat conditioning specified in 8.1.4 shall 
be applied to the outside surface of the helmet in the area of 
the label. 
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8.32.3 Specimens. 

8.32.3.1 Specimens for testing shall b e the same as samples fot· 
conditioning. 

8.32.3.2 Testing shall be conducted o n a minimum of three 
specimens of each type of label. 

8.32.3.3 Where labels have areas for "write-in" informatio n, 
testing shall be conducted on t:\'i'o additional specimens that 
include those areas, with sample information written in. 

8.32.4 Procedure. Label specimens sha ll be examined for 
legibility by a person with 20/ 20 visio n or vision corrected to 
20/20 and at a nominal distance of 300 mm (12 in. ) in a well­
illuminated area. 

8.32.5 Report. The legibil ity for each labe l specimen shall be 
recorded and reported as acceptable or unacceptable. 

8.32.6 Interpretation. One or more label specimens failing 
this test shall constinn e fai ling performance. 

8.33 Slip Resistance Test. 

8.33.1 Application. This test method shall apply to fooavear. 

8.33.2 Samples. 

8.33.2.1 Samples shall be whole footwear items in men's size 
9D, medium width. 

8.33.2.2 Samples shall be conditioned as specified in ASTM 
F2913, Standard Test Method for Measm"ing the Coefficient of Friction 
for l,valuation of Slip Petjrrrmance of Footwear and Test Surfaces/ 
Flooring Using a Whole Shoe Tester. 

8.33.3 Specimens. 

8.33.3.1 Specimens shall be the whole foot:\'i'ea r in men 's size 
9D, medium width. 

8.33.3.2 At least three specimens sha ll be tested. 

8.33.4 Procedure. Slip resistance testing shall be performed 
in accordance with AST M F2913, Standard Jest Metlwd for Meas­
ming the Coefficient of Friction foT Evaluation of Slip Pmfmmance of 
Footwem· and Test Smfaces/Flooring Using a \Vhole Shoe 1estm; in the 
following configurations (references to any other flooring 
and/ or contaminate within ASTM F2913 shall not apply): 

(1) Foot:\'i'ear shall be tested both in the forepart and heel 
positions 

(2) Fooavear shall be tested in the wet condition. 
(3) Foot:\'i'ear shall be tested on a quarry tile suti'ace 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. 

8.33.5 Report. 

8.33.5.1 The coefficient of friction of each specimen shall be 
recorded and reported. 

8.33.5.2 The average coefficient of friction of a ll specimens 
for each configuration shall b e calculated, recorded, and 
reported. 

8.33.6 Interpretation. T he average coefficient of friction for 
each configuration shall be used to determine pass/ fai l 
performance. 
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8.34 Torque Test. 

8.34.1 Application. T his test method shall apply to protective 
gloves. 

8.34.2 Samples. 

8.34.2.1 Samples fot· conditioning shall be whole gloves. 

8.34.2.2 Sample glove pairs shall be preconditioned as speci­
fied in 8.1.1. 

8.34.3 Specimens. 

8.34.3.1 A minimum of three glove specimens each for size 
small and size large shall be used for testing. 

8.34.3.2 Right-hand specimen gloves shall be used for right­
hand dominant test subjects while left-hand specimen gloves 
shall be used for left-hand dominant test subjects. 

8.34.3.3 Each specimen glove shall be tested in new, "as 
distributed" condition. 

8.34.3.4 Specimen gloves shall be tested for each material and 
consu·uction combination. 

8.34.4 Apparatus. Torque testing shall be evaluated with the 
use of a 1% in. diameter solid acrylic cylinder securely centered 
on a calib rated digital torque meter capable of measuring up to 
10.0 N-m (88.5 in. lbf). 

8.34.5 Procedure. 

8.34.5.1 Test subjects shall be selected so that their hand 
dimensions are as close as possible to the midrange for hand 
length and hand circumference for size small and size large 
gloves as specified in Table 6.3.5. At least three test subject~ 
shall be selected for both size small and size large. 

8.34.5.2 vVhile standing, each test subject shall grasp the cylin­
der so that the wrist creates a straight line with the hand. The 
elbow shall be against the side of the body, creating a right 
angle, throughout the duration of the test. 

8.34.5.3 For right-hand-dominant test subjects, the direction 
mode on the torque device shall be set to "open," or counter­
clockvtise, and set to "close," or clockwise, for left-hand­
dominant test subjects. 

8.34.5.4 Each test subject shall make five successive attempts 
to twist the cylinder in d1e appropt·iate direction exerting as 
much force as possible . The range of motion of the subject's 
wrist shall indicate the end of the twisting cycle . The average 
maximum fot-ce over the five attempts shall be the bare-handed 
control value. 

8.34.5.5 Each test subject shall test one sample glove using the 
method specified in 8.34.5.2 d1rough 8.34.5.4. Test subj ects 
shall attempt one trial with the glove. A trial shall consist of five 
successive attempts. The average maximum twisting force over 
the five attempts shall be the twisting force with the glove. The 
average twisting force shall be calculated, recorded, and repor­
ted. 

8.34.5.6 The average twisting force shall be compared with the 
bare-handed control value for each glove. 

8.34.5. 7 The percentage of bare-handed control value shall be 
calculated as follows: 

[8.34.5.7] 

(
7F x100) Percent of bare-handed control value= -!!.." _..:._ 

cv. 

where: 
TF, = average twisting force with gloves 
cv. = bare-handed conu·ol value 

8.34.5.8 The average maximum twisting force with gloves over 
the three trials for each size shall be calculated, recorded, and 
reported. 

8.34.6 Report. The percentage of bare-handed control value 
shall be recorded and reported for each specimen glove size. 

8.34. 7 Interpretation. 

8.34.7.1 The percentage of bat·e-handed control value for size 
small and size large shall be used to determine pass or fai l 
performance. 

8.34.7.2 Failure of either size shall constitute fa ilure of the 
test. 

8.35 Thread-Breaking Strength Test. 

8.35.1 Application. This test method shall apply to each type 
of duead used in the construction of garments, helmets, 
gloves, footwear, face/ neck shrouds, and goggles. 

8.35.2 Samples. 

8.35.2.1 Samples for conditioning shall be l m (1 yd) or 
greater in lengd1. 

8.35.2.2 Samples shall be conditioned as specified in 8.1.2.1. 

8.35.2.3 Additional samples shall be conditioned as specified 
in 8.1.3 followed by 8.1.1. 

8.35.3 Specimens. 

8.35.3.1 Specimens for testing shall be 254 mm (10 in .) or 
greater in length . 

8.35.3.2 Testing shall be conducted o n three specimens in 
each condition. 

8.35.3.3 The smallest size in each size range shall be permit­
ted to be representative of all sizes in the range. 

8.35.4 Apparatus. The apparatus shall be as specified in 
AST M D2256/ D2256M, Standm·d Test Method for Tensile ProfJm·ties 
of Yams by the Single-Stmnd Method. 

8.35.5 Procedure. 

8.35.5.1 Breaking strength test~ shall be performed in accord­
ance with ASTM D2256/ D2256M, Standani Test Method for 
1/msile Prapm·ties of Yams by the Single-Strand Method, Configura­
tion A, Straight. 

8.35.6 Report. 

8.35.6.1 The breaking strength shall be recorded and repor­
ted for each specimen. 

8.35.6.2 The average breaking strength shall be recorded and 
reported for each condition for all specimens tested. 
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8.35.7 Interpretation. The average breaking strength for each 
condition shall be used to determine pass or fail performance. 

8.36 Cone Flammability Test-Material Composites. 

8.36.1 Application. This test shall apply to both woven and 
non-woven matet·ials in the intended configuration of the shel­
ter design. 

8.36.2 Sample Preparation. Samples for conditioning shall be 
at least 1 m (1 yd) squat·e of material. All specimens to be 
tested shall be conditioned as specified in 8.1.1. 

8.36.3 Specimens. Specimens shall be 150 mm (6 in.) in 
diameter. Multilayer material systems, separable or not, shall be 
tested in the intended composite consn·uction. A minimwn of 
five specimens shall be tested. 

8.36.4 Procedure. Specimens shall be tested using the burner 
assembly specified in CAN/CGSB-4.2 No. 27.10, Flame Resist­
ance - Vertically Oriented Textile Fafnic ar Fab1ic Assembly ]est. 
Samples shall be cut and formed into a right circular cone. The 
overlap of material must be fastened using metal staples so as 
to produce a seal capable of retaining gases evolved as the 
specimen is heated. The sample shall be installed in a restraint 
device so that the seam formed is opposite the point of applica­
tion of the burner flame. The location of the burner shall be 
such that the tip of the flame contacts the sample at a point 
30 mm ± 5 mm (1.18 in.± 0.2 in.) below the peak of the cone 
formed with the sample. The flame shall be applied to the 
specimen for a period of 30 seconds. 

8.36.5 Report. The report shall include observations about 
the behavior of the material during the exposure. This shall 
include the presence of smoke, gases, open flame within the 
cone sample, as well as a description of the condition of the 
sample, both inside and outside, at the end of the exposure 
pedod. 

8.37 Convective/ Radiant Heat Protection Test-Material 
Composites. 

8.37.1 Application. This test method shall apply to fire shelter 
materials. 

8.37.2 Samples. 

8.37.2.1 Samples for conditioning shall be 111 the form of a 
composite. 

8.37.2.2 Three samples shall be conditioned as specified in 
8.1.1. 

8.37.3 Specimens. 

8.37.3.1 Specimens for testing shall be taken fi·om the samples 
fot· conditioning. Specimens shall not be stitched to hold indi­
vidual layers together during testing. 

8.37.3.2 Specimens for testing shall be representative of each 
fire she lter composite conso·uction. All variations in composite 
conso·uction and the order of layering of composite materials 
shall constitute a new composite and shall be tested separately. 
'"'here 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 
reinfot·cement layer(s). Specimens shall not include seams. 

8.37.3.3 lluee specimens shall be tested following the condi­
tioning specified in 8.2.3.2. 

2022 Edition 

8.37.4 Apparatus. The test apparants shall be as specified in 
ISO 9151, Protective clothing against heat and flame - Determina­
tion of heat transmission on exposum to flame. 

8. 37.5 Procedure. Thermal protective performance testing 
shall be performed in accordance with ISO 9151, Protective cloth­
ing against heat and jlarne - Determination of heat transmission on 
exposuTe to jlarne, and shall be used with the following modifica­
tions: 

(1) An exposure heat flux of 84 kW / m2 (2.0 cal/ cm2) shall 
be used. 

(2) The spaced configmation shall be used for testing of al l 
material specimens. 

8.37.6 Report. 

8.37.6.1 The individual test TPP rating of each specimen shall 
be recorded and reported. 

8.37.6.2 The avet·age TPP t·ating shall be calculated, recorded, 
and reported. 

8.37.6.3 v\lhere a TPP rating is greater than 60, the TPP rating 
shall be recorded and reported as ">60." 

8.37.7 Inte rpretation. Pass or fail determinations shall be 
separately based on the average reported TPP rating of all 
specimens. 

8.38 Specific Requirements for Radiant Protective Perform­
ance (RPP) Fire Shelter Test-Material Composites. 

8.38.1 Specimens shall consist of matet·ials from the portion of 
the fire she lter that is designed to cover the body. 

8.38.2 Specimens shall not include seams. 

8.38.3 Specimens shall not be stitched to hold individual 
layers together. 

8.38.4 Samples for conditioning shall include fire she! ter 
material that is a minimum of 100 mm x 200 mm, ±6 nun (4 in. 
x 8 in. , ±\1.1 in.). 

8.38.5 Testing shall be performed as described in 8.2.2 
through 8.2.7 with the following modifications: 

(1) Testing of the fire shelter material will have a radiant heat 
exposure level of84 kW/ m2 (0.5 cal/cm2

) . 

(2) A 6.35 mm (0.25 in.) spacer will be placed between the 
sensor and the back of the specimen. 

8.38.6 Report. 

8.38.6.1 The individual test RPP rating of each specimen shall 
be recorded and reported. 

8.38.6.2 The average RPP rating shall be calculated, recorded, 
and reported. 

8.38.6.3 Where an RPP rating is greater than 60, the RPP 
rating shall be recorded and reported as ">60." 

8.38.7 Interpretation. Pass or fail determinations shall be 
sepat·ately based on the average reported TPP mting of a ll 
specimens. 

8.39 Tensile Strength Test-Material Composites. 

8.39.1 Application. This test shall apply to both woven and 
nonwoven materials. 
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8.39.2 Sample Preparation. Samples for conditioning shall be 
at least 1 m (1 yd) square of material. All specimens to be 
tested shall be conditioned as specified in 8 .1.1. 

8.39.3 Specimens. Specimens shall be 100 mm x 150 mm 
(4 in. x 6 in.). Fot- multilayered shelter designs, each layer 
needs to be tested separately. For laminated shelter designs, 
each laminate layer needs to be tested separately. Additionally, 
the composite of all layers of the fire shelter shall be tested. A 
minimum of five specimens in each of the warp and fill direc­
tions shall be tested. Where the material is isotropic, then ten 
specimens shall be tested. 

8.39.4 Procedure. Specimens shall be tested as specified in 
ASTM D5034, Standm·d Test Method fo·r Breaking Stnmgth and .t.'lon­
gation ofTextileFabncs (Grab Test). 

8.39.5 Report. The tensile strength of an individual specimen 
shall be the average of the five highest peak loads registered. 
The tensile su-ength for each specimen shall be reported to the 
nearest l N (0.2 lbf) of force. The average tensile strength and 
standard deviation for warp and fill direction shall be reported. 

8.40 Tear Strength Test-Material Composites. 

8.40.1 Application. This test shall apply to both woven and 
nonwoven materials. 

8.40.2 Sample Preparation. Samples for conditioning shall be 
at least 1 m (1 yd) square of material. All specimens to be 
tested shall be conditioned as specified in 8 .1.1. 

8.40.3 Specimens. Specimens shall be 100 mm x 150 mm 
(4 in. x 6 in.). A minimum of five specimens in each of the 
warp fi ll directions shall be tested. For multilayered shelter 
designs, each layer shall be tested separately. For laminated 
shelter designs, each laminate layer shall be tested separately. 
Additionally, the composite of all layers of the fire shelter shall 
be tested. Where the material is isotropic, then ten specimens 
shall be tested. 

8.40.4 Procedure. Specimens shall be tested as specified in 
ASTM D5587, Standard 'Test Method for Tem-ing Strength of Fab1ics 
by Trapezoid Procedure. 

8.40.5 Report. The tear strength of an individual specimen 
shall be the average of the five highest peak loads registered. 
T he tear strength for each specimen shall be reported to the 
nearest 1 N (0.2 lbf) of force. The average tear strength and 
standard deviation for the warp and fill directions shall be 
reported. 

8.41 Creased Breaking Strength Test-Material Composites. 

8.41.1 Application. This test shall apply to both woven and 
non-woven materials used in fire shelters. 

8.41.2 Sample Preparation. Samples for conditioning shall be 
at least 1 m (1 yd) square of material. All specimens to be 
tested shall be conditioned as specified in 8 .1.1. 

8.41.3 Specimens. Specimens shall be 100 mm x 150 mm 
( 4 in. x 6 in.) . For multilayered shelter designs, each layer shall 
be tested separately. For laminated shelter designs, each lami­
nate layer shall be tested separately. Additionally, the composite 
of all layers of the fire shelter shall be tested. A minimum of 
five specimens in each of the warp and fill directions shall be 
tested. Where the material is isotropic, then ten specimens 
shall be tested. 

8.41.4 Procedure. Specimens shall be tested as specified in 
AST M D5034, Standard Test Method far B1·eaking St1-ength and Elon­
gation of Textile Fabrics (Grab 1est). Prior to testing, samples shall 
be folded in half, forming 100 mm x 75 mm (4 in. x 3 in. ) 
rectangles and creased. The spacing between the rollers u sed 
for creasing shall be determined using a standard th ickness 
gauge and shall be set to twice the material thickness as deter­
mined using ASTM D 1777, Standard 1est Method for 17zickness of 
Textile Materials. 

8.41.5 Report. The creased breaking su-ength of an individ­
ual specimen shall be the average of the five h ighest peak loads 
registered. The creased breaking su·ength for each specimen 
shall be reported to the nearest 1 N (0.2 lbf). The average 
o-eased breaking strength and standard deviation for the warp 
and fi ll directions shall be reported. 

8.42 Elevated Temperature Tensile Strength-Material 
Composites. 

8.42.1 Application. l11is test shall apply to both woven and 
nonwoven materials used in fire she lters. 

8.42.2 Sample Preparation. Samples fo r conditioning shall be 
at least I m (1 yd) sq uare of material . All specimens to be 
tested shall be conditioned as specified in 8.1.1. 

8.42.3 Specimens. Specimens shall be 100 mm x 150 mm 
(4 in. x 6 in.). For multilayered shelter designs, each layer shall 
be tested separately. For laminated shelter designs, each lami­
nate layer shall be tested separately. Additionally, the composite 
of all layers of the fire shelter shall be tested. A minimum of 
five specimens in each of the warp and fill directions shall be 
tested. Where the material is isotropic, then ten specimens 
shall be tested. 

8.42.4 Apparatus. l11e standard tensile strength test fixture 
shall be modified to elevate the cenu-al 75 nun (3 in .) of the 
specimen under test to a uniform temperature of 260°C 
(500°F). The test fixture shall consist of an aluminum enclo­
sure, heated air source, and temperature controller. The 
heated air source used shall have sufficient capacity to raise the 
specimen temperature to 260°C (500°F) within two minutes. 

8.42.5 Procedure. Specimens sha ll be tested as specified in 
ASTM D5034, Standw·d 1est Method fm· Breaking Stnmgth and Elon­
gation of Textile Fabrics (Grab Test). Prior to load application, the 
specimen shall be allowed to come to thermal equilibt-ium at 
260°C (500°F) within approximately two minutes. 

8.42.6 Report. The tensile su-ength of an individual specimen 
shall be the average of the fi ve highest peak loads registered. 
The tensile strength for each specimen shall be reported to the 
nearest 1 N (0.2 lbf) of force. The average tensile strength and 
standard deviation for the warp and fill dit-ections shall be 
reported. 

8.43 Puncture Resistance Test-Material Composites. 

8.43.1 Application. This test sha ll apply to both woven and 
nonwoven materials used in fire shelters. 

8.43.2 Sample Preparation. Samples for conditioning shall be 
at least 1 m (1 yd) square of material. All specimens to be 
tested shall be conditioned as specifi ed in 8.1.1. 

8.43.3 Specimens. Specimens shall be 100 mm (4 in.) in 
diameter. For multilayered she lter designs, each layer sha ll be 
tested separately. For laminated shelter designs, each laminate 
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layer shall be tested separately. Additionally, the composite of 
all layers of the fire she lter shall be tested. A minimum of five 
specimens shall be tested. 

8.43.4 Apparatus. The testing machine shall be as described 
in ASTM D3786M, Standard Test Method fo1· Bursting Strength of 
1extile Fabrics-Diaphmgm Bursting Strength Testli1· Method, except 
that a ball burst apparatus shall replace the clamp assembly. 
The polished steel ball specified in Method 5120 shall be 
replaced with the modified blunt end probe. The blunt end 
probe shall have a diameter of 9.5 mm (0.375 in.) and shall be 
chamfet·ed at 45° to remove the shar·p comer. 

8.43.5 Procedure. Specimens shall be tested as specified in 
ASTM D3786M, Standcvrd 1est Method for Bursting Strength of 
1extile Fabrics-Diaphmgm Bunting Stnmgth Tester Method. 

8.43.6 Report. The puncture resistance of an individual speci­
men shall be the average of the five highest peak loads regis­
tet·ed. The burst strength for each specimen shall be reported 
to the nearest 1 N (0 .2 lbf) of force. The average puncture 
strength and standard deviation shall be reported. 

8.44 Mullen Burst Strength-Material Composites. 

8.44.1 Application. This test shall apply to both woven and 
nonwoven materials used in fire shelters. 

8.44.2 Sample Preparation. Samples for conditioning shall be 
at lea~t 1 m (1 yd) square of material. All specimens to be 
tested shall be conditioned as specified in 8.1.1. 

8.44.3 Specimens. Specimens shall be 65 mm (2 .5 in.) in 
diameter. For multilayered shelter designs, each layer shall be 
tested separately. For laminated shelter designs, each laminate 
layer shall be tested separately. Additionally, the composite of 
all layers of the fire she lter shall be tested. A minimum of five 
specimens shall be tested. 

8.44.4 Apparatus. A motor drive Model A Mullen Burst Tester 
shal l be used . The burst tester shall be driven by a motor speed 
of 1750 rpm and use a Model 305-B Mullen Tester Diaphragm 
supplied by Mullen Testers. Matet·ial with a foil laminate shall 
be tested with the foil against the diaphragm. 

8.44.5 Procedure. The burst test shall be performed as speci­
fied in ASTM D3786M, Standm·d 1est Method fm· Bunting StTength 
of 1extile Fabrics-Diaphragm Bunting Strength Jester Method. 

8.44.6 Report. An average of three tests across the material 
width shal l be reported. The burst strength for each specimen 
shall be reported to the nearest 1 N (0.2 lbf) of force. The 
lowest value of three tests across the material width and stand­
ard deviation shall be reported. 

8.45 Durability-Full-Sized Fire Shelter. 

8.45.1 Application. This test shall apply to full-sized fire shel­
tet·s. 

8.45.2 Sample Preparation. Samples shall be left intact within 
the protective containment bag, if any. 

8.45.3 Specimens. A minimum of three shelters shall be 
tested. 

8.45.4 Apparatus. The apparatus used to evaluate the durabil­
ity shall be capable of repeated compressive loading of a full­
sized fire shelter to a maximum load of 1115 N (250 lbf) and 
shall be capable of recording the number of complete cycles. A 
set of plattens shall be firmly affixed to the testing machine and 
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shall apply a uniform load over the surface of the shelter under 
test. The testing machine used shall be capable of load control 
and shall have the capability of both maximum and minimum 
compressive limits. Loads shall be measured with an accuracy 
oflO N (2.25 lbf) . 

8.45.5 Procedure. The shelter under test shall be placed 
between the testing mach ine plattens and the load li mits set to 
a minimum compression of 100 N (22 .48 lbf) and a maximum 
compression of 1115 N (250.66 lbf). Cross head speed shall be 
set to a minimum of 2540 mm/ m (100 in./m) . The test shall 
be complete after the she lter has been subjected to 4000 
compressive cycles. After reaching the 4000 cycle, the material 
layers making up the shelter, if any, shall be separated and 
viewed in fi·ont of a light source to accentuate any h oles or 
tears. 

8.45.6 Report. The report sha ll include a description of the 
sheltet· before and after testing. The condition of the shelter 
after 4000 cycles shall be reported . The description shall 
include, but not be limited to, the condition of seams and 
folds, fraying, fiber and thread breakage, cracking ot· separa­
tion of bonded layers, or any other condition that reduces the 
ability of the shelter to provide a barrier to heat and gases. 

8.46 Seam Strength Test-Full-Sized Fire Shelter. 

8.46.1 Application. This test shall apply to both woven and 
nonwoven materials used in fire shelters. 

8.46.2 Sample P reparation. Samples for conditioning shall be 
at least 1 m (1 yd) square of material . All specimens to be 
tested shall be conditioned as specified in 8.1.1. 

8.46.3* Specimens. Specimens shall be 100 mm x 150 mm 
( 4 in. x 6 in.). All major seams that connect material layers 
together shall be tested, including any attachments that are 
used in the consu·uction of the shelter. A minimum of five 
specimens for each m~or seam shall be tested . \\There the 
material is isotropic, ten specimens shall be tested. 

8.46.4 Procedure. Specimens sha ll be tested as specified tn 

CAN/CGSB-4.2, No.32.2-M89, Breaking St1·ength of Seams in 
Woven Fabric. 

8.46.5 Report. The breaking su·ength of an individual speci­
men shall be the average of the five highest peak loads regis­
tered. The breaking strength for each specimen shall be 
reported to the nearest 1 N (0.2 lbf) of force. The average 
breaking su·ength and standard deviation for each major seam 
and attachment shall be reported. 

8.4 7 Elevated Temperature Seam Strength Test. 

8.47.1 Application. 

8.47.2 Sample Preparation. Samples for testing shall include 
b oth woven and nonwoven matet·ials used in fire shelters. 
Samples for conditioning shall be at least 1 m (1 yd) square of 
material. All specimens to be tested shall be conditioned as 
specified in 8.1 .1. 

8.47.3* Specimens. Specimens shall be 100 mm x 200 mm 
(4 in. x 8 in. ). All maj or seams that connect material layers 
together shall be tested, including any attachments that are 
used in the consu·u ction of the shelter. A minimum of five 
specimens for each major seam shall be tested . \\There the 
material is isotropic, then ten specimens shall be tested. 
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8.47.4 Apparatus. The standard tensile strength test fixture 
shall be modified to elevate the cenu·al 75 mm (3 in.) of the 
specimen under test to a uniform temperature of 260°C 
(500°F). The test fixntre shall consist of an aluminum enclo­
sw·e, heated air source, and temperanu·e controller. The 
heated air source used shall have sufficient capacity to raise the 
specimen temperature to 260°C (5000F) within two minutes. 

8.47.5 Procedure. Specimens shall be tested as specified in 
CAN/ CGSB-4.2, No. 32.2-M89, Breaking Strength of Seams in 
Woven Fab1ics. Prior to load application, the specimen shall be 
allowed to come to thermal equilibt·ium at 260°C (500°F) 
within approximately two minutes. 

8.47.6 Report. The breaking strength of an individual speci­
men shall be the average of the Hve highest peak loads regis­
tered. The breaking strength for each specimen shall be 
reported to the nearest l N (0.2 lbf) of force. The average 
breaking strength and standard deviation for each major seam 
and attachment shall be reported. 

8.48 Convective/Radiant Exposure--Full-Scale Shelter. 

8.48.1 Application. This test shall apply to full-sized prototype 
fire she! ters. 

8.48.2 Sample Preparation. Samples for conditioning shall be 
t·emoved from any packing material pt·ior to conditioning. All 
specimens to be tested shall be conditioned as specified in 
8.1.1. 

8.48.3 Specimens. A minimum of three shelters shall be 
tested. 

8.48.4 Apparatus. The apparatus used to test full-sized shel­
ters shall be capable of producing flame contact over 
70 percent of the shelter surface for at least 30 seconds. The 
apparatus shall use propane as a fuel and shall have appropri­
ate safety features to prevent the accidental release of fuel. 
Bw·ners shall be capable of generating a diffusion flame and 
shall be arranged to provide a uniform exposure over the 
surface of the shelter undet· test. Equipment suitable for the 
measurement of the following parameters shall be installed 
within the shelter under test and recorded during the exposure 
and for I minute following the exposure: 

(1) A minimum of 5 burners capable of producing 527.18 
MJ/ hr (500,000 Btu/ hr) each shall be used and will 
produce an air-diffused flame yellow I orange in color. 
Total and radiant heat flux exterior shall be measured at 
the head of the shelter at a height of 380 mm (15 in.) 
from the floor with a measured average heat flux of 
84 kW/ m 2 over the duration of the exposure. 

(2) The sheltet· to be tested shall be installed on a suitable 
internal frame capable of maintaining the shape during 
the exposure. Completed testing of M2002 Fire Shelter 
testing after 25 seconds shall show a minimum of one half 
of the aluminum outer she ll layer removed [see FigunJ 
8.48.4(a)]. 

(3) Temperantres shall be measured at a location no more 
than 150 mm (6 in. ) from the intended head end of the 
shelter at a height of 50 mm (2 in.) and 255 mm (10 in.) 
using a bare bead thermocouple with a wit·e size of 
0 .127 mm (0.005 in.) at a minimum ofl sample/second. 

(4) Total heat flux measurement~ shall be taken at three 
equally spaced locations along the center inside the she l­
ter, 50 mm (2 in.) from the floor. A "dome" with a hole 

on top shall be placed around the shelter [see Fzgure 
8. 48.4(b )]. 

(5) If necessary, a heavyweight chain shall be used to secure 
the outer edges of the shelter to prevent flames fi·om 
entering the bottom edge of the shelter [see Figtn-e 
8. 48.4( c)]. 

FIGURE 8.48.4(a) Postexposure-Aluminum Outer Shell 
Layer Removed. 

FIGURE 8.48.4(b) Dome Surrounding Shelter. 

FIGURE 8.48.4(c) Heavyweight Chain Securing Shelter. 
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8.48.5 Procedure. The shelter to be tested shall be weighed 
and the starting mass recorded to the nearest 1 g (0.002 lb) . 
The shelter shall be installed on a suitable internal frame capa­
ble of maintaining the shape during the exposure and tested as 
foUO\vs: 

(1) The shelter shall be exposed to flame for a minimum of 
25 seconds or until the tempet·ature at breathing level 
[50 mm (2 in .) above the floor] reaches 150°C (302°F). 

(2) Visual observations from inside sh a ll be recorded with a 
video camera in a protected enclosw·e. 

(3) The composition of the atmosphere within the shelter 
shall be measured using a real-time analyzer suitable for 
the measw·ement of oxygen, carbon dioxide, carbon 
monoxide, and hydrocarbons. 

(4) Samples shal l be clrawn during the exposure at a level of 
50 mm (2 in .) above the floor at the intended head end 
of the shelter. 

(5) The equipment shal l have the following resolution: 
oxygen 0.1 percent, carbon dioxide 0.1 percent, carbon 
monoxide 10 ppm. 

(6) For one replication, the concentration of HCL and H CN 
shall be measured during the test. 

(7) After exposure and cool down, external observations of 
the condition of the shelter shall be made and recorded. 

8.48.6 Report. The following shall be recmded and reported: 

(1) Temperature at the 50 mm (2 in .) level after the end of 
exposure foC (°F)] 

(2) Temperature at the 254 mm (10 in. ) leve l after the end of 
exposure (°C (°F)] 

(3) Peak concentration of CO and C02, HCL and H CN 
(4) Minimum 0 2 level 
(5) Time of visual interior shelter degradation (sec) 

8.49 Particulate Blocking Test. 

8.49.1 Application. This test shall apply to garment particu­
late blocking layers or garment composites comprising the 
function of the particulate blocking layer. 

8.49.2 Samples. 

8.49.2.1 Samples for conditioning shall measure at least 
380 mm2 (15 in.2) and shall consist of composites constructed 
using all layers provided in the order that rept·esents the partic­
ulate blocking function of the garmen t. 

8.49.2.2 Where a seam is necessary to create the 380 mm2 

(15 in.2) composite sample, a seam shal l not be included in the 
cut-conditioned specimen. 

8.49.2.3* A reference sample shall be prepared that consists 
of a composite constructed using nvo layers of 284.81 g/m2 

± 13.56 g/ m2 (8.4 oz /yd2 ± 0.4 oz /yd2
), 100 percent meta­

aramid, 1 x 1 rib knit with a stitch count of 37 courses/ in. ± 2 
courses/in. and 21 wales/in. ± 2 wales/in. 

8.49.3 Specimens. 

8.49.3.1 The particulate-blocking-layer or garment composite 
specimens that compt·ise the particulate-blocking function shall 
be tested both before and after being nv:ice subjected to the 
following conditioning: 

(1) Specimens shall be first subjected to the procedure speci­
fied in 8.1.2 for 10 laundering cycles. 

(2) Specimens shall then be conditioned as specified in 8.1.1. 
(3) Specimens shall then be conditioned as specified in 8.1.3. 
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8.49.3.2 The particulate-blocking test specimens shall be cut 
into at least 150 mm (6 in. ) squares fi·om the preconditioned 
sample. 

8.49.3.3 One specimen sha ll be taken from the center of each 
pt·econditioned sample. 

8.49.3.4 All specimens to be tested shall be conditioned as 
specified in Section 8.1. 

8.49.3.5 Reference specimens shall be as specified in 
Section 8.1. 

8.49.3.6 A total of three particulate-blocking-layer composite 
specimens shall be tested. One reference specimen shall be 
tested. 

8.49.4 Apparatus. The test apparatus sha ll be as spec ified in 
ASTM F2299/ F2299M, Standa,-d Test Method joT Determining the 
Initial 1!.1ficiency of Materials Used in Medical Face Masks to Penetm­
tion by Particulates Using Latex Spheres, with the follO\v:ing modifi­
cations: 

(1) A needle valve shall be placed bet\Veen the filter holder 
and the air flow measw·ement. 

(2) A recirculation line shall be placed from the optical parti­
cle counter #1 and the main flow line between the needle 
valve and the filter holdet· as illusu·ated in Figure 8.49.4. 

(3) A stainless steel reinforcement screen \v:ith a mesh size of 
1 mm x 1 mm (0.04 in. x 0.04 in. ) shall b e u sed adj acent 
to the test specimen on the downsu·eam side. 

( 4) Particle detection sha ll be accomplished with the use of a 
scanning mobility particle sizer (SMPS) or an optical 
particle counter (OPC) capable of measuring 0.1 1-1 at 
100 percent cow1ting efficiency. 

8.49.5 Procedure. 

8.49.5.1 Specimens shall be tested in accordance \v:ith ASTM 
F2299/ F2299M, Standard Test Method Jm· Determining the Initial 
Efficiency of Mate·rials Used in Medical Face Masks to Penetmtion by 
Particulates Using Latex Spheres, \vith the following modifications: 

(1) A reference specimen as specified in 8.48.3 shal l be tested 
pt·ior to the commencement of a series of testing or when 
the test equipment is modified or repaired. 

(2) The normal outer surface of the particulate-blocking 
layer shall b e mounted such d1at it faces the upstream 
side as oriented in the garment. 

Filtered 
exhaust 

FIGURE 8.49.4 
line. 

Downstream 
optical 
particle 

counter #1 

Filtered 
exhaust 

Upstream 
optical 
particle 
counter 

Filtered 
exhaust 

Diagram for Placement of the Recirculated 
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(3) If the airflow is met with the specimen in place, the 
upstream and downstream aerosol cow1ts shall be recor­
ded for a minimum of 5 counts at each particle range 
using a ]-minute sampling time. 

(4) If the downstream count is less than 100, the sampling 
time shall be extended until 100 counts are obtained but 
not longer than 5 minutes. 

(5) If the airflow is not met, the needle valve shall be closed 
and the OPC exhaust shall be recirculated into d1e down­
stream side to maintain a pressure drop of 249 Pa (1 in. 
H 20 column) across the specimen. 

8.49.5.2* The latex sphere sizes used in testing shall range 
from 0.1 ~m to 1.0 ~m and shall be created using at least e ight 
diffet-ent known particle sizes from 0.1 ~m to 1.0 ~m. 

8.49.5.3 The required airflow shall be 1.7 L/ min ± 0.1 L/ min 
(104 in.3/min ± 6.1 in.3/ min) in 8.49.5.1(3) . 

8.49.5.4 The efficiency for each specimen shall be calculated 
for each sequence for conditioning using the following equa­
tion: 

[8.49.5.4] 

%Efficiency= 11 = [ 1- (downstream counts/ upstream counts )]x 100 

8.49.5.5 For each test condition, the average efficiency for 
each specimen shall be calculated. 

8.49.6 Report. 

8.49.6.1 The final measurement airflow and the pressure 
(L~P) shall be recorded and reported in L/ min (in.3/ min) and 
in Pa (in . HO column), respectively, for each specimen. 

8.49.6.2 The upstream and downstream particulate count~ 
shall be ,-ecorded and reported from 0.1 ~ to 1.0 ~· 

8.49.6.3 The average percent efficiency shall be recorded and 
reported. 

8.49. 7 Interpretation. The average percent efficiency shall be 
used to determine pass or fail performance. 

Annex A Explanatory Material 

Annex A is not a pa-ri of the n<q~tirements of this NFPA document but is 
included fvr infonnativnal purposes vnly. This annex wntains explan­
atory material, numbered to correspond with the applicable text pam­
graphs. 

A.I.I.3 The responsibility f01- developing requirements for 
respiratory protection for wildland fire fighting and urban 
interface fire fighting operations belongs to the NFPA Techni­
cal Committee on Respiratory Pmtection Equipment. 

A.l.2.1 Personal protective clothing must strike a balance 
between protection and worker comfort. Wildland fire fighters 
regularly work for periods of 12 to 16 hours, in deserts and 
high mountains, in temperatures from below freezing to above 
49°C (120°F), and in relative humidities ranging fi-om very dry 
to very humid. They can be as close as a few feet from the fire 
to a~ far as several miles away. 

Wildland fire fighters perform manual labor. Firelines are 
consu-ucted with hand tools used to cut, dig, and scrape. Porta­
ble power equipment is carried to and used on the fireline. 
Hose lines are also carried and pulled to the fire. Mechanized 
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equipment such as bulldozers and tractor plows are used where 
possible. 

The goal of this standard is to provide the fire fighter ther­
mal protection against external heat sou rces using flame­
resistant protective clothing and equipment with out inducing 
an internal heat load that is harmful or impedes performance. 
Fire fighter clothing must be flame resistant so that it does not 
conu-ibute to burns resulting primarily from radiant heat and 
limited convective heat (direct flame contact). 

Multiple garment layers can provide more protection in a 
burnover situation than single garment layet-s. However, 
Australian researchers have concluded that most of the fire 
fighters' heat load comes not from the fire but fi-om the fire 
fighters ' own physical exertion. The average metabolic heat 
load in one study was more than twice the combined heat load 
from the fire and the wead1er (Budd et a!., 1997a) . Calcula­
tions of heat exchange showed that to maintain thermal equili­
briwn, fire fighters have to evaporate an average of about 
1 liter of sweat per hour. Clothing must be light, loose, and well 
ventilated to permit such high rates of evapot-ation. Tests in a 
climatic chamber confirmed that clothing that was not light, 
loose, and well venti lated hindered evaporation, trapped meta­
bolic heat, and caused greater cardiovascular strain, discom­
fort, and fatigue (Budd et a t. , 1997b) . 

Other factors that can reduce d1e likelihood of heat stress 
include acclimatization and aerobic fimess. 

Loose-fitting garments are recommended both for ventila­
tion and for added protection from radiant h eat and direct 
flame. Investigations of wildland burnovers have shown that 
injuries may be more serious where clothing is tight against the 
body because heat conducts quickly through clothing to a 
person's skin. A layer of air underneath the clothing acts as 
insulation that has been shown to offer some protection against 
burns. 

Those working close to a fire can be affected by radiant and 
sometimes convective heat. The radiant protective perform­
ance (RPP) requirements in this standard recogn ize that the 
lower torso is more often subject to abrasion, puncture, and 
tearing forces . Therefore, the agency having jurisdiction 
should consider that a heavier fabric is needed for the lower 
torso. 

Undergarments worn under wildland fire fighting and urban 
interface fire fighting garments can increase comfort by reduc­
ing chafing. Undergarments should be made from natural 
fiber materials such as cotton, silk, or wool, or of flame-resistant 
materials, such as aramid. Synthetic fibers such as polyester, 
polypropylene, nylon, spandex, etc., should not be worn under 
wildland fire fighting and urban interface fire fighting 
garments. These synthetic materials will melt at relatively low 
temperatures. Melted material can stick to skin and lead to 
more severe injuries in the event of a. burnover. 

A. l.2.3 Protective clothing and equipment that comply with 
this standard are designed to impwve the safety of the wildland 
fire fighter and to mitigate adverse environmental el:fects to d1e 
fire fighter's body. Users are cautioned that the margin of 
protection can be reduced if unusual conditions prevail, if 
there are signs of abuse or mutilation of the equipment or any 
component thereof, or if modifications or replacements have 
been made without permission of the manufacturer. 
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A.l.3.5 See A.l.1.3 . 

A.3.2.1 Approved. The National Fire Protection Association 
does not approve, inspect, or certify any installations, proce­
dures, equipment, or materials; nor does it approve or evaluate 
testing laborat01·ies. In determining the acceptability of installa­
tions, procedures, equipment, or materials, the authority 
having jurisdiction may base acceptance on compliance with 
NFPA or other appropriate standards. In the absence of su ch 
standards, said authority may require evidence of proper instal­
lation, procedure, or use. The authority having jurisdiction 
may also refer to the listings or labeling p1·actices of an organi­
zation that is concerned with product evaluations and is thus in 
a position to d etermine compliance with appropriate standards 
for the cmTent production of listed items. 

A.3.2.2 Authority Having Jurisdiction (Alij). The phrase 
"authority having jurisdiction," or its acronym AHJ, is u sed in 
NFPA documents in a broad manner, since jw·isdictions and 
approval agencies vary, as d o their responsibilities. Where 
public safety is primary, the authority having jurisdiction may 
be a federal, state, local, 01· other regional department or indi­
vidual such as a fire chief; fire marshal; chief of a fire preve n­
tion bureau, labor department, or health department; building 
official; electrical inspector; or others having statutory author­
ity. For insuran ce pw·poses, an insurance inspection depart­
ment, rating bureau, or other insurance company 
representative may be the authority having jurisdiction. In 
many c ircumstances, the property owner or his or her designa­
ted agent assumes the role of the authority having jurisdiction ; 
at gove1·nment ins tallations, the commanding officer or depart­
me ntal official may be the authority having jurisdiction. 

A.3.2.4 Listed. The means for identifying listed equipment 
may vary for each organization concerned with p1·oduct evalua­
tion; some organizations do not recognize equipment as Listed 
unless it is also labeled. The authori ty having jurisdiction 
should utilize the system employed by the listing organization 
to identify a listed product. 

A.3.3 General Definitions. For the purposes of this standard, 
the terms defined in this section have the meanings stated 
unless modified by the mandatory requirements of this stand­
ard. Terms used in the present tense include the past and 
future tense. Terms used in the masculine gender include 
female and neuter genders, terms used in the singular include 
the plural, and terms used in the plural include the singular. 

A.3.3.25 Goggles. See ANSI/ISEA Z87 .1 , Occupational and 
Educational .t.ye and Face Protection Devices, for guidance on eye 
and face protection. 

A.3.3.26 Gusset. The gusset generally lacks some layers used 
in footwear upper consu·uction or might include different 
layers for flexibility. The gusset is not observable from the front 
if' the footwear is donned 01· laced up. 

A.3.3.46 Product Label. The product labe l is not the certifica­
tion organization's label, symbol, or identifying mark; however, 
the certification organization's label, symbol, or identifying 
mark is attached to or part of the product la bel. 

A.3.3.65.1 Major Seam. Examples of these seam a~sembly 
constructions include the following: 

( 1) Trouser-seat seams, out~eams, inseams 
(2) Shirt or j acket-side seams, sleeve seams, shoulder seams 
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(3) One-piece garment-{)eat seams, out~eams, inseams, side 
seams, shoulder seams, sleeve seams, waist seams 

A.3.3.65.2 Minor Seam. Examples of these seam assembly 
constructions include the following: 

(1) Trouser-belt loops, cuffs, pocketing 
(2) Shirt or jacket-cuffs, collar flap, hem 
(3) Winter liner 

A.3.3.72 Tex. Low numbers indicate a yarn size that is finer, 
weaker, and has more yards per pound. Tex size 70/ 80 is "two 
times" heavier and stronger than Tex size 35/ 40; and also has 
one-half the total length of yarn per pound. 

A.3.3.75 Tongue. The tongue might be made of the same 
composite as the footwear uppe1· or of a similar material 
composite as the gusset. 

A.3.3.85 Wildland Fire Fighting and Urban Interface Fire 
Fighting Protective Clothing and Equipment. Wildland fire 
fighting and urban interface fire figh ting protective clothing 
and equipment include, but are not limited to, garments, 
he lmets, goggles, face/ neck shrouds, gloves, chain saw protec­
tion, footwear, and load-carrying equipment. 

A.3.3.90 Wildland Fire Fighting and Urban Interface Fire 
Fighting Protective Garments. Wildland fire fighting and 
urban interface fire fight ing garments include, but are not limi­
ted to, j acket, shirt, trousers, cold weather outerwear, or one­
piece garment. (See also 3.3.85, Wildland Fm Fighting and Urban 
Intetface Fire Fighting Protective Clothing and Equipment. ) 

A.3.3.91 Wildland Fire Fighting and Urban Interface Fire 
Fighting Protective Goggle. See ANSI Standa1·d Z87 .1, Occupa­
tional and Educational Eye and Face Pn;tection Devices, for specific 
requirements for eye and face protection. Goggles could be a 
s tand-alone item of protective clothing o1· equipment. 

A.4.1.7 The National Fire Protection Association (NFPA) has 
occasionally received complaints that certain items of fire and 
emergency services protective clothing or p1·otective equipmen t 
might be carrying labels falsely identifying them as complying 
with an NFPA standard. 

NFPA advises those purchasing protective clothing and 
equipment to be aware that, for protective clothing and equip­
ment to meet the requirements of NFPA 1977, th ey must be 
certified by an independent thi1·d-party certification organiza­
tion. In addition, the item must carry the label , symbol, o r 
other identifying mark of that certificati on organization. 

An item that does not bear the mark of an independent 
third-party certification organization is NOT COMPLIANT 
with NFPA 1977, even if the product label states that the item is 
compliant. 

For further information about certification and product 
labeling, Chapters 4 and 5 of NFPA 1977 should be referenced. 
Also, the definitions for certification/certified, labeled, and listed in 
C hapter 3 should be reviewed. 

Third-party certification is an important means of ensuring 
the quality of fire and emergency serv ices pwtective clothing 
and equipment. NFPA recommends that to be cer tain that an 
i rem is properly certified , labeled, and listed, prospective 
purchasers require appropriate evidence of certification for the 
specific product and model from the manufacturer before 
purchasing the item. Prospective purchasers a lso should 
contact the certification organization and request copies of the 



ANNEX A 

certification organization's "list" of certified products to the 
appropriate NFPA standard. This "listing" is a requirement of 
this standard for third-party certification and is a service 
performed by the certification organization. 

All NFPA standards on fire and emergency services pt·otec­
tive clothing and equipment require that the item be certified 
by an independent third-party certification organization and, as 
with NFPA 1977 protective clothing ot· protective equipment, 
all items of fire and emergency services protective clothing and 
equipment must carry the label, symbol, or other identifYing 
mark of that certification 01·ganization. 

Any item of protective clothing or protective equipment 
covered by an NFPA standard that does not bear the mark of 
an independent third-party certification organization is NOT 
COMPLIANT with the appropriate NFPA standard, even if the 
product label states that the item is compliant. 

A.4.2.1 The certification organization should have sufficient 
breadth of interests and activities so that the loss or award of a 
specific business contract is not a determining factor in the 
financial well-being of the agency. 

A.4.2.5 The contractual provisions covering the certification 
programs should contain clauses advising the manufacturer 
that, if requit·ements change, the product should be lxought 
into compliance with the new requirements by a stated effective 
date through a compliance review program involving all 
currently listed products. Without tl1ese clauses, certifiers are 
not able to move quickly to protect their name, marks, or repu­
tation. A product safety certification program is deficient with­
out these contractual provisions and the adminisu·ative means 
to back them up. 

A.4.2.6 Investigative procedures are important elements of an 
effective and meaningful pwduct safety certification program. 
A preliminary review should be carried out on products submit­
ted to the agency before major testing is undertaken. 

A.4.2.7.1 For fi.trther information and guidance on recall 
programs, see 21 CFR 7, Subpart C. 

A.4.2.9 Such inspections should include, in most instances, 
witnessing pmduct tests. In the case of certain pmducts, the 
certification organization inspectors shou ld select samples 
from the production line and submit them to the main labora­
tory for countercheck testing. With othet· products, it might be 
desirable to purchase samples in the open market for test 
purposes. 

A.4.5.4 Subcontractors sh ould be considered to be, but not 
limited to, a person or persons, or a company, firm, corpora­
tion, parmership, or other organization having an agreement 
with or under contract with the compliant product manufac­
turer to supply or assemble the compliant product or portions 
thereof. 

A.4.6.1 ISO Guide 27, Guidelines for con-ective action to be taken by 
a certification body in the event of misuse of its ma'l'k of conformity, is a 
component of accreditation of certification organizations speci­
fied in 4.1.3 and 4.2.3 of tllis standard. Those paragraphs 
contain a mandatory reference to ISO 65, General1·equiremen/s 
for bodies operating product certification syste·ms, in which ISO Guide 
27 is referenced. 

A.4.6.2 By definition, a hazard might involve a condition that 
can be imminently dangerous to the end user. With this 
thought in mind, the investigation should be started immedi-
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ately and completed in as timely a manner as is appropriate 
considering the particulars of the hazard being investigated. 

A.4.6.11 The determination of the appropriate corrective 
action for tlle certification organization to initiate should take 
into consideration the severity of the product hazard and its 
potential consequences to tlle safety and h ealth of end users. 
The scope of testing and evaluation should consider, among 
other tllings, testing to the requirement~ of the standard to 
which tlle product was listed as compliant, the age of the prod­
uct, the type of use and conditions to which the com pliant 
product has been exposed, the care and maintenance that has 
been provided, the use of expertise on technical matters 
outside the certification organization's area of competence, 
and product hazards caused by c ircumstances not anticipated 
by tl1e requirements of the applicable standard. As a guideline 
for determining whether a safety alert or a product recall is 
more appropriate, the following product hazard characteristics 
are provided, which are based o n 42 CFR 84, Subpart E, para­
graph 84.41: 

(1) 

(2) 

(3) 

(4) 

Critical. A product hazard that judgment and experience 
indicate is likely to result in a condition immediately 
hazardous to life or healtll (IHLH) for individuals ming 
or depending on tlle compliant product. If an IHLH 
condition occurs, the user will sustain or will be likely to 
sustain an injury of a severity that could result in loss of 
life or in significant bodily injury or loss of bodily func­
tion, either immediately or at some point in tl1e future . 
Major A. A product hazard oilier than Critica l that is 
likely to result in failure to the degree that the compliant 
product does not provide any protection or reduces 
protection and is not detectable to the useT. The phrase 
1-educes pmtection means the fa ilure of speciiic protective 
design(s) or feature(s) that results in degradation of 
protection in advance of reasonable l ife expectancy to the 
point that continued use of the product is likely to cause 
physical harm to the user, or where continued clegradac 
tion could lead to IHLH conditions. 
Major B. A product hazard other than Critical or M~or A 
that is likely to result in reduced protection and is detect­
able to the user. The phrase 1-educed protection means tlle 
failure of specifi c protective design (s) or feamre(s) that 
result~ in degradation of protection in advance of reason­
able life expectancy to the point that continued use of the 
product is likely to cause physical harm to the user, or 
where continued degradation could lead to IHLH condi­
tions. 
Minor. A product hazard other than Critical, M,Yor A, o r 
Major B that is not likely to materially reduce the usability 
of the compliant pmduct for its intended purpose or a 
product hazard that is a departure from the established 
applicable standard and has litt le bearing on the effective 
use or operation of the compliant product for its inten­
ded purpose. 

Where the facts are conclusive, based on characteristics of 
the hazard cla~sified as indicated in tlle preceding list, tlle 
certification organization should consider initiating tlle fo llow­
ing corrective actions \vith the authorized and responsible 
parties: 

(1) Critical product hazard characteristics: product recall 
(2) Major A product hazard characteristics: product recall or 

safety a lert, depending on the nature of the specific prod­
uct hazard 

2022 Edition 



1977-74 PROTECTIVE CLOTHJNG AND EQUIPMENT FOR WI LDLAND Fl REFIGHTING AND URBAN INTERFACE FLRE FI GHTING 

(3) Major B product hazard characteristics: safety alert or no 
action, depending on the nature of the specific product 
hazard 

(4) Minor product hazard characteristic: no action 

A4.6.13 Rep orts, proposals, and proposed TIA~ should be 
addressed to the technical committee that is responsible for the 
applicable standard and be sent to Standards Administration , 
NFPA, 1 Batterymarch Park, Quincy, l\1A 02169-7471. 

A.5.1.1.4 See A.4.1.7. 

A.5.2.1.4 See A.4.1.7. 

A.5.3.1.4 See A.4.1.7. 

A.5.4.1.4 See A.4.1.7. 

A.5.5.1.4 See A.4.1.7. 

A.5.6.1.4 See A.4.1.7. 

A.5.7.1.4 See A.4.1.7. 

A.5.8.1.4 See A.4.1.7. 

A.5.9.1.4 See A.4.1.7. 

A.6.1.4 Front waist pockets are slanted or side-seam opening 
pockets that open to the exterior, located at or near the front 
waist of a garment. 

A.6.1.13 The authori ty having jurisdiction should conduct a 
risk assessment and determine the level of visibility required for 
wildland fire fighting and urban interface fire fighting pmtec­
tive clothing based on the anticipated use of su ch garme nts 
during these incidents. Where the AHJ anticipates visibility 
hazards, such as darkness, obscuration (smoke, fog, dust), and 
proximity to traffic, moving machinery, or heavy equipment 
operation, the AHJ should be aware of various types of visibility 
markings. In the case of personnel operating in proxirnity to 
traffic, moving machinery, or heavy equipment in operation, 
the AHJ needs to understand that special high-visibility mark­
ings are required by U.S. Federal Regulation 23 CFR 655. This 
regulation requires that the 2009 edition of the Manual on 
Uniform Traffic Control Devices (MUTCD) be followed on all 
mads open to public travel. In Section 60.03, the MUTCD 
specifies that a ll workers, including emergency responders, 
within the right-of-way who a re exposed either to traffic o r to 
wot-k vehicles and consu·uction equipment within the Tempo­
rary Traffic Control (TTC) zone shall wear high-visibility saf'ety 
apparel that mee ts the Performance C lass 2. or 3 . r~~~ireme.nts 
of the American National Standard for Htgh-Vtstbtlity Safety 
Apparel and Headwear, ANSI/ISEA 107-2004, or equivalent 
revisions. Section 60.03 includes an option specifYing that in 
lieu of ANSI/ ISEA 107 apparel, emergency and incident 
responders and law enforcement personnel within the TTC 
zone may wear high-visibility safety apparel that meets the 
perfot·mance requirements of the American National Standard 
for High-Visibility Public Safety Vests, ANSI/ISEA 207-2006, or 
equivalent revisions. An additional option within Section 60 .03 
specifies that fire fighters or o ther emergency responders work­
ing with.in the right-of~way and engaged in emergency opera­
tions that directly expose them to flame, fire, heat, and/ or 
hazardous materials may wear retroreflective turn-out gear that 
is specified and regulated by other organ.izations, such as 
NFPA. 

A.6.3.3.4.2 The measurements given in 6.3.3.4.2(1) through 
6.3.3.4.2(5) are palm lengths and are calculated by subtracting 
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the median length of digit 3 from th e median hand length 
found fix each glove size in Table 6.3.5. 

A.7.1 As noted in A.l.2.l , the goal of this standard is to 
provide the fire fighter thermal protection against external 
heat sources using flame-t-esistant protective clothing and 
equipment without inducing an internal heat load that is harm­
ful or impedes performance. Temperatures for the heat and 
thet·mal sht·inkage tests required in this document vary to 
reflect the actual performance of wildland fire fighting and 
urban interface fire fighting equipment that has been proven 
over time to appropriately balance pmtection fi·om outside 
threats such as flames, blunt force, and abrasion, with the limit­
ing of ha rmful internal effects such as fatigue and heat stress. 
These performance standards were designed to en sure that fire 
fighters have equipment that is functional and protecti.ve in .the 
harsh conditions of wildland fire fighting and urban mterface 
fire fighting. If fire fighters encounter extreme conditions, tl1ey 
are to escape or deploy their fire shelter. 

Explanation of heat and thermal shrinkage tests using 
temperatures less than 260°C (5000F): 

(1) Helmet-test temperantre of 177°C (350°F) for 
5 minutes. The cutTent heat test temperature was 
designed to eliminate the use of ma terials that would 
soften or melt during normal operations. The helmets 
used by wildland fire fighters must provide a balance 
between being light in weight and providing adequate 
impact protection . Low helmet weight is an im portant 
consider·ation for wildland fit·e fighters who must wear 
tl1eir h elmets con tinuously for 24-hour shifts. In order to 
build fireline or mop up hot areas, wildland fi re fighters 
must often bend at the \vaist fm extended periods of time 
using hand tools to scrape line, cut trees, and pick up 
debris and flammables. Use of a lightweight helmet is 
intended to keep fire fighter fatigue, especia lly neck fati­
gue, to a minimum. Experience has shown that digging 
fireline while wearing structural helmets can lead to neck 
fatigu e and pain. H elmets a t-e required to meet ANSI/ 
ISEA Z89.1 , Industrial Head Protection, Type I, Class G for 
impact protection. This standard was developed to a llow 
for use of a polycarbonate she ll - a helmet design that 
has proven over time to be botl1 protective and relatively 
lightweigh t. 

(2) Gloves-test temperature of 204°C (399°F) for 5 minutes. 
The wildland glove provides a balance between dexterity, 
grip, and protection from heat and mechanica l injury. 
Wildland fire fighters must grip and utilize h and tools 
and chain saws for extended 8- to 16-hour shifts. They 
must also be able to deploy a fire shelter, if necessary, 
while wearing gloves. The glove test was designed to allow 
for the use of a single-layer heavy-duty work glove that has 
proven over time to provide an ap propriate balance 
between dexterity, grip, and protection. Increasing the 
temperature requirement could lead to gloves with lower 
dexterity or grip. This could create a safety hazard 
because workers might be unable to quickly deploy the ir 
fire she lter, o r they m.ight becom e fatigued and lose 
conu-ol of their hand tools or chain saws. 

(3) Load-Carrying Equipment (LCE)-test temperanu·e of 
232°C (449°F) for 5 minutes. The current LCE test 
requirement was developed for the existing nylon 
6.6 materials used in quality packs and load-carrying belts. 
This equipment is not intended to protect the fire fighte r, 
but is intended to carry such items as the fi re shelter and 
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the water canteens. The LCE is intended to take a high 
level of heat but be dropped when the fixe fighter is 
exposed to life-threatening extreme heat. Dropping the 
pack allows more rapid escape and easier shelter deploy­
ment, and reduces the like lihood that flammabl e objects 
that are carried in the pack, such as fu ses and chain saw 
fuel, might inadvertently be taken into a fire shelte r. The 
performance has been proven over time to pmvide 
adequate protection for wildland fire operations. 

(4) Goggles-test temperature of 177°C (350°F) for 
5 minutes. The goggle test wa~ designed to eliminate the 
use of materials that would soften or melt when goggles 
were stowed on the helmet and exposed to levels of radi­
ant heat seen in normal operations. Goggles exposed in 
this way must n ot cause harm to a fire fighter and must 
still be usable afte r exposure. The goggles are designed to 
protect the eyes from flying debris during work around 
helicopters and when working with chain saws or hoses . 
They are not designed to protect a fire fighter during a 
burnover situation and can be easily removed if necessary. 
High-quality flexible goggles will melt just above 177°C 
(350°F) . This level of performance has been proven over 
time to provide adequate protection for wildland fit·e 
operations. 

(5) Ch ain Saw Leg Protectors (CSLP)-test temperature of 
232°C ( 449°F) fot· 5 minutes. The current CSLP test 
requirement was created to eliminate the use of materials 
that melt at lower temperatures and to allow the use of 
chaps made with nylon 6.6 and nylon hardware . This 
equipment is intended to provide leg protection from 
chain saws and to take a high level of heat. The equip­
ment has been proven over time to offer an appropriate 
balance between weight, bulk, and protection. 

A.7.1.6 As described in A.l.2.1 , the goal of this standard is to 
provide the fire fighter thermal protection against external 
heat sources using flame-resistant protective clothing and 
equipment without inducing an internal heat load that is harm­
ful or impedes performance. To meet this goal, fire fighting 
garments must be designed not on ly to protect fire fighters 
fi·om the heat of the fire, but also to allow the fire fighters' own 
body heat to escape. Areas of garments with more than one 
layer of cloth can u·ap heat. Areas with more than one layer of 
cloth may include the pockets, knees, thighs, seat, and elbows. 
As the area of the garment covered by extm layers increases, 
the garment lets less heat escape, increasing the chance that 
the fire fighter might suffer from heat stress, cardiovascular 
strain, or fatigue. 

The Technical Committee established total heat loss (THL) 
requirements to ensure that flame-resistant protective clothing 
protecting the wild land fire fighter fmm external heat doesn' t 
u·ap too much of the fire fighter's own heat. Fabrics with high 
THL values allow heat to escape easily. Fabrics with low THL 
values retain heat. 

It should be noted that THL values are a good \vay to 
compare the breathabili ty of materials as a single layer. Due to 
the reasons previously mentioned and the additional layers 
found on a finished product, it wi.ll not indicate how a finished 
garment actually performs when worn . If that information is 
desired, ASTM F2370, StandaTd Test Method joT Meastning the 
EvapoTative Resistance of Clothing Using a Sweating Manikin, is a 
good option. 
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A.8.1.2.1 Where ballast material is required to fulfill the load­
size requirement, it is recommended that the ballast material 
be of a material similar to that of the sample be ing tested. 

A.8.1.4.10 A radiant h eat test for helmet~ is specified. Under 
controlled conditions, a radiant h eat load of 1 W/cm2 is 
applied tmtil a temperature of 177oC (350°F) is reached on a 
transducer. This temperature a lone does not simulate actual 
field conditions but is a test devised to put extreme h eat loads 
on helmets in an accurate and reproducible manner by testing 
laboratories. H owever, the radiant heat load of 1 VOcm 2 \vas 
selected as an average value based on studies of fire conditi ons 
that relate to field use. 

A.8.1.5 When a glove is two-dimensional rather than three­
dimensional (the glove in Figure 8.1.5 is three-dimensional) , 
then the same methodology sh ould be applied to the two­
dimensional glove. For example, if there are requiremen ts fo t· 
the sides of the fingers, then the area of the glove that would 
cover the sides of the fingers should be considered for these 
requirements even though the glove does not have forchettes. 

'When wearing a correctly sized glove and laying the gloved 
hand completely flat on an even, flat surface , the portion of the 
glove that comes in contact with the even, flat surface should 
be considered the pa lm test areas of the glove. The layers 
immediately above the palm areas should be considered the 
areas next to the palm area~ . 

The finger sides should include the inte rior side areas of the 
small, ring, middle, and index fingers for a glove, which are 
hidden fi·om sight, as observed both from the glove palm and 
glove back sides, when an individual wearing a correctly sized 
glove has his or her fingers completely closed. 

The back area is intended to include a ll parts of tl1e glove 
that are not defined as tl1e palm area or the side areas. T he 
layers immediately beneath the back areas should be consid­
ered the side areas n ext to the back areas. 

A.8.4.13.4(2) A cotton muslin fabric has been found to be a 
suitable mate rial for the construction of the lightw·e ight bag to 
hold the beads. 

A.8.17.5.4 The retention system test measures vertical move­
ment. When a load is applied, the helmet can shift fi·om its 
original horizontal plane position. If this occurs, the h elmet 
should be secured in such a manner that the horizonta l plane 
position is maintained, but the vertical m ovement is not influ­
enced. This could b e accomplish ed with a securing mech anism 
for tl1e brim that moves vertically with the h e lmet. 

A.8.46.3 Attachments can include handles, straps, and so 
tot·th . 

A.8.47.3 Attachments can include handles, stra ps, and so 
forth . 

A.8.49.2.3 A reference sample is tested to confirm the equip­
ment is functioning in the appropriate range prior to the 
commencement of a ser ies of testing or when the test equip­
mentis m odified or repaired. 

A.8.49.5.2 The slurt)' of suspended latex spheres with a parti­
cle size range of O.l ~to 1.0 ~ i n water can be made by diluting 
the uniform latex sph eres at a ratio of 1000 to 1 in 1 L 
(0.26 gal) of 0.05 ~deionized filtered water. The nominal parti­
cle sizes e mployed must fall within the midpoint ot· lower of the 
particle size channel range . For example , if the particle size 
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range is 0.1 11 to 0.15 11, the nomina l particle size should not be 
gt·eater than 0.125 11· 

The following reference cites that fireground particles are 
within the spec ified range: 

Fabian, T. , et al., FiTefighter ExposuTe to Smoke Pm·ticulates, DHS 
AFG Grant #EMW-2007-FP-02093, Project Number: 
08CA31673, 2010. 

Annex B Description of Performance Requirements and Test 
Methods 

This annex is not a pm·t of the requit-ements of this NFPA document 
but i5 included for infmmational pmposes only. 

B.l Overview. Annex B is intended to serve as a guide for 
both experienced and rookie fire fighters who want to be tter 
understand the performance requirements (test~) of the wild­
land and urban interface fire fighting gear they wear and to 
develop a basic understanding of the minimum test require­
ments for the wildland and urban interface fire fighting gear 
described in Chapter 7 of the 2022 edition of NFPA 1977. This 
annex will a lso help the reader gain a clearer understanding of 
the limits of the protective ensemble. However, Annex B only 
addresses performance requirements and test methods for 
protective elements (garments, he lmets, gloves, footweat~ and 
hoods) used for wildland and urban interface fire fighting. 

Interpt·etations of tests, test methods, or test results will not 
be found h ere. Instead, Annex B provides background infor­
mation and explains performance requirements and test meth­
ods in layman's terms. Fire department ot· agency equipment 
officers, safety officers, purchasing agents, members of the 
selection committee, and end users/wearers will also find this 
information helpful. 

The tests required by NFPA 1977 do not guarantee that the 
ensemble or ensemble element will not fail in the field. The 
tests evaluate representative samples of the pwtective ensemble 
elements or materials used in th eir conso·uction to determine 
whether the element will pass defined minimum performance 
requirements under controlled test conditions . These tests 
cannot be performed in the fie ld-they must be performed by 
the qualified laboratory of an accredited certification organiza­
tion. 

Annex B also gives a brief description of the required NFPA 
tests performed by the certification organization (chosen by 
the manufacturer) on the elements of the wildland and m·ban 
interface fire fighting ensemble-protective garment (the coat 
and pants or coveralls), protective helmets, protective g loves 
(work and driving) , protective footwear, protective face / neck 
shrouds, protective goggles, protective ch a in saw protectors, 
and load-carrying equipment-with a section and correspond­
ing table for each element. 

The Test Method column in each table shows the number 
and name of the section in the standard that is described; the 
Test Method Description column provides an overview of the 
test, which indicates what is tested and, in general , h ow it is 
tested; and the Test Method Application column explains why 
the test me thod is specified and how th e method is used to 
assess the performance of fire fighte r protective clothing. 

Some tests evaluate a representative piece or sample of the 
e lement while other tests evaluate the whole e lement as speci­
fied in the table . In general, tests are conducted on multiple 
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specimens, not just one sp ecime n. Tests are designed by 
experts familiar with fire-fighting field conditions. They are 
evaluated by fire fighters on the NFPA 1977 committee before 
they are put in the standard to ensure the performance 
requirements translate to an appropriate minimum level of 
protection. 

Throughout the document, references are made to speci­
mens be ing tested "as received" and ''after conditioning." 
Specific d escriptions and instructions for each type of condi­
tiOtling can be found in Chapter 8: Test Methods, along with 
the test method details. In general, howevet~ "as received" 
means the specimens tested are new, out-of~the-box samples 
that have not been laundered or subjected to other environ­
mental conditioning; "conditioning" generally refers b oth to 
laundering the samples and to exposing the sam ples to specific 
environmental conditions. Again, all the specific details for 
sample treatment can be found in Chapter 8. 

To ensure environmental consistency prior to testing, the as 
received samples are conditioned in an environmental cham­
ber fot· 24 hours at 21 oc ± 2.8°C (700F ± 5°F) and 65 pet·cent 
± 5 percent humidity. The specifi c procedure used to condition 
samples to these parameters is found in ASTM D1776, Standani 
Pmctice fm· Conditioning Textiles joT 1/:sting. A5 outlined in specifi c 
tests, elements might also require conditioning by one or more 
of the follo\vi ng procedures before testing can proceed: 

(1) Washing and drying procedures (AAT CC TM 135, Dimen-
sional Changes of Fabtics after Home Laundeting) 

(2) Low temperamre environmental conditioning 
(3) Convective heat conditioning 
(4) Radiant heat conditioning 
(5) '"'et conditioning 

The Test Method Description column in the tables referen­
ces specific test methods from other standards organizations 
su ch as ASTM or ISO. In these instances, some deta ils found in 
the referenced test method, but not in NFPA 1977, are descri­
b ed for the respective test method. This information includes 
specific details that a re key to unde t·standing d1e test method 
in the context of how it might relate to what is experienced in 
the field and, therefore, included in tl1is annex. 

Fit·e fighters face many hazards that manufacture rs of 
personal protective equipment attempt to m itigate. The mini­
mum performance requirements that protective ensemble 
e lem ents have to meet are included in the 2022 edition of 
NFPA 1977. Certification organizations and the ir laboratories 
perform these tests and determine wh ether or not the samples 
provided pass the tests. Complian ce for a particular product is 
indicated by the certification mark on the product label that is 
permanently attached to the element item. The certification 
mark means representative samples have passed rigowus tests 
and are compliant \vith the 2022 edition of NFPA 1977. lf the 
certification organization mark is not on the label, the equip­
ment is neither NFPA-compliant nor third-party certified and 
should not be used. 

B.2 Garments. Table B.2 is intended to serve as an abbrevi­
ated guide to specified tests that apply to garm en ts and materi­
als used in the construction of the garment. These tests 
evaluate whether or not the garment meet~ the minimum 
performance t·equirements of the 2022 edition of NFPA 1977. 
They do not guarantee the safety of the fire fighter or ensure 
the fire fighter \vill not experience it"Uury while wearing the 
gat·ment. 



Table B.2 Garments 

Test Method 

7.1.1 Radiant 
Protective 
Performance (RPP) 
Test 

7.1.2 Flame Resistance 
Test 

7.1.3 Heat and 
Thermal Shrinkage 
Resistance Test 
(shrinkage) 
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Test Method Description 

This test is performed in accordance with ASTM 
Fl9 39, Standard 1est Method jm· Radiant Heat 
Resistance of Flame Resistant Clothing Materials with 
Continuous Heating, on five specimens 
representative of the garment composite, which are 
tested as received and after preconditioning with 
five laundering cycles. 

Specimens comprise all layers of the garment and are 
tested in the order in which they are worn. The 
outer shell exterior is exposed to a radiant heat 
source. 

The rate of temperature rise is recorded and 
compared to the known skin response to heat; the 
recorded time is multiplied by the heat exposure 
energy to determine the RPP rating. The RPP 
rating of the garment must be at least 7.0. 

This test is performed in accordance with ASTM 
D6413/ D6413M, Standanl Test Method for Flame 
Resistance of Textiles (~rtical Test), on garment 
components a~ received and after conditioning 
with five laundering cycles (hook and pile 
fasteners, elastic, and interlinings can be excluded 
from the test depending on their location in the 
garment) . 

Each separable layer of multilayer composites is 
tested individually. The specimen is suspended over 
a flame for 12 seconds to determine the time it 
takes for the material to self-extinguish and how 
badly the material is damaged by the flame. 
Afterflame time (the time it takes to self~ 
extinguish) and char length (how badly the 
material is damaged by the flame) are observed 
and recorded. 

Char length is not the size of the visible char on the 
material. Instead, it is the length that the material 
tears when subj ected to a predefined tearing weight 
after the flame exposw·e. 

Materials cannot have a char (tear) length of more 
than 100 mm (4 in .), cannot show afterflame of 
more than 2 seconds after removal of the test 
flame, and cannot melt or drip. 

Th is test is performed in accot·dance with ASTM 
F2894, Standard 1est Method joT Evaluation of 
Material5, Pwtective Clothing and Equipment for Heat 
Resistance Using a Hot Air Circulating Oven, on 
garment components as received and after 
conditioning with five laundering cycles. All 
garment material layers are tested individually. 
Fabric samples are marked and measured before 
exposure to five minutes of heat in a 260°C (500°F) 
oven. 

Post-exposure measurements are taken and averaged, 
and no more than 10 percent shrinkage is 
permitted. 
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Test Method Application 

The Radiant Protective Performance (RPP) test is 
used to measure the insulating performance of the 
garment by evaluating how quickly radiant heat is 
transferred fi·om the outside ofthe garment to the 
inside. 

Under the given test conditions, which simulate only 
radiant heat exposure but not severe flashover 
conditions, the RPP rating multiplied by two 
indicates the approximate number of seconds until 
a fire fighter would receive a second-degree burn. 

This is the primary test to measure the garment's 
ability to protect the fire fighter fi·om severe radiant 
heat. The h igher the number, the higher the 
protection from heat (under the specific test 
conditions), and, in general, the h igher the heat 
stress on the fire fighter. Fire fighters should always 
consider the RPP rating as it relates to the Total 
H eat Loss (THL) rating. 

The Flame Resistance Test is used to evaluate the 
material, under controlled test conditions, for its 
ability to self~xtinguish after the flame is removed. 
The char length of the material after exposure to 
flame is a lso measured. 

This is the primary test to establish the flame-resistant 
properties of the materials used in garment 
consU"Uction. 

The Heat and Thermal Shrinkage Resistance Test is 
used to evaluate the materials for slu·inkage after 
exposure to high temperatures. 

Excessive shrinkage could compromise the fire 
fighter's mobility and impact the insulating qualities 
of the gannent. 

(continues) 
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Table B.2 Continued 

Test Method 

7 .1.4 Heat and 
Thermal Shrinkage 
Resistance Test 
(me lting, dripping, 
separation , ignition ) 

7 .1.5 Heat and 
Thermal Shrinkage 
R esistance Test 
(Garment Hard ware 
Functionality) 

7 .1.6 To tal Heat Loss 
(THL) Test 

7 .1. 7 Tear Resistance 
Test (WOVEN 
gar·ment fabrics, 
collar linings, ar1d 
winter liners) 
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Test Method Description Test Method Application 

This test is performed in accordance with ASTM The Heat and Thermal Shrinkage Resistance Test is 
F2894 on garment componen ts as received and used for this requirement to determine whether or 
after conditioning with five law1dering cycles, not components used to construct protective 
except fot- hook and loop and elastic, when placed garments will m e lt, separate, or easily ig n ite. 
where they will not contact the fire fighter's body. The test conditions are not intended to simulate 
Samples are suspended in a 260oC (500°F) oven for actual wildland and urban interface fire figh ting 
5 minutes. exposures but rather serve as a means to establish a 

Garment components cannot melt, drip, separate, or minimum level of thermal stabili ty for the materials 
ignite. Garment components also cannot be used in the construc tion of protective clothing 
charred, which would indicate evidence of ignition. elements. 

This test is performed in accordance with ASTM 
F2894 on at least three com ple te g-arment hardware 
items. Samples are prepped and exposed to 
5 minutes of heat in a 260oC (500°F) oven. Within 
10 minutes of exposure, hardware is tested for 
functionality (snaps and buckles must open and 
close, zippers must slide, etc.). This is a simple pass/ 
fail requirement. 

This test is performed in accordance with ASTM 
Fl868, Standard Test Method fm· Thermal and 
Evapm·ative Resistance of Clothing Materials U5ing a 
Sweating H ot Plate (Part C), on sam pies of the 
garment composite (but not including any cold 
weather outerwear), washed five times, conditioned 
at room temperature, and arranged in the order 
and orientation as it is worn. Specimens are placed 
on a sweating hot plate to evaluate heat u·ansfer 
under wet conditions and thermal t·esistance under 
dry conditions. These values are combined in an 
equation to provide a tota l heat loss value. 

This test is performed in accordance with ASTM 
D 1424, Standard Test Method for Tearing St1-ength of 
Fabrics by Falling-Pendulum (E1mendorf1)pe) 
AfJparatus, on woven garment fabrics, collat· linings, 
and winter liners in the as-received condition only. 
Five specimens are cut and tested in each direction 
(lengthwise and widthwise) . 

A specimen is pt·ecut to approximately 19.1 mm (% 

in.) and placed into the test apparatus. One side of 
the specimen is mounted to a fixed point on the 
apparams, and the othe r side is mounted to the 
end of a weighted pendulum. The pendulum is 
a ll owed to fall/swing, causing the tear· to propagate 
across the specimen. The force required to 
propag-ate this tear across the specimen is recorded 
and averaged for five specimens in each direction . 
The average tear strength in both directions must 
be at last 23 N (5 lbt) . 

The H eat and Thermal Shrinkage Resistance Test is 
used in this ca~e to evaluate the functionality of 
garment hardware after a high heat exposure. 
Nonfimctioning ha rdware could pt·event a wildland 
and urban interface fire fighter from safe ly 
removing garme nts after a hig h heat exposure. 

The Total H eat Loss (THL) Test is used to evaluate 
the amount of heat that can be transferred out of 
the garment composite via both sweat evaporation 
from the wearer's skin a nd conduction throug h the 
garment to the o u tside environment. T he test does 
not account for other mate rials attach ed to the base 
garment composite such as trim, pockets, and other 
layers, provided those other layers cover less than a 
specified area. When additiona l layers exceed that 
coverage, the additional layer must also be tested 
forTHL. 

Higher values indicate better performance and more 
heat loss. However, appropriate THL values for 
your department must be considered with RPP 
values. (SeeA.7.1.6formm-edetail.) 

The Tear Resistance Test is used for this t·equirement 
to measure the ability of the garment or liner fab ric 
to resist fi.trther tearing when a small tear occurs. 
Fabric tears further expose the fit·e figh ter to the 
products of combustion. It also is a test of the 
streng th and durability of the fabric. Fire fighting 
occurs in a harsh environment that includes many 
hazards that might teat· a gat·ment. 

(continues) 



Table B.2 Continued 

Test Method 

7.1.7.1 Burst Strength 
Test (knit garment 
fabrics, collar 
linings, and winter 
liners) 

7.1.8 Cleaning 
Shrinkage 
Resistance Test 
(garment fabrics, 
winter liners, and 
collar linings) 

7.1.9 Seam Breaking 
Su·ength Test 

7.1.1 0 Thread Melting 
Test 

7.1.11 Thread­
Breaking Strength 
Test 

ANNEX B 

Test Method Description 

This test is performed in accordance with ASTM 
D3787, Standanl 1est Method for BU?-sting Stnmgth of 
Textiles-Constant-Rate-of'Praverse (CRT) Ball Bunt Test, 
on knit garment fabt·ics, collar linings, and winter 
liners in the as-received condition only. This test is 
nondirectional, so ten specimens are tested without 
regard for length/width direction . 

A knit specimen is mounted into a circular clamp and 
a 25.4 mm (1 in.) steel ball is forced through the 
material until it bursts. The force required to burst 
the ball through the knit material is recorded and 
averaged. AU knit specimens must have at least 
22.7 kg (50lb) ofburststrength. 

This test is performed on three conditioned 
specimens of garment fabrics, winter liners (when 
provided), and collar liners, each tested 
individually. 

This requirement allows no more than a 5 percent 
change in the width and length dimensions after 
five wash and dry cycles in accordance with AATCC 
TM 135, Dimensional Changes of Fabrics After Home 
Launde·ring, using a normal wash cycle, 48.89°C 
(120°F) water, and permanent press dry cycle. Knit 
specimens are allowed to be su·etched to their 
original dimensions, but then relax, prior to 
measuring for sht·inkage. 

This test is performed in accordance with ASTM 
D1683/Dl 683M, Standard Test Method for Failun: in 
Sewn Seams of Woven Faflrics, on all garment seam 
assemblies. Samples are tested after conditioning. 
Opposite ends of a 50 mm x 200 mm (2 in. x 8 in. ) 
specimen with the seam bisecting the length at·e 
gripped in a machine and pulled apart until the 
specimen breaks. Minimum seam strength varies 
wid1 type of material and location in the garment. 

This test is performed in accordance with ASTM 
D7138, Standanl 1est Method to Detennine Melting 
Tempemtun: of Synthetic Fibe1-s, on three different 
specimens of sewing thread used in the 
construction of the garment in the as-received 
condition. 

The temperanu·e at wh ich d1e thread melts or 
decomposes is recorded, and if it melts below 
260°C (500°F), it fails. 

This test is performed in accordance with ASTM 
D2256/D2256M, Standani Test Method for Timsile 
P.rope·rties of Yams by the Single..Stmnd Method, on 
three specimens of duead as received and after a 
10-minute exposure in a 140.56°C (285°F) oven. 
Single su·ands of yarn are pulled until failure, and 
d1at force is recorded and averaged . Since thread 
strength varies with thread size, Table 7.1.11 details 
minimum breaking strength for various d1read sizes. 
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Test Method Application 

Since tear resistance is only applicable for woven 
fabrics, ball burst su·ength is a good representative 
assessment of the strength of knit fabrics. As with 
tears in woven fabrics, ruptures of knit fabrics 
further expose the fire fighter to the products of 
combustion. It also is a test of the strength and 
durability of the fabric. Fire fighting occurs in a 
harsh environment that includes many hazards that 
might rupture a knit garment. 

The Cleaning Shrinkage Resistance Test is used to 
evaluate how much garment materials shrink after 
repeated laundering; excessive shrinkage could 
decrease the fire fighter's mobility and potentially 
reduce thermal insulation provided by personal 
protective equipment. 

T he Seam Breaking Strengd1 Test is used to evaluate 
the strength of garment seams undet· stress. The 
test demonsu·ates the durability of the seam as an 
indicator of physical performance when subjected 
to repeated wearer movement, such as bending and 
stretching. 

The Thread Melting Test is used to evaluate dle 
thread used in the consu·uction of the garment to 
determine whether it meets at least the same 
minimum heat resistance as the fabric used in the 
garment's construction. 

The Thread-Breaking Strength Test is used to 
evaluate the thread used in construction of the 
garment to ensure it will be su·ong enough to 
maintain the integrity of the garment. If sewing 
thread is too weak, or weak after a heat exposure, it 
could compromise the garmen t and expose the fire 
fighter to a high temperature environment. 

(continues) 
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Table B.2 Continued 

Test Method 

7.1.1 2 Label 
Durability and 
Legibility Test l 

7.1.1 3 Fastener Tape 
Strength Test 
(breaking) 

7.1.14 Fastener Tape 
Strength Test 
(shear) 

7.1.15 Fastener Tape 
Su·ength Test (peel) 

7.1.1 6 Zipper 
Strength Test 

7.1.18 Particulate 
Blocking Test 

2022 Edition 

Test Method Description 

This test is performed on garment labels attached to 
sample fabric. Garment label specimens are 
exposed to 10 laundry cycles in accordance with 
AATCC TM 135 and evaluated for legibility. 

Separate specimens are subjected to abrasion in 
accordance with ASTM D4966, Standard Test Method 
for Abmsion Resistance of 1extile Fabrics (Mm·tindale 
Abrasion Teste1·Method), and evaluated for legibility. 

Separate specimens are subjected to a H)-minute 
exposure in a 140.56°C (285°F) oven and evaluated 
for legibility. 

This test is performed in accordance with 
Commercial Item Description A-A-55126B, Fastener 
Tapes, Hook and Loop, Synthetic. It is used to evaluate 
the breaking strength of hook and pile tape by 
separately pulling the hook and pile tapes in the 
jaws of a tensile testing machine until the tape 
breaks. The force used at the breaking point is 
recorded as the breaking su·ength . 

This test is performed in accot·dance with A­
A-55126B. It is used to evaluate the shear strength 
of the hook and pile tape by measuring the force 
required to separate hook tape overlapping pile 
tape when pulled between two jaws of a tensile 
testing machine. 

Testing is performed after the tapes have been 
repeatedly attached and detached . The maximum 
measured force is reported as the shear su·ength . 

This test is performed in accordance with A­
A-55126B. It is used to evaluate the peel su·ength of 
the hook and pile tape. 

In the test, hook tape is sealed over an equal length of 
pile tape, and the end of the two tapes are 
separated half their length. The two open ends of 
tape are attached to the javvs of a tensile testing 
machine and pulled to measure the force required 
to completely separate the two tapes. This testing is 
performed after the tapes have been repeatedly 
sealed and resealed several times. 

This test is performed in accot·dance with 
Commercial Item Description A-A-55634B, ZitpeTs 
(Fastene1s, Slide lnte!'locking). It is used to evaluate 
zippers for crosswise breaking strength of the chain 
and of the separating unit. 

Zippers are also tested for holding strength of stops, 
retainers, and separating units and for operating 
force and slider lock strength. 

This test is performed as specified in ASTM F2299/ 
F2299M, Standard Tr,st Method joT Determining the 
lnitial!Xfficiency of Matmials U~ed in Medical Face 
Masks to Penetmtion by Particulates Using Latex Sphm-e.5, 
to verify particulate blocking ability of garment 
materials. 

Test Method Application 

The Label Durability and Legibility Test is used to 
evaluate whether or not the label stays in place and 
is legible after exposure to multiple launderings, 
abrasion, and convective heat. The presence and 
legibility of labels is important for garment 
identification and tracking. 

The Fastener Tape Strength Test is used for this 
requirement to assess the overall strength of tapes 
used in hook and pile fasteners. The material must 
meet or exceed industry-established requirements 
based on the composition and width of the tape. 

The Fastener Tape Strength Test is used for this 
requirement to assess the durability and 
functionality of the hook and pile to not separate 
after repeated use. 

The Fastener Tape Strength Test is used for this 
t·equirement to assess the durability and 
functionality of the hook and pile to stay sealed 
after repeated use. 

The Zipper Strength Test is used to assess the 
durability and functionality of zippers after 
repeated use. 

Garments for urban interface protection are tested 
for particulate filtration efficiency of 90 pet·cent or 
greatet· fot· each particulate size fmm 0.1 IJ.m to 1.0 
IJ.m . 



ANNEX B 

B.3 Helmets. Table B.3 is intended to serve as an abbreviated 
guide to specified tests fm helmets, including the whole 
helmet, and materials used in the construction of the whole 
helmet. The tests evaluate whether or not the helmet meets the 
minimmn performance requirements of the 2022 edition of 
NFPA 1977. They do not guarantee the safety of the fire fighter 
or ensure the fire fighter will not experience injury while wear­
ing the helmet. 

BA Protective Work Gloves. Table B.4 is intended to serve as 
an abbreviated guide to specified tests for protective work 
gloves and materials used in the consu·uction of the whole 
glove. These tests evaluate whether or not the protective work 
gloves meet the minimum performance requirements of the 
2022 edition of NFPA 1977. They do not guarantee the safety of 
the fire fighter or ensure the fire fighter will not experience 
injury while wearing the protective work gloves. Some tests are 
perfonned on "new, as diso·ibuted" gloves that have undergone 
conditioning. This might seem conu·adictory, but the condi­
tioning is limited to environmental parameters, and "new, as 
distributed" condition ensures that the gloves have not been 
broken in in any way. 

B.5 Footwear. Table B.5 is intended to serve as an abbreviated 
guide to specified tests for foot\.,.ear, including the whole foot­
wear boot, the footwear upper, and materials used in the 
consu·uction of the whole foowear element. The tests are 
intended to evaluate whether or not the foot\.,.ear meets the 
minimum performance requirements of the 2022 edition of 
NFPA 1977. They do not guarantee the safety of the fire fighter 
or ensure the fire fightet· will not experience injm-y while wear­
ing the foot\.,.ear. 

B.6 Face/ Neck Shrouds. Table B.6 is intended to serve as an 
abbreviated guide to specified tests that apply to face / neck 
shrouds and materials used in the consu·u ction of the face/ 
neck shroud. These test~ evaluate whether or not the face/ neck 
shroud meets the minimum performance requirements of the 
2022 edition of NFPA 1977. They do not guarantee the safety of 
the fire fighter or ensure the fire fighter will not experience 
injury while wearing the face/ neck shmurl. 

B.7 Goggles. Table B.7 is intended to serve as an abbreviated 
guide to specified tests for goggles and materials used in the 
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construction of the goggles. The tests evaluate whether or not 
the goggles meet the minimum perfonnance requirements of 
the 2022 edition of NFPA 1977. They do not guarantee the 
safety of the fire fighter or ensure the fire fighter will not expe­
rience injury while wearing the goggles. 

B.8 Chain Saw Protectors. Table B.8 is intended to serve as an 
abbreviated guide to spec ified tests that apply to chain saw 
protectors and materials used in the consu·uction of the chain 
saw protectors. T hese tests evalua te whether or not the chain 
saw protectors meets the minimum performance requirements 
of the 2022 edition of NFPA 1977. They do n ot guarantee the 
safety of the fire fighter or ensure the fire fighter will not expe­
rience it~ury while wearing the chain saw protectors. 

B.9 Protective Driving Gloves. Table B.9 is intended to serve 
as an abbreviated guide to specified tests for protective drivi ng 
gloves and materials used in the construction of the whole 
glove. These tests evaluate whether or not the protective driv­
ing gloves meet the minimum performance requirements of 
the 2022 edition of NFPA 1977. Compared to protective work 
gloves, protective driving gloves have fewer t·equirements fo t· 
thermal protection and more requirements for dexterity; there­
fore, they are not intended to be worn outside of the appara­
tus. These tests do not guarantee the safety of the fire fighter or 
ensure the fire fighter will not experience injury while wearing 
protective driving gloves. Some tests are performed on "new, as 
distributed" gloves that have undergone conditioning. This 
might seem conu·adictory, but the conditioning is limited to 
environmental parameters, and "new, as d istributed" condition 
ensures that the gloves have not been broken in in any way. 

B.IO Load-Carrying Equipment. Table B.lO is intended to 
serve as an abbreviated guide to specified tests that apply to 
load-can-ying equipment and materials used in the consttuc­
tion of the load-carrying equipment. These tests evaluate 
whether or not the load-carrying equipment meets the mini­
mwn performance t·equirements of the 2022 edition of 
NFPA 1977. They do not guaran tee the safety of the fire fighter 
or ensure the fire fighter will not experience injury while using 
the protective item. 

2022 Edition 
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Table B.3 Helmets 

Test Method 

7.2.1 Thread Heat 
Resis tance Test 

7.2.2 Thread-Breaking 
Strength Test 

7.2.3 Top Impact 
Resistance Test 
(Force) After 
Rad iant 
Conditioning 

7.2.4 Helmet Physical 
Penetration 
Resistance Test 
After Radiant 
Conditioning 

7.2.5 He lmet 
Antiglare 
Flatmnability Test 

2022 Edition 

Test Method Description 

This test is performed in accordance with ASTM 
0 7138, Standard Test Method to Detennine Melting 
TemfJerature of Synthetic Fibers, on three differen t 
specimens of sewing thread used in the construction 
of the garment in the as-received condition. 

The temperature at which the thread melts or 
decomposes is recorded, and if it melts below 260°C 
(500°F), it fails. 

This test is perfom1ed in accordance with ASTM 
D2256/ D2256M, Standmd Test Method for Temil.e 
Properties of Yams by the Single-Strand Method on three 
specimens of thread as received and after a 1 0-
minute exposure in a 140.56°C (285°F) oven. Single 
strands of yam are pulled un til failure, and that 
force is recorded and averaged. Since thread 
strength varies with thread size, Table 7.1.11 details 
minim um breaking s trength for vario us thread sizes. 

This test is performed in accordance with ANSI/ISEA 
Z89.1, lndustriaU1ead Protection, on helmet 
specimens that are exposed to radiant heat 
conditioning. 

After conditioning, the helmet is mounted on an 
aluminum head and adjusted to the size provid ing 
the least amount of clearance. A specific weight steel 
drop mass is dropped from a heigh t that yields a 
specific impact velocity. 

The peak force and impact velocity are recorded for a 
pass or fail pedonnance. No helmet specimen shall 
transmit an average force of more than 3780 N 
(850 lbf) and no individ ual helmet specimen shall 
transmit a force of more than 4450 N (1000 lbf) . 

This test is performed in accordance with ANSI/ISEA 
Z89.1, lndustriaU1ead Protection, on helmet 
specimens that are exposed to radiant heat 
conditioning. 

The test uses an ISO headform, a penetration striker, 
and an electrical contact indicator. A penetration 
su;ker is dropped from a height that yields a 
consisten t velocity for the test on the helmet. A 
minim um of two penetration tests applied at 
different test areas on each helmet are performed. 

If the test s triker elecu;cally or physically contacts the 
headform in one or more specific tests, the helmet 
fails. 

This test is performed on antiglare materials on a 
helmet specimen as received. 

A standard Bunsen burner is used to test the antiglare 
specimen in an as worn position. The flame is 
ap plied to the antiglare specimen for a total of 
5 seconds. Once the flame is removed the afterflame 
is recorded. 

The antiglare specimen cannot show any afterflame 
greater than 5 seconds. 

Test Method Application 

The Thread Melting Test is used to evaluate the thread 
used in the construction of the garment to determine 
whether it meets at least the same minim um heat 
resistance as the fabric used in the gannen t's 
construction. 

The Thread-Breaking Strength Test is used to evaluate 
the thread used in construction of the garment to 
ensure it ,,~u be strong enough to maintain the 
in tegrity of the garment. Ifse,~ng thread is too weak, 
or weak aftet· a heat exposure, it could compromise 
the garment and expose the fire figh ter to a h igh 
temperantre environment. 

The Top Impact Resistance Test (Force) is used to 
evalua te the helmet's shock absorption characteris tics 
from the impact of a falling object (such as ceiling 
material) as well as fire fighter protection f rom 
striking an object while walking, crawling, or fal ling. 

This test is used to assess the effect of force on the top 
of the helmet when s tr uck by falling o r stationary 
objects. It also assesses the level of protection from a 
head and or neck injury from the force of impact with 
a moving or stationary object. 

The Helmet Physical Penetration Resistance Test is used 
to assess how well the helmet will resist penetration by 
falling sharp objects (such as a nail in a su·uctural 
member or a shard of glass) or by stationary sharp 
objects that the fire fighter migh t strike while walking, 
crawling, or fal ling. 

The H elmet Antiglare Flammability Test is used to 
evalua te the helmet's antiglare materials, under 
conu·olJed test conditions, for the ability to self: 
extinguish after the flame is removed. 

(continues) 



Table B.3 Continued 

Test Method 

7.2.6 Heat and 
Thermal Shrinkage 
Resis tance Test 
(helmet: heat 
resistance) 

7.2.7 Suspension 
System Retention 
Test 

7.2.8 Retroretlectivity 
Test 

7.2.9 Retention 
System Test 

7.2.10 Goggle and 
Head lamp Clip 
Attachment Test 

7.2.1 1 Label Durability 
and Legibility Test 2 

ANNEX B 

Test Method Description 

Th is test is pedonned on comple te helmet specimens 
that are tested with all components in p lace, as 
received. The helmet is placed in a preheated 
convective oven for 5 minutes. 

The helmet cannot have any deformation of the brim 
or peak exceeding 25 percent of its original length. 

This test i~ performed on helmets tested as received 
on a tensile testing machine. The strap is cut to 
ensure a sufficient length of strap is secured by the 
jaws of the machine. An increasing force is applied 
along the centerline of the suspension strap. 

The specimen is inspected for separation from the 
helmet shell, and the adjusting mechanisms must 
function properly. 

The conditioned helmet trim is tested for 
retrorcflectivi ty. The coefficient of retroretlection is 
tested in accordance wid1 ASTM E810, Standard Test 
Method for Coefficient of Retmrejlection ofRetrorejlective 
Sheeting Utilizing the CojJlanar Geomet1y. 

Re troretlection/retroreflectivity is the reflection of 
light in which the reflected rays are preferen tially 
returned in the d irection close to the opposite of 
the direction of the incident rays, with the property 
being maintained over 11~de vat; a tions of the 
d irection of the incident rays. 

This test is performed on comple te helmets tested as 
received using a mechanical chin strucntre. Th is test 
measures the retention of the ch instrap of a helmet 
after specific force is applied for a specific time by a 
tensile test machine. The distance between the top 
of the helmet and the bottom of the rollers is 
measured. 

Each helmet is observed for breaks and slip or stretch. 
Failure occurs if any helmet specimen shows a break 
or shows slip or stretch measured at more than what 
is a llowed in the requirement. 

This test is performed on comple te helmets as 
received 11~ th goggle and headland clips in p lace. 
The testing is performed using a wire loop test 
fixture ~~~than attached weight. The ~~re loop is 
configured under the clip, and without allowing for 
a vertical drop, the weight is suspended from the 
cl ip. 

After five seconds, each clip is inspected to determine 
if the clip pulled away from the helmet or if it 
moved more than 6 mm (Y. in .) from its odginal 
position. 

This test is performed on helmet.~ with labels attached, 
each of which is conditioned prior to testing at 
room temperature and after radiant heat exposure. 

After all conditioning methods are comple ted, the 
labels are 1~sua1Jy evaluated by a person with 20/20 
vision or corrected to 20/20 at a distance of 305 mm 
(12 in .) in a well-illuminated area. 

Helmet label.s are examined to determine whether 
they are still legib le. One or more label specimens 
failing the legibility test results in failure. 

1977-83 

Test Method Application 

The Heat and Thermal Shrinkage Resistance Test is 
used to evaluate whether the helmet shell, specifica lly 
the helmet brim or peak, can resis t heat. 

The Suspension System Retention Test is used to 
evaluate whether or not the helmet suspension system 
separates from the helmet shell under applied force . 

If the helmet suspension system separates from the 
helmet, the helmet is more likely to fall off the 
wearer, which will increase the risk of injury to the 
fire fighter. 

The Re troreflectivity Test is used to evaluate how well 
samples of retroreflective material retain their 
retroreflectivi ty. The standard has requirements for 
retroreflecti1~ty to enhance nighttime/ low light 
visib ility (retroreflection) . 

For fire figh ter safety, it is important that helmets have 
effective reu·oretlecti1~ ty atu;butes. 

The Retention System Test is used to evaluate the 
helmet chins trap's elongation and its resistance to 
breaking or stretching under applied force . 

If the helmet chinstrap breaks or stre tches too much, 
the helmet is more likely to fall off the wearer, which 
increases the risk of injury to the fire figh ter. 

The Goggle and Headlamp Clip Attachmen t Test is 
used to evaluate if the clip can stay in p lace under an 
applied force. 

If the clip were to break o r reposition too much, the 
helmet goggle or headlamp would fall off the helmet 
and no longer be accessib le for the fire lighter. 

The Label Durability and Legibility Test 2 is used to 
evalua te whether the label is legible after room 
temperantre and radian t heat exposure. T he legibility 
of labels is important for he lmet identi fication and 
tracking. 
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Table B.4 Protective Work Gloves 

Test Method 

7 .3.1 Heatand 
Thermal Shrinkage 
R esistance Test 

7.3.2 Flame Resistance 
Test 

7 .3.3 Conductive Heat 
Resistance Test 

2022 Edition 

Test Method Description 

This test is performed in accordance with ASTM 
F2894, Standm·d Test Method jm· Evaluation of 
Materials, Protective Clothing and l!.quipment fm· Heat 
Resistance Using a Hot Air Cimdating Oven, after 
conditioning the whole glove. Whole g love samples 
are measured in length and width directions, 
laundered, exposed to heat, and then measured a 
second time. For the heat exposure, the g love 
fingers are filled with gla~s beads, the glove body is 
filled with a pouch of g lass beads, and the glove 
open ing is clamped shut. 

The glove is suspended by a clamp and placed in a 
preheated oven for a specified period. After the 
heat exposure and second measw·ing, the g love is 
donned and flexed. 

The specimen cannot melt, separate, ignite, or shrink 
more than 10 percent in length or width . The 
specimen a lso has to be donnable and fl exible . 

This test is performed in accordance with ASTM 
D6413/D6413, Standard Test Method fo·r Flame 
Resistance of Textiles (Vertical 1est), on protective work 
g love body composites and glove interface 
component composites (hook and loop are 
excluded from the test wh ere not in direct contact 
with the skin) as received a nd after conditioning 
with five laundering cycles . 

The specimen is suspended over a flame for 
12 seconds to determine the time it takes for the 
materia l to self-extinguish and how badly the 
material is damaged by the fla me . Afterflame time 
(the time it takes to self-extinguish) and c har 
leng th (h ow badly the material is damaged by the 
flame) are observed and recorded. 

Char length is not the size of the visi ble char on the 
material. Instead, it is the length that the material 
tears when subjected to a predefined tearing weight 
after the fla me exposure. 

Materials cannot have a char (tear) length more than 
100 mm (4 in.), cannot show afterflame m ore than 
2.0 seconds after removal of the test flame, a nd 
cannot melt or drip. 

Protective work g loves are also evaluated fm· the 
percentage of material consumed in this test, wh ic h 
cannot exceed 5 percent of the specimen's original 
weight. 

This test is performed o n protective work g love body 
composites. Samples are tested both before and 
aftet· be ing subj ected to laundering. 

Sample pouches are compressed 0 .034 bar (0.5 psi) 
onto a plate heated to 280°C (536°F) and a sensor 
determines the time to pain and time to second­
degree burn. The t ime to pain must be at least 
4 seconds, and the time to burn must be at least 
7 second~. 

Test Method Application 

The Heat and Thermal Shrinkage Resistance Test is 
used for this requirement to evaluate the gloves for 
melting, separation, ignition, a nd shrinkage after 
exposure to high temperatures. 

Specimens cannot melt, separate, or ignite, a nd they 
cannot sh rink more than 10 percent. Excessive 
sh rinkage will li mit the dexterity and thermal 
protection of the glove. The g lass beads simulate 
the mass of the hand inside the glove. 

The Flame Resistance Test is used to evaluate the 
material, under controlled test conditions, for its 
a bility to self-extinguish after the flame is removed. 
The char length of the material after exposure to 
flame is a lso measured. 

This is the primary test to establish the fl a me-resistant 
properties of the ma teria ls used in protective work 
g love construction. 

The Conductive Heat Resistance (CHR) Test is used 
to evaluate the properties of specific a reas of th e 
protective work g love, which are likely to become 
compressed; thermal insulation is reduced u nder 
compression. 

The requirement sets a minimum number of seconds 
until the fire fighter would feel pa in and receive a 
second-degree burn when these areas of the g love 
are under compression. 

(continues) 



Table B.4 Continued 

Test Method 

7 .3.4 Thermal 
Protective 
Performance (TPP) 
Test 

7 .3.5 Cut Resistance 
Test 

7 .3.6 Puncuu·e 
Resistance Test 

ANNEX B 

Test Method Description 

This test is performed in accordance with ISO 17492, 
Clothing for protection against heat and flame ­
Determination of heat tmnsmission on exposm·e to both 
flame and radiant heat, on the protective work glove 
body composite as received and after conditioning 
with five laundering cycles. The protective work 
glove body composite is exposed to direct flame 
and t·adiant heat to simulate flashover. 

v\lhere the composite varies throughout the 
protective work glove body, each variation is 
considered to be a different composite and must be 
tested individually and be sul~ect to the minimmn 
TPP rating. 

The rate of rise in temperature is recorded and 
compared to the known skin response to heat; the 
recmded time is multiplied by the heat exposure 
energy to determine the TPP rating. The average 
TPP rating has to be at least 20. 

This test is performed in accordance with ASTM 
Fl790, Standard Test Method f01· Measwing Cut 
Resistance of Materials Used in Protective Clothing, on at 
least tlu·ee conditioned samples of the protective 
work glove body composite under a specific load. 
Small specimens of the protective work glove body 
composite are clamped to a metal rod while a 
blade, which is under a 100 g (0.22 lb) load, passes 
across the specimen until it makes con tact with the 
metal rod. 

'A'here the composite varies throughout the 
protective work glove body, each variation is 
considered to be a different composite and must be 
tested individually and be subject to the minimum 
cut resistance rating. 

The distance the blade passes across each specimen 
without cutting through the material is recorded 
then averaged. The average distance the blade 
travels across the material without cutting through 
the material has to be more than a 20 mm (0.8 in .). 

T his test is performed in accordance with AST M 
Fl342/Fl342M, Standanl Test Metlwd for Protective 
Clothing Mate1ial Resistance to Puncture, on protective 
work glove composite pouches. Specimens are 
clamped into a fixture while force is applied to 
punctt1re the specimen with a nail-like pmbe. 

Where the composite varies throughout the 
protective work glove body, each variation is 
considered to be a different composite and must be 
tested individually and be sul~ect to the minimum 
punctllre resistance rating. 

T he force required to punctttre each sample is 
recorded then averaged, and the samples have to 
resist puncmre under at lea5t 40 N (8.9lbf) offorce. 
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Test Method Application 

The Thermal Protective Performance (TPP) Test is 
used to measure the insulating performance of the 
composite by evaluating how quickly heat is 
transferred f rom the outside of the protective work 
glove body to the inside. Under the given test 
conditions, which simulate severe flashover 
conditions, the TPP rating divided in half indicates 
the approximate number of seconds until a fire 
fighter would receive a second-degree burn. 

This is the primary test to measure the protective 
work glove body's ability to protect the fire fighter 
from severe heat and flame. The higher the 
number, the higher the protection from heat 
(under the specific test conditions) . 

The Cut Resistance Test is used for this requirement 
to evaluate the ability of tl1e glove body composite 
to resist being cut, under specifi c test conditions. 
Longer blade travel distances rept·esent greater cut 
resistance because it takes longer for t he blade to 
cut through the material. 

The Puncture Resistance Test is used to evaluate the 
ability of the protective work gloves to resist 
puncture under specific test conditions. (Note: This 
test does not ensure that g loves wil l be puncture­
proof; on ly puncture resistant. ) Higher force 
averages indicate gt·eater puncture t·esistance. 

(continues) 
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Table B.4 Continued 

Test Method 

7.3.7 Dexterity Test 

7 .3.8 Grip Test 

7.3.9 Label Durabi lity 
and Legibility Test 1 

2022 Edition 

Test Me thod Description 

This test is performed in accordance with AST M 
F2010/F2010M, Standa·rd Test Method for Evaluation 
of Glove Effects on H~arer Fznge1· Dextmity Using a 
Modified Pegboard Jest, on at least tht-ee "as-received" 
pairs of whole protective work gloves each in size 
smal l and size large (for a total of six pairs) . 

A test subject first uses bare hands to pick up metal 
pins and places them in a horizontal pegboard. 
The subject immediately repeats the test whil e 
wearing the correct size specimen gloves. T he time 
it takes to complete the task is recorded for both 
tests, and an average is calculated and used to 
calculate a percentage that represents how much 
faster the test was completed bare-handed than 
with gloved hands. 

T hat percentage is reponed as the bare-handed 
con trol for each glove size. T he average result for 
bare-handed control cannot exceed 200 percent. 

T h is test is performed on at least three as-received 
pairs of whole protective work gloves each in size 
smal l and size large (for a total of six pairs) . 

Protective work glove specimens are submet-sed in 
water for 15 seconds immediately prior to testing. 
VVhile wearing the wet protective work gloves, the 
test subject pulls downward on a wet pole three 
times. 

The peak pull force val ue for each individual pull is 
recorded and reported. T he minimum pull force 
value that occurs after the peak p ull fo rce value is 
recorded and t-eported. 

T he individual percentage drop between the peak 
pull force value and the min imum pull force value 
is calculated and used to determine pass or fail 
performance (the drop cannot be more than 
30 percent) . 

Failure during any individua l pull (not average 
percentage drop) constitu tes glove failure of the 
overall test. 

T h is test is performed on protective work glove labels 
attached to whole gloves. Protective work glove 
label specimens are exposed to 10 laundry cycles in 
accordance with AATCC T M 135, Dimensional 
Changes of Fa!Jt"ics Afte·r Ho·me Laundering, and 
evaluated for legibility. 

Separate specimens are subj ected to abrasion in 
accordance with AST M D4966, Standa1·d Test Method 
for Abrasion Resistance of 1extile Fabrics ( Mm·tindale 
Am·asion Tester Method), and evaluated for legib ility. 
Separate specimens are subjected to a 10-minu te 
exposure in a 140.56°C (285°F) oven and evaluated 
for legibility. 

Test Me thod Application 

The Dexterity Test is used to determine whether the 
protective work glove meets a m inimum 
requ iremen t fo r dexterity. The lower percentages 
indicate that the gloves have fewer adverse effects 
on fire fighte r dexteri ty. 

To meet this requirement, bare-handed control 
cannot offer more than 200 percent better control 
than gloved hands. In other wot-ds, if it takes, on 
average, 60 seconds to complete the test 
barehanded, it cannot take more than 120 seconds, 
on average, to complete the same task with gloved 
hands. 

The Grip Test is used to evaluate the protective work 
glove's gripping ability under appl ied force and 
specific test conditions. T he test is designed to 
simulate the use of certain hand tools. 

The Label Durability and Legibility Test is used to 
evaluate whether or not the label stays in place and 
is legible after exposure to multiple launderi ngs, 
abrasion, and convective h eat. The presence and 
legibility of labe ls is im portan t for protective work 
glove identification and tracking. 

(continues) 



Table B.4 Continued 

Test Method 

7 .3.10 Thread Melting 
Test 

7 .3.11 Tht·ead­
Breaking Strength 

7 .3.1 2 Torque Test 

ANNEX B 

Test Method Description 

This test is performed in accordance with ASTM 
D7138, Standanl 1est Method to Detennine Melting 
Temperature of Synthetic Fibe1-s, on three different 
specimens of sewing thread used in the 
consu·uction of protective work gloves in the as­
received condition. 

The temperature at wh ich the thread melts or 
decomposes is recorded, and if it melts below 
260°C (500°F), it fails. 

This test is performed in accordance with ASTM 
D2256/ D2256M, Standanl Test Method for Timsile 
P.rope·rties of Yams by the Single.Stmnd Method, on 
three specimens of thread as received and after a 
10-minute exposure in a 140.56°C (285°F) oven . 
Single strands of yarn are pulled until failure, and 
that force is recorded and averaged . Since thread 
strength varies with thread size, Table 7.3.11 details 
minimum breaking su·ength for various thread sizes. 

This test is performed on at least three "as-rece ived" 
pairs of whole protective work gloves each in size 
small and size large (fora total of six pairs) . 

The test subject dons the glove and attempts to twist a 
vertical rod mounted on a torque meter. The 
maximum force applied by the test subject in this 
twisting motion is measured. 

The test is performed both bare-handed and with 
gloves donned. The test resu lts are recorded and 
averaged, and the percent difference between the 
bare-handed result~ and the results for test~ using 
gloves is used to determine glove performance. 
Protective work g loves must allow at least 
80 percent of the twisting force fot· the test subject 
compared to tests performed bare-handed. 
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Test Method Application 

The Thread Melting Test is used to evaluate the 
thread used in the consu·uction of protective work 
gloves to determine whether it meets at least the 
same minimum heat t·esistance as the matet·ia l used 
in the glove's construction. 

T he Tht·ead-Breaking Strength Test is used to 
evaluate th e thread used in construction of 
protective work gloves to ensure it wiJI be su·ong 
enough to maintain the integrity of the g love. If 
sewing thread is too weak, ot· weak after a heat 
exposure, it could compromise the g love and 
expose the fire fighter to a high temperature 
environment. 

The Torque Test is used to evaluate how g loves affect 
a fire fighter's ability to perform gripping and 
twisting actions. The result~ compare the same 
gripping/ twisting action performed both bare­
handed a nd with the gloves. Percentages less than 
100 percent mean that the g loves dimin ish 
gripping/ tvvisting action while percentages over 
100 percent mea n that the g loves enha nce 
gripping/ twisting motion. 
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Table B.5 Footwear 

Test Method 

7.4.1 Heatand 
Thermal Shrinkage 
Resistance Test 
(Heat Resistance 
Only) 

7.4.2 Corrosion 
Resistance Test 

7.4.3 Cut Resistance 
Test 

7.4.4 Puncture 
Resistance Test 

2022 Edition 

Test Method Description 

This test evaluates heat resistance only and is 
performed in accordance with ASTM F2894, 
Standani Test Method for Evaluation of Materials, 
Protective Clothing and Equipment for Heat Resistance 
Using a Hot Ai1· Circulating Oven, on at least three 
men's size 9 complete foot\vear elements as 
received . The footwear component is filled with 
glass beads and exposed to heat for a specified 
period of time. 

Postexposure, the specimen is examined inside and 
outside before conditioning in an environmental 
chamber and again after conditioning fot· 
melting, separation, or ignition. All components 
must remain functional. 

This test is performed in accordance with ASTM 
B 11 7, Standm·d Practice for Operating Salt Spmy (Fog) 
Apparatus, on all footwear hardware as received to 
measure corrosion. Metal hardware is exposed to 
a saline solution for a specified period. 

Following the test, d1e hardware is evaluated for the 
appearance of corrosion or oxidation and to see 
if it remains functional. Evidence of corrosion on 
the base metal signifies failure. 

This test is performed in accordance with ASTM 
F 1 790, Standm·d 1est Method joT Measuring Out 
Resistance of Materials Used in Protective Clothing, on 
representative foot\vear materials as received 
under a specific load. 

The specimen (a composite of fool:\'lear upper used 
in the acmal footwear construction, including the 
tongue but excluding the gusset, \vid1 layers 
arranged in proper ot·der) is clamped to a metal 
rod while a blade passes across the specimen 
until it makes contact with the metal rod. Mter 
testing, the average distance of blade travel is 
t·ecorded and cannot be more than the specified 
length. 

This test is performed in accordance with ASTM 
Fl342/Fl342M, Standard Test Method far hotective 
Clothing Material Resistance to P.unctw·e, Test 
Method A, on footwear uppers as received. 

Foot\vear uppers are clamped into a fixture while 
force is applied to a nail-like probe in an effort to 
puncmre the specimen. The force required to 
puncture each specimen is recorded and 
averaged, and the resulting average cannot be 
lower than the specified force. 

Test Method Application 

The Heat and 1l1ermal Shrinkage Resistance Test is 
used to evaluate the footwear for heat degradation 
effects after exposure to high temperatures. 
Fool:\'lear is not permitted to melt, separate, or 
ignite under these conditions. 

The Corrosion Resistance Test is used to evaluate 
whether hardware will (1) corrode and (2) remain 
functional after extended exposure to salt spray. 

Hardware failure can result in loss of thermal and 
physical protection for the fire fighter. 

The Cut Resistance Test is used to evaluate the ability 
of the fool:\'lear upper composite to resist cutting 
under specific test conditions. Longer blade travel 
distances represent greater cut resistance because 
it takes longer for the b lade to cut through the 
material. 

The Puncmre Resistance Test is used to evaluate the 
ability of the foot\vear uppers to resist puncture 
under specific test conditions. Higher average 
force measurements indicate greater puncture 
resistance. 

(continues) 



Table B.5 Continued 

Test Method 

7.4.5 Protective 
Footwear Abrasion 
Resistance Test 

7.4.6 Footwear 
Conductive Heat 
Resistance Test 

7.4.7 Slip Resistance 
Test 

7.4.8 Eyelet and Stud 
Post Attachment 
Test 

ANNEX B 

Test Method Description 

This test is performed in accordance with ISO 
4649, Rubbet; vulcanized m· thermoplastic­
Determination of ab-rasion resistance using a mtating 
cylindrical dmm device, Method A, on material 
pieces removed from the footwear soles and heel 
as received. These material specimens are 
repetitively rubbed against a specific type of 
sandpaper under a specified pressure; then the 
amount of material removed by abrasion is 
measured. Abrasion resistance of the footwear 
sole and heel materials is adjusted by relative loss 
of material. 

This test is performed on the conditioned 
complete footwear element with removable soles 
in place. 

Thermocouples are taped to the insole surface 
inside the footwear, and the footwear is filled \'lith 
a specified weight of steel balL5. The weighted 
footwear is placed on a hot plate set at a specific 
temperature for a specific time. The 
thermocouples inside the boot measure the 
temperanu-e of the footwear insole. 

The average temperature at each test location of 
the specimen at the end of the specified period is 
recorded. The tem peratttre of the insole cannot 
exceed the allowed temperature . 

This test is performed in accordance \'lith ASTM 
F2913, Standard 1est Method for Measuring the 
Coefficient of hiction jr;r Evaluation of Slip 
Petfmmance of Footwear and Test Surfaces/Flooring 
Using a Whole Shoe Tester, on the whole footwear 
e lement. A footw·ear specimen is placed in a 
machine that slides the footwear along a wet tile 
surface. This test measures the friction (traction) 
between the soles of the footwear and the tile 
surface. 

The coefficient of friction is recorded for each 
specimen and averaged. The result should be 
0 .40 or greater. 

This test is performed on footwear eyelets and stud 
posts as received. Specimens are removed from 
d1e footwear element and attached to the upper 
position of the tensile testing machine using the 
proper puller fixture . T he test is started and 
force is applied. 

At a minimum, the average of all specimen tests 
can be no less than the specified force. The 
footwear eyelets and stud posts have to be able to 
withstand, on average, at least the specified force . 
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Test Method Application 

The Protective Footwear Abrasion Resistance Test is 
used to evaluate the footwear's ability to resist 
abrasion under specified test conditions. The test 
is intended to measme how easily sole and heel 
material wear away. 

The Footwear Conductive Heat Resistance Test is 
used to evaluate the footwear's 1·esistance to heat 
transferred through the sole by conduction. 

The stee l balls weigh the footwear down to place 
pressure on the sole against the hot surface, 
similar to what happens on the fireground. The 
test conditions are not intended to simulate actual 
fireground exposures but rather serve as a means 
for measuring the footwear's response to heat. The 
performance ,-equirement relates to the 
temperature that causes pain sensation. 

The Slip Resistance Test is used to evaluate d1e 
ability of the footwear to resist slipping under 
specified test conditions. The surface condition is 
chosen to simulate a typical slippery surface 
encountered by fire fighte rs. 

The Eyelet and Stud Post Attachment Test is used to 
evaluate the footwear stud posts and eyelets for 
attachment strength when force is applied. This 
test is used to determine whether sntd posts and 
eyelets will stay attached under normal use 
conditions. 

(continues) 
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Table B.5 Continued 

Test Method 

7 .4.9 Flame 
Resistance Test for 
Protective Foonvear 

7 .4.10 Label 
Durability and 
Legibility Test 1 

7 .4.11 Thread 
Melting Test 

7.4.12 Thread­
Breaking Strength 
Test 

2022 Edition 

Test Method Description 

This test is performed on the whole footwear 
element as received in a draft-free area. A tray of 
fuel is used to create the flame exposure. The 
fuel in the tray is ignited and is allowed to burn 
to produce a stable flame. The foot\vear 
specimen is clamped on a fixture, then 
positioned above the burning tray where a 
shutter controls the exposure of the footwear 
specimen to flames for a specified period. 

Once the flame exposure is stopped, the foonvear 
specimen is examined for afterflame (not more 
than 5 .0 seconds allowed), melting, dripping, 
and burn-through. The specimen cannot melt, 
drip, or exhibit any burn-through. 

This test is performed in accordance with ASTM 
04966, Standard Test Method for Af.rrasion Resistance 
of Textile Fabrics (Martindale Abrasion Tester Method), 
on the complete foot\vear element, with labels 
attached. Leg ibility is assessed with labels 
attached to the foonvear after convective heat/ 
thermal exposure and assessed on individual 
labels after abrasion. 

Footwear specimens are subj ected to abrasion and 
exposed to convective heat to test for heat 
durability. Footwear labels are examined for 
continued presence (have to remain attached to 
the footwear) and for leg ibility. 

This test is performed in accordance with ASTM 
07138, Standanl Test Method to Determine Melting 
Temperaha-e of Synthetic Fibers, on three different 
specimens of sewing thread used in the 
conso·uction of the footwear in the as-received 
condition. 

The temperature at which the thread melts or 
decomposes is recorded, and if it melts below 
260°C (500°F) , it fails . 

This test is performed in accordance with ASTM 
0 2256/ D2256M, Standard Test Method far 1ensile 
Properties of Yams by the Single-Stmnd Method, on 
three specimens of thread as received and after a 
10-minute exposure in a 140.56°C (285°F) oven. 

Single su-ands of yarn are pulled tmtil fa ilure, and 
that force is recorded and averaged. Since thread 
strength varies with thread size, Table 7.1.11 
details minimum breaking strength for various 
thread sizes. 

Test Method Application 

The Flame Resistance Test for Protective Footwear is 
used to evaluate whether the footwear melts, drips, 
or exhibits burn-through and determ ines whether 
it has an aftet-flame lasting more than 5 .0 seconds. 

This is the primary test to establish the flame 
resistant properties of the materials used in 
foonvear construction. 

The Label Durability and Legibil ity Test 1 is used to 
evaluate whether or not the label stays in place and 
is legible to the unaided eye after abrasion and 
thermal exposure . 

The presence and legibility of labels is im portant for 
foonvear identificat ion and u·acking. 

The Thread Melting Test is used to evaluate the 
thread used in the conso·uction of the foot\vear to 
determine whether it meets at least the same 
minimum heat resistance as the fabric used in the 
foonvear's consu-uction. 

The Thread-Breaking Strength Test is used to 
evaluate the thread used in construction of the 
foot\vear to ensure it will be strong enough to 
maintain the integrity of the footwear. If sewing 
thread is too weak, or weak after a heat exposure, 
it could compromise the foonveat- and expose the 
fire fighter to a high temperature environment. 



ANNEX B 

Table B.6 Face/Neck Shrouds 

Test Method 

7.5.1 Radiant 
Protective 
Performance 
(RPP) Test 

7.5.2 Flame 
Resistance Test 

7.5.3 Heat and 
Thermal Shrinkage 
Resistance Test 
(shrinkage) 

Test Method Description 

This test is performed in accordance with ASTM 
F1939, StandaTd Test Method Jo·r Radiant Heat 
Resistance of Flame Resistant Clothing Materials with 
Continum£s Heating, on five specimens 
representative of the face / neck shroud 
composite, which are tested as received and after 
preconditioning with five laundering cycles. 

Specimens comprise all layers of the face / neck 
shroud and are tested in the order in which they 
are worn . The outer she ll exterior is exposed to a 
radiant heat source. 

The rate of temperatu,-e rise is recorded and 
compared to the known skin response to heat; 
the recorded time is multiplied by the heat 
exposure energy to determine the RPP rating. 

The RPP ,-ating of the face/ neck shroud must be at 
least 7.0. 

This test is performed in accordance with ASTM 
06413 / D641 3M, Standard Test Method joT Flame 
Resistance of Textiles (Vertical1est), on face / neck 
shroud components (hook and pile fasteners, 
elastic, and interlinings can be excluded from the 
test depending on their location in the face/ neck 
shroud) as received and after conditioning with 
five laundering cycles. 

Each sepal-able layer of multilayer composites is 
tested individually. The specimen is suspended 
over a flame for 12 seconds to determine the 
time it takes for the material to self-extinguish 
and how badly the material is damaged by the 
flame. Afterflame time (the time it takes to self~ 
extinguish) and char length (how badly the 
material is damaged by the flame) are observed 
and recorded. 

Char length is not the size of the visible char on the 
material. Instead, it is the length that the material 
tears when subjected to a predefined tearing 
weight after the flame exposure . Materials cannot 
have a char (tear) length more than 100 mm 
( 4 in. ), cannot show afterflame more than 
2 seconds after removal of the test flame, and 
cannot melt or drip. 

This test is performed in accordance with AST M 
F2894, Stand(trd 1est Method joT Evaluation of 
Materials, Pmtective Clothing and Equipment joT Heat 
Resistance Using a Hot Air CiTculating Oven, on face/ 
neck shroud components as received and after 
conditioning with five laundel-ing cycles. 

All face/ neck shroud material layers are tested 
individually. Fabric samples are marked and 
measured before exposure to five minutes of heat 
in a 260°C (500°F) oven. Postexposure 
measurements are taken and averaged, and no 
more than 10 percent shrinkage is permitted. 
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Test Method Application 

The Radiant Protective Performance (RPP) Test is 
used to measttre the insulating performance of the 
face/ neck shroud by evaluating how quickly 
radiant heat is n·ansferred from the outside of the 
face/ neck shroud to the inside . 

Under the given test condi tions, which simulate only 
radiant heat exposure but not severe flashover 
conditions, the RPP rating multiplied by two 
indicates the approximate number of seconds 
until a fire fighter would receive a second-degree 
burn. 

This is the primary test to measure the face/ neck 
shroud's ability to protect the fire fighter from 
severe radiant heat. The higher the numbe1~ the 
higher the protectio n fi-om heat (under the 
specific test conditions) . 

T he Flame Resistance Test is used to evaluate the 
material, under controlled test conditions, for its 
ability to self-extinguish after the flame is removed. 
The char length of th e material after exposure to 
flame is also meastu-ed. 

This is the primary test to establish the flame­
resistant properties of the materials used in face/ 
neck shroud construction. 

The Heat and Thermal Shrinkage Resistance Test is 
used to evaluate the materials for shrinkage after 
exposure to high temperanu-es. 

Excessive shrinkage could compromise the fire 
fighter's mobili ty and impact the insulating 
qualities of the face/ neck slu-oud. 

(continues) 

2022 Edition 



1977-92 PROTECTIVE CLOTHJNG AND EQUIPMENT FOR WI LDLAN D Fl REFIGHTING AND URBAN INTERFACE FLRE FI GHTING 

Table B.6 Continued 

Test Method 

7 .5.4 Heat and 
Thermal Shrinkage 
Resistance Test 
(melting, dripping, 
separation, 
ignition) 

7 .5.5 Heat and 
Thermal Shrinkage 
Resistance Test 
(Face/ Neck 
Shroud Hardware 
Functionality) 

7 .5.6 Tear Resistance 
Test (woven face / 
neck shroud textile 
fabt·ics) 

7 .5.6.1 Burst 
Su-ength Test (kn it 
face/ neck shmuel 
fabrics) 
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Test Method Description 

This test is performed in accordance vvith ASTM 
F2894 on face / neck shroud components, except 
for hook and loop and elastic when placed where 
they will not contact the fire fighter's body, as 
received and after conditioning with five 
laundering cycles. 

Samples are suspended in a 260°C (500°F) oven for 
5 minutes. 

Face/ neck shroud components cannot melt, drip, 
separate, or ignite. Face/ neck shroud 
components also cannot be charred, which would 
indicate evidence of ignition. 

This test is performed in accordance with ASTM 
F2894 on at least three complete face/ neck 
shroud hardware items. Samples are prepped and 
exposed to 5 minutes of heat in a 260°C (500°F) 
oven. Within ten minutes of the exposttre, 
hardware is tested for functionality (snaps and 
buckles must open and close, zippers must sl ide, 
etc.) . This is a simple pass/ fail requirement. 

This test is performed in accordance vvith ASTM 
D 1424, Standard 1est Method for 7earing Stmngth of 
Fab1ics by Falling-Pendulum (i',1mendmfType) 
Apparatus, on woven face/ neck shmud fabt·ics in 
the as-received condition only. Five specimens are 
cut and tested in each direction (lengthwise and 
width \'lise). 

A specimen is precut to approximate ly 19.1 mm (~ 
in.) and placed into the test apparatus. One side 
of the specimen is mounted to a fixed point on 
the apparatus, and the other side is mounted to 
the end of a weighted pendulwn. The pendulum 
is allowed to fal.l/ swing, causing the tear to 
propagate across the specimen. The force 
required to propagate this tear across the 
specimen is recorded and averaged for five 
specimens in each direction . The average tear 
strength in both directions must be at last 23 N 
(5 lbf) . 

This test is performed in accordance \'lith ASTM 
0 3787, Standard 1est Method fm· Bm-sting Strength of 
Textiles-Constant-Rate-ofTraverse (CRT) Ball Bunt 
Test, on knitface/ neck shroud fabrics in the as­
received condition only. 

This test is nondirectional, so 10 specimens are 
tested without regard for length/\'lidth direction . 
A knit specimen is mounted into a circular 
clamp, and a 25.4 mm (1 in.) steel ball is forced 
through the material until it bursts. The force 
required to burst the ball thmugh the knit 
material is recorded and averaged. All knit 
specimens must have at least 113 N (25 lbf) of 
burst su·ength. 

Test Method Application 

The Heat and 1l1ermal Shrinkage Resistance Test is 
used for this requirement to determine whe ther or 
not components used to construct face / neck 
shrouds will melt, separate, or easily ignite. 

The test conditions are not intended to simulate 
actual wildland and ur ban interface fire-fighting 
exposures but rather serve as a means to establish 
a minimum level of thermal stability for the 
materials used in the consu·uction of protective 
clothing elements. 

The Heat and Thermal Shrinkage Resistance Test is 
used in this case to evaluate the functionali ty of 
face/ neck shroud hardware after a h igh heat 
exposure. Nonfunctioning hardware could prevent 
a \'lildland and urban interface fire fighter from 
safely removing face/ neck shrouds after a high 
heat exposure. 

The Tear Resistance Test is used for this requirement 
to measure the abili ty of the face/ neck shroud 
fabric to resist ftu-ther tearing when a small tear 
occurs. Fabric tears ftu·ther expose the fire figh tet· 
to the products of combustion. It also is a test of 
the strength and durability of the fabric. Fire 
fighting occurs in a harsh envimnment that 
includes many hazards that might tear a face/ neck 
shroud. 

Since Tear Resistance is on ly applicable for woven 
fabrics, Ball Burst Strength is a good representative 
assessment of the strength of knit fabrics. As \'lith 
tears in woven fabrics, ruptures of kn it fabrics 
further expose the fire fighter to the product~ of 
combustion. It also is a test of the strength and 
durability of the fabric. Fire fighting occurs in a 
harsh environment that includes ma ny hazards 
that might rupture a knit face/ neck shroud. 

(continues) 



Table B.6 Continued 

Test Method 

7 .5.7 Cleaning 
Shrinkage 
Resistance Test 

7 .5.8 Seam Breaking 
Strength Test 

7 .5.9 Thread Melting 
Test 

7.5.10Thread­
Breaking Strength 

ANNEX B 

Test Method Description 

This test is performed on three conditioned 
specimens of face/neck shroud fabrics, each 
tested individually. 

This requirement allows no more than a 5 percent 
change in the width and length dimensions after 
five wash and dry cycles in accordance with 
AATCC T M 135, Dimensional Changes of Fal!rics 
Ajte1· Home Laundering, using a normal \vash cycle, 
48.89°C (1200F) water, and permanent press dry 
cycle. Knit specimens are allowed to be stretched 
to their original dimensions, but then relax, prior 
to measuring for shrinkage. 

This test is performed in accordance with ASTM 
D 1683 I Dl683 M, StandaTd Test Method f01-Failm-e in 
Sewn Seams of Woven Fabrics, on all face/ neck 
shroud seam assemblies. 

Samples are tested after conditioning. Opposite 
ends of a 50 mm x 200 mm (2 in. x 8 in.) 
specimen with the seam bisecting the length are 
gripped in a machine and pulled apart until the 
specimen breaks. Minimum seam su·ength must 
be 225 N (50 lbf) for woven face/neck shroud 
seams. "\~\There the face/neck shroud fabric itse lf 
does not meet this minimum, the seam must be 
at least stronger than the fabric itself. 

Note: Knit seams at·e not included in the 
NFPA 1977 standard. 

This test is performed in accordance with ASTM 
D7138, Standard Test Method to Determine Melting 
1emperatw-e of Synthetic Fibers, on three different 
specimens of sewing thread used in the 
construction of the face/ neck shroud in the as­
received condition. 

The temperature at which the thread melts or 
decomposes is recorded, and if it melts be low 
260°C (500°F) , it fails. 

This test is performed in accordance with AST M 
D2256/D2256M, StandaTd Test Method for 1ensile 
Pmpe1·ties of Yams by the Single-Stmnd Method, on 
d1ree specimens of thread as-received and after a 
10-minute exposure in a 140.56°C (285°F) oven. 

Single su·ands of yarn are pulled until fa ilure, and 
that force is recorded and averaged. Since thread 
strength varies wid1 thread size, Table 7.5 .10 
details minimum breaking strength for various 
thread sizes. 

1977-93 

Test Method Application 

The Cleaning Shrinkage Resistance Test is used to 
evaluate how much face/ neck shroud materials 
shrink after repeated laundering; excessive 
shrinkage could decrease the fire fighter's mobility 
and potentially reduce thermal insulation 
provided by personal protective equipme nt. 

The Seam Breaking Su·ength Test is used to evaluate 
the su·ength of face/ neck shroud seams undet· 
stress. The test demonstrates the durabi lity of the 
seam as an indicator of physical performance 
when subjected to repeated wearer movement, 
such as bending and twisting of the head and neck. 

The T hread Melting Test is used to evaluate the 
thread used in the construction of the face/ neck 
shroud to determine whether it meets at least the 
same minimum heat resistance as the fabric used 
in the face/ neck shroud's construction. 

The Thread-Breaking Strength Test is used to 
evaluate the th read used in construction of the 
face/ neck shroud to ensure it will be strong 
enough to maintain the integrity of the face / neck 
shroud. If sewing thread is too weak, or weak after 
a heat exposure, it could compromise the face/ 
neck shroud and expose the fi re fighte r to a high 
temperature environment. 

(continues) 
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Table B.6 Continued 

Test Method 

7.5.11 Label 
Durability and 
Legibility Test l 

7.5.1 2 Fastener Tape 
Strength Test 
(breaking) 

7.5.1 2.1 Fastener 
Tape Strength Test 
(shear) 

7.5.12.2 Fastener 
Tape Strength Test 
(peel) 

7.5.1 3 Zipper 
Strength Test 
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Test Method Description 

This test is performed on face/ neck shroud labels 
attached to complete face / neck shrouds. Face/ 
neck shroud label specimens are exposed to 10 
laundry cycles in accordance with AATCC TM 
135 and evaluated for legibility. 

Separate specimens are subjected to abrasion in 
accordance with ASTM D4966, StandaTd Test 
Method joT Abmsion Resistance of Textile FaiJrics 
(MaTtindale Aflrasion Jester Method), and evaluated 
for legibility. Separate specimens are sul~ected to 
a 10-minute exposure in a l40.56°C (285°F) oven 
and evaluated for legibility. 

This test is performed in accordance with 
Conunercial Item Description A-A-55126B, 
Fastener Tapes, Hook and Loop, Synthetic. It is 
used to evaluate the breaking strength of hook 
and pile tape by separate ly pulling the hook and 
pile tapes in the jaws of a tensile testing machine 
until the tape breaks. The force used at the 
breaking point is recorded as the breaking 
strength. 

This test is performed in accordance with A­
A-55126B. It is used to evaluate the shear su-ength 
of the hook and pile tape by measuring the force 
required to separate hook tape overlapping pile 
tape when pulled between two j aws of a tensile 
testing machine. Testing is performed after the 
tapes have been r-epeatedly attached and 
detached. The maximum measured force is 
reported as the shear strength. 

This test is performed in accordance with A­
A-55126B. It is used to evaluate the peel strength 
of the hook and pile tape. In the test, hook tape 
is sealed over an equal length of pile tape, and 
the end of the two tapes are separated half their 
length . The two open ends of tape are attached 
to the jaws of a tensile testing machine and 
pulled to measure the force required to 
completely separate the two tapes. This testing is 
performed after the tapes have been repeatedly 
sealed and resealed sever-al times. 

This test is used to evaluate zippers for crosswise 
breaking strength of the chain and of the 
separating unit. They are also tested for holding 
strength of stops, retainers, and separating units 
and for operating force and slider lock strength. 

Test Method Application 

The Label Durability and Legibility Test is used to 
evaluate whether or not the label stays in place and 
is legible after exposure to multiple launderings, 
abrasion, and convective heat. The pr-esence and 
legibility of labels is important for face/ neck 
shroud identification and tracking. 

The Fastener Tape Strength Test is used for this 
requir-ement to a5sess the overall strength of tapes 
used in hook and pile fasteners. The material must 
meet or exceed industry-established requiremen ts 
based on the composition and width of the tape . 

The Fastener Tape Strength Test is used for this 
requirement to assess the durability and 
functionality of the hook and pile to not separate 
after repeated use . 

The Fastener Tape Strength Test is used for this 
requirement to assess the durability and 
functionality of the hook and pile to stay sealed 
after repeated use . 

The Zipper Strength Test is used to assess the 
durability and ftmctionali ty of zippers after 
repeated use. 



Table B. 7 Goggles 

Test Method 

7.6.1 Heat Resistance 

7.6.2 Thread Melting 
Test 

ANNEX B 

Test Method Description 

This test is performed on complete goggle 
specimens as received that are placed on a cap­
style NFPA 1977-compliant helmet. 

The goggles on a cap-style NFPA 1977-compliant 
helmet are placed in a preheated convective oven 
at l77•c (350°F) for 5 minutes. 

The goggles should show no evidence of dripping, 
melting, or ignition; the lens should not separate 
fi·om the frame and the goggles should remain 
above the brim of the helmet. The retention 
strap should not dislodge from the goggles. The 
goggles should be capable of securing to a 
headform in the area surrounding the eyes. A test 
subject dons the helmet with goggles and is able 
to read 20/100 on the standard eye chart with 
each eye. 

This test is performed in accordance with ASTM 
D7138, Standard Test Method to Determine Melting 
1empemtunt of Synthetic Fibers, on three different 
specimens of sewing thread used in the 
construction of the goggles in the as-received 
condition. 

The temperature at wh ich the thread melts or 
decomposes is recorded, and if it melts below 
26o· c (500°F), it fails . 

1977-95 

Test Method Application 

The Heat Resistance Test is used to evaluate whether 
the goggles and goggle retention strap can resist 
heat. 

The Thread Melting Test is used to evaluate the 
thread used in the construction of the goggles to 
determine whether it exceeds the minimum h eat 
resistance required for the goggles' construction. 

2022 Edition 



1977-96 PROTECTIVE CLOTHJNG AND EQUIPMENT FOR WI LDLAND Fl REFIGHTING AND URBAN INTERFACE FLRE FI GHTING 

Table B.8 Chain Saw Protectors 

Test Method 

7 .7.1 Chain Saw 
Protector Cut 
Resistance Test 

7 .7.2 Heat and 
Thermal Shrinkage 
Resistance Test 
(melting, dripping, 
separation, 
ign ition ) 

7 .7.3 Heat and 
Thermal Shrinkage 
Resistance Test 
(hardware 
functionality) 

7.7.4 Thread Melting 
Test 
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Test Method Description 

This test is performed in accordance vvith ASTM 
F 1414, Standm·d 1est Method for Measu-rement of Cut 
Resistance to Chainsaw in Lower Body (Legs) Protective 
Clothing, on chain saw protective clothing (chaps, 
pants, or trousers) as received and after 
condition ing with five laundering cycles. 

Samples are placed on a wooden cylinder and 
exposed to a chain speed 50 (CS50) of 15 .25 m / 
sec (3000 fpm) and tested at 45 degrees and 90 
degrees to the longitudinal direction of the test 
specimen. After removal of the sample, layers are 
examined fix evidence of cut through . 

This test is performed in accordance with ASTM 
F2894, Standard Test Method for Evaluation of 
Materials, Protective Clothing and Equipment for Heat 
Resistance Using a Hot Air Ci1'Culating Oven, only on 
chain saw protector materials as received. 
Samples are suspended in a 232°C ( 4500F) oven 
for 5 minutes. 

C ha in saw protector materials cannot melt, drip, 
separate, or ignite. 

This test is performed in accordance with ASTM 
F2894 only on chain saw protector hardwat·e 
elements as received. Samples are suspended in a 
232°C (4500F) oven for 5 minutes. 

Chain saw protector hardware must remain 
functional when tested within 5 minutes after 
removal from the oven. 

This test is performed in accordance with ASTM 
D7138, Standard Test Method to Determine Melting 
1emperatuni of Synthetic Fibers, on three different 
specimens of sewing thread used in the 
consu-Jl ction of chain saw protectors in the as­
t·eceived condition. 

The temperature at which the thread melts or 
decomposes is recorded, and if it melts below 
232oC ( 450°F), it fails . 

Test Method Application 

The Chain Saw Cut Resistance Test is used to 
evaluate the protective material, under controlled 
test conditions, for its ability to withstand complete 
cut through. 

The Heat Resistance Test is used for this 
requit·ement to determine whether or not 
components used to construct chain saw 
protectors wil l melt, separate, or easily ignite . 

The test conditions are not intended to simulate 
actual wildland and urban interface fire fighting 
exposures but rather serve as a means to establish 
a minimum level of thermal stability for the 
materials used in the construction of chain saw 
protectors. 

The Heat Resistance Test is used for this 
requirement to determine whether or not 
hardware on chain saw protectors remains 
f unctional after h eat exposure. 

The test conditions are not intended to simulate 
actual wildland and urban interface fire fighting 
exposures but rather serve as a means to establish 
a minimum level of thermal stability for the 
materials used in the consu-uction of c ha in saw 
protectors. 

The Thread Melting Test is used to evaluate the 
thread used in the consu·uction of chain saw 
protectors to determine whether it meets at least 
the same minimum heat resistance as the fabric 
used in the chain saw protectors' consu-uction. 



ANNEX B 

Table B.9 Protective Driving Gloves 

Test Method 

7 .8.1 Heat and 
Thermal Shrinkage 
Resistance Test 

7.8.2 Flame 
Resistance Test 

Test Method Description 

This test is performed in accordance with ASTM 
F2894, StandaTd Test Method Jo·r Evaluation of 
Materials, Protective Clothing and l!.quipment j01· Heat 
Resistance Using a Hot A iT Circulating Oven, after 
conditioning the whole glove. 

\!\Thole glove samples are measured in length and 
width directions, laundered, exposed to heat, and 
then measured a second time . For the heat 
exposure, the glove fingers are filled \vith a finite 
amount of glass beads and the glove body is 
packed with a mesh bag containing a finite 
amount of glass beads, then the glove opening is 
clamped together. The glove is suspended by a 
clamp and placed in a preheated oven for a 
specified period. 

After the heat exposure and second measuring, the 
glove is donned and flexed . 

The specimen cannot melt, separate, ignite, or 
shrink more than 10 percent in length or width . 
The specimen also has to be donnable and 
flexible . 

This test is performed in accordance \'lith ASTM 
D6413/ D6413M, StandaTd Test Metlwdf01" Flame 
Resistance of Textiles (Vertical Test), on protective 
driving glove body composites and glove 
interface component composites (hook and loop 
are excluded from the test where not in direct 
contact \vith the skin) as received and after 
conditioning \vith five laundering cycles. 

The specimen is suspended over a flame for 
12 seconds to determine the time it takes for the 
material to self-extinguish and how badly the 
material is damaged by the flame. Afterflame 
time (the time it takes to self-extinguish) and 
char length (how badly the material is damaged 
by the flame) are observed and recorded. 

Char length is not the size of the visible char on the 
material. Instead, it is the length that the material 
tears when subjected to a predefined tearing 
weight after the flame exposure . 

Materials cannot have a char (tear) length more 
than 100 mm (4 in.), cannot show afterflame 
more than 2 .0 seconds after removal of the test 
flame, and cannot melt or drip. 

Protective driving gloves are also evaluated for the 
percentage of matet-ial consumed in this test, 
which cannot exceed 5 percent of the specimen's 
original weight. 

1977-97 

Test Method Application 

The Heat and Thermal Shrinkage Resistance Test is 
used for th is requirement to evaluate the gloves 
for melting, separation, ignition, and shri nkage 
after exposure to high temperatm-es. 

Specimens cannot melt, separate, or ignite, and they 
cannot shrink more than 10 percent. Excessive 
shrinkage will limit the dexterity and thermal 
protection of the glove. The glass beads simulate 
the mass of the hand inside the glove. 

The Flame Resistance Test is used to evaluate the 
material, under controlled test conditions, for its 
ability to self-extinguish after the flame is removed. 
The char length of the material after exposure to 
flame is also measu red. 

This is the primary test to establish the flame­
resistant properties of the materials used in 
protective driving glove construction. 

(continues) 
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Table B.9 Continued 

Test Method 

7 .8.3 Thermal 
Protective 
Performance (TPP) 

7 .8.4 Cut Resistance 
Test 

7 .8.5 Dexterity Test 

2022 Edition 

Test Method Description 

This test is performed in accordance vvith ISO 
17492, Clothingfm·p·rotection against heat and fla·me 
-Determination of heattmnsmission on exposure to 
both flame and radiant heat, on the protective 
driving glove body composite as received and 
after conditioning with five laundering cycles. 
The protective driving g love body composite is 
exposed to direct flame and radiant heat to 
simulate flashover. 

'1\lhere the composite varies throughout the 
protective driving glove body, each variation is 
considet·ed to be a different composite and must 
be tested individually and be subject to the 
minimum TPP rating. 

The rate of rise in temperature is recorded and 
compared to the known skin response to heat; 
the recorded time is multiplied by the heat 
exposure energy to determine the TPP rating. 
The average TPP rating has to be at least 10. 

This test is performed in accordance with ASTM 
F 1790, Standard Test Method for Measuring Cut 
Resistance of Materials Used in Protective Clothing, on 
at least three conditioned samples of the 
protective driving g love body composite under a 
specific load. Small specimens of the protective 
driving glove body composite are clamped to a 
metal rod while a blade , which is under a 100 g 
(0.22 lb) load, passes across the specimen until it 
makes contact with the metal rod. 

\~\/here the composite varies tlu·oughout the 
protective driving glove body, each variation is 
considered to be a different composite, and must 
be tested indi,~dually and be subject to the 
minimum cut resistance rating. 

The distance the blade passes across each specimen 
without cutting through the material is recorded 
then averaged. The average distance the blade 
travels across the matet·ial without cutting 
through the material has to be more than a 
20 mm (0.8 in.). 

This test is performed in accordance with ASTM 
F2010/ F2010M, Standm·d Test Method for 
Evaluation of Glove AJ!ects on We am· Finge1· Dexterity 
Using a Modified Pegboard Test, on at least three as­
received pairs of whole protective driving gloves 
each in size small and size large (for a total of six 
pairs) . 

A test subject first uses bare hands to pick up metal 
pins and places them in a horizontal pegboard. 
The subject immediately repeats the test while 
wearing the correct size specimen g loves. The 
time it takes to complete the task is recorded for 
both tests, and an average is calculated and used 
to calculate a percentage that represent~ how 
much faster the test was completed bare-handed 
than with g loved hands. 

Test Method Application 

The Thermal Protective Performance (TPP) test is 
used to measure the insulating performance of the 
composite by evaluating how quickly heat is 
transferred fi·om the outside of the protective 
driving g love body to the inside. Under the given 
test conditions, which simulate severe flashover 
conditions, the TPP rating d ivided in half indicates 
the approximate number of seconds until a fire 
fighter would receive a second-degree burn. 

This is the primary test to measure the protective 
driving g love body's abiHty to protect the fire 
fighter from severe heat and flame. The h igher the 
number, the h igher the protection from heat 
(under the specific test conditions) . 

The Cut Resistance Test is used for this requirement 
to evaluate the ability of the g love body composite 
to resist being cut under specific test conditions. 
Longer blade travel distances represent greater cut 
resistance because it takes longer fo r the blade to 
cut through the material. 

The Dexterity Test is used to determine whether the 
protective drivin g g love meets a minimum 
requirement for dexterity. The lower percentages 
indicate that the g loves have fewer adverse effects 
on fire fighter dexterity. 

To meet this requirement, bare-handed control 
cannot offer more than 110 percent better control 
than g loved hands. In other words, if it takes, on 
average, 60 seconds to complete the test bare­
handed, it cannot take more than 66 seconds, on 
average, to complete the same task with gloved 
hands. 

(continues) 



Table B.9 Continued 

Test Method 

7 .8.6 Grip Test 

7 .8.7 Label 
Durability and 
Legibility Test 1 

7 .8.8 Tht-ead Melting 
Test 

ANNEX B 

Test Method Description 

That percentage is reported as the bare-handed 
control for each glove size. The average result for 
bare-handed control cannot exceed 110 percent. 

This test is performed on at least three as-received 
pairs of whole protective driving gloves each in 
size small and size large (fot- a total of six pairs) . 

Protective driving glove specimens are submersed 
in water for 15 seconds immediately prior to 
testing. While wearing the wet protective driving 
gloves, the test subject pulls downward on a wet 
pole three times. 

The peak pull force value for each individual pull is 
recorded and reported. The minimum pull force 
value that occurs after the peak pull force value is 
recorded and reported. 

The individual percentage drop between the peak 
pull force value and the minimum pull force 
value is calculated and used to determine pass or 
fail performance (the drop cannot be more than 
30 percent) . 

Fail me during any individual pull (not average 
percentage drop) constitutes glove tail me of the 
ove rail test. 

This test is performed on protective driving glove 
labels attached to whole gloves. Protective driving 
g love label specimens are exposed to 10 laundry 
cycles in accordance with AATCC TM 135, 
Dimensional Changes of Fabrics AjteT Home 
Launde1ing, and evaluated for legibility. Separate 
specimens are subjected to abrasion in 
accordance with ASTM D4966, StandaTd 'Test 
Method for Abmsion Resistance of Textile Famics 
(Martindale A!Jrasion Tester Method), and evaluated 
for leg ibility. Separate specimens are subjected to 
a H)-minute exposure in a 140.56°C (285°F) oven 
and evaluated for legibility. 

This test is performed in accordance with AST M 
D7138, Standard Test Method to DeteTmine Melting 
1empemtunt of Synthetic Fibers, on three different 
specimens of sewing thread used in the 
construction of protective driving gloves in the as­
t-eceived condition. 

The temperature at wh ich the thread melts or 
decomposes is recorded, and if it melts below 
260°C (500°F), it fails . 

1977-99 

Test Method Application 

The Grip Test is used to evaluate the protective 
driving glove's gripping ability, under applied 
force and specific test conditions. The test is 
designed to simulate the use of certain hand tools. 

The Labe l Dmability and Legibility Test is used to 
evaluate whether or not the label stays in place and 
is legible after exposme to multiple launderings, 
abrasion, and convective heat. The presence and 
legibiUty of la bels is impot-tant for protective 
driving glove identi.fication and tracking. 

The Thread Melting Test is used to evaluate the 
thread used in the construction of protective 
driving gloves to determine whether it meets at 
least the same mi nimum heat resistance as th e 
material used in the g love's construction. 

(continues) 
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Table B.9 Continued 

Test Method 

7.8.9 Thread­
Breaking Strength 
Test 

7 .8.1 0 Torque Test 

2022 Edition 

Test Method Description 

This test is performed in accordance \vith ASTM 
D2256/D2256M, Standard 1/>.st Method fm· 7emile 
Prope1·ties of Yams by the Single-Strand Method, on 
three thread specimens both as received and 
after a 10-minute exposure in a 140.56°C (285°F) 
oven. 

Single strands of yarn are pulled Lmtil failure, and 
that force is recorded and averaged. Since du·ead 
strength varies with thread size, Table 7.8.9 
details minimum breaking strength for various 
thread sizes. 

This test is performed on at least three as-received 
pairs of whole protective driving gloves each in 
size smal l and size large (fot· a total of six pairs) . 

The test subject dons the glove and attempts to 
twist a vertical rod mounted on a torque meter. 
The maximum force applied by the test suQject in 
this twisting motion is measured. 

The test is performed both bare-handed and with 
gloves donned. The test results are recorded and 
averaged, and the percent difl'erence between the 
bare-handed results and the results for tests using 
gloves is used to determine glove performance. 
Protective driving gloves must allow at least 
80 percent of the twisting force for the test 
subj ect compared to tests performed bare­
handed. 

Test Method Application 

The Thread-Breaking Strength Test is used to 
evaluate the thread used in construction of 
protective driving gloves to ensure it will be strong 
enough to maintain the integrity of the glove. If 
se\ving thread is too weak, or weak after a heat 
exposure, it could compromise the glove and 
expose the fire fighter to a high temperature 
environment. 

The Torque Test is used to evaluate how gloves affect 
a fire fighter's ability to perform gripping and 
twisting actions. The result5 compare the same 
gripping/ twisting action performed both bare­
handed and with the gloves. Percentages less than 
100 percent mean that the gloves diminish 
gripping/ twisting action whil e percentages over 
100 percent mean that the gloves enhance 
gripping/ twisting motion. 



ANNEX B 

Table B. l 0 Load-Carrying Equipment 

Test Method 

7.9.1 Heat and 
Thermal Shrinkage 
Resistance Test 
(me lting, dripping, 
separation, 
ignition) 

7.9.3 Thread Melting 
Test 

7 . 9.4 Retroreflectivi ty 
Test 

Test Method Description 

This test is performed in accordance with ASTM 
F2894, StandaTd Test Method fo·r Evaluation of 
Materials, Protective Clothing and l!.quipment f01· Heat 
Resistance Using a Hot A iT Circulating Oven, on 
complete load-carrying equipment as received. 
The load-canying equipment will have all 
hardware secured that is used for the wearer to 
put on and take off the item in its normal 
wearing position. Samples are suspended in a 
232°C (450°F) oven for 5 minutes. 

Load-carrying equipment cannot melt, drip, 
separate, or ignite. 

This test is performed in accordance with ASTM 
D7138, StandaTd Test Method to Detennine Melting 
Tempemtuni of Synthetic Fibers on three different 
specimens of sewing thread used in the 
construction of the load-carrying equipment in 
the as-received condition. 

The temperature at wh ich the thread melts or 
decomposes is recorded, and if it melts be low 
232•c ( 450°F), it fails. 

The conditioned load-carrying equipment trim is 
tested for retroreflectivity. The coefficient of 
retroreflection is tested in accordance with ASTM 
E81 0, StandaTd Test Method for Coefficient of 
Retrorejlection of Ret1wejlective Sheeting Utilizing the 
Coplanar Geometry. 

Retroreflection/ retroreflectivity is 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 the 
property be ing maintained over wide variations 
of the direction of the incident rays. 

1977-101 

Test Method Application 

The Heat and Thermal Shrinkage Resistance Test is 
used for th is requirement to determine whether or 
not components used to construct protective load­
carrying equipment will melt, separate, o r easily 
ignite . 

The test conditions are not intended to simulate 
acmal wildla nd and urban interface fire fighting 
exposures but t·ather serve as a means to establish 
a minimum level of thermal stability for the 
materials used in the construction of load-canyi ng 
equipment. 

The Thread Melting Test is used to evaluate the 
thread used in d1 e consU"Uction of the load­
carrying equipment to determine whether it meets 
at least the same minimum heat resistance as the 
fabric used in the garment's construction. 

The Reu·oreflectivi ty Test is used to evaluate how 
well samples of reu·oreflective material retain their 
retroreflectivity. The standard has requirements 
for reu·oreflectivity, when optional visibility 
markings are present on the load-canying 
equipment, to enhance nighttime/low light 
visibility (retroreflection ) . 
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Annex C Informational References 

C. l Referenced Publications. The documents or portio ns 
thereof listed in this annex are referenced within the info rma­
tional sections of this standard and are not part of the require­
me nts of this document unless a lso listed in Chapter 2 for 
other reasons. 

C.l.l NFPA Publications. (Reserved) 

C.l.2 Other Publications. 

C.l.2.1 AATCC Publications. American Association of Textile 
Chemists and Colorists, 1 Davis Drive, P.O. Box 12215, 
Research Triangle Park, NC 27709. www.aatcc.org 

AATCC TM 135, Dimensional Changes of Fabrics after Home 
L aunde1ing, 2018. 

C.l.2.2 ANSI/ ISEA Publications. American National Stand­
ards Institute, Inc., 25 West 43rd Stree t, 4th Floor, New Yo rk, 
NY 10036. www.ansi. ot·g 

ANSI/ISEA 107, H igh-Visibility Safety Apparel and H eadwear, 
2004. 

ANSI/ ISEA 207, High-Visibility Public Safety Vests, 2006. 

ANSI/I SEA Z87 .1 , Occupational and Eaucational Personal E)e 
and Face Protection Devices, 2015. 

ANSI/I SEA Z89 .1 , Industrial Head Protection, 2014. 

C.l.2.3 ASTM Publications. ASTM In ternatio nal, 100 Barr 
Harbor Drive, P.O. Box C700, West Consho hocken, PA 
19428-2959. WW\v.astm.org 

ASTM B117, Standcmi Practice jo1· Operating Salt Spray (Fog) 
Appamtus, 2018 . 

ASTM D1424, Standard Test Method for Teming Strength of 
Fabrics by Fallin!fPendulum (ElmendmfType) Appm·atus, 2009, 
reapproved 2013, editorial change 1. 

ASTM D1683/D1683M, StandaTd Test Method fm· Failu1·e in 
Sewn Semns of Woven Fabrics, 2017, reapproved 2018. 

ASTM Dl 776/Dl776M, StandaTd Practice fo-r Conditioning and 
Testing Textiles, 2016. 

ASTM D2256/D2256M, Standard Test Method for Tensile Prope~·­
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Samples,8.17.2 

Specimens, 8.17.3 
Retroreflectivity Test, 8.16 

Application, 8. 16.1 
Inte rpretation, 8.1 6.6 

Procedures, 8.16. 4 
Convective Heat Exposu re Test, 8 .16.4.3 
Measurement of Coefficient of Retroreflection, 8.16.4.1 
Rainfall Test, 8. 16.4.2 

Report, 8.16.5 
Samples, 8.16.2 

Specimens, 8.16.3 
Seam Breaking Strength Test, 8.8 

Applicatio n, 8.8.1 
ln terpretation, 8.8.6 

Procedure, 8.8 .4 
Report, 8.8 .5 

Samples, 8.8.2 
Specimens, 8.8.3 

Seam Strength Test-Full-Sized Fire Shelte1; 8 .46 
Applicatio n, 8.46.1 

Procedure, 8.46.4 

Report, 8 .46.5 
Sample Preparation, 8.46.2 
Specimens, 8.46.3, A.8.46.3 

Sli p Resistance Test, 8.33 

Application, 8 .33.1 
Interpretation, 8 .33.6 

Procedure, 8.33.4 
Report, 8.33.5 

Samples, 8 .33.2 
Specimens, 8.33.3 
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Specific Requirements for Radiant Protective Pe rformance 
(RPP) Fire Shelter Test-Material Composites, 8.38 

lnte rprera.tion, 8.38.7 

Report, 8 .38.6 

Suspension System Retention Test, 8 .15 
Apparatus, 8.15.4 

Application, 8.15.1 
1nterprera.tion, 8 .15.7 
Procedure, 8.1.5.5 

Report, 8.15.6 

Samples, 8 .15.2 
Specimens, 8.15.3 

Tear Resisrance Test, 8 .6 
Application, 8.6.1 
Interpretation, 8.6.6 
Procedure, 8.6.4 

Report, 8 .6.5 
Samples, 8 .6.2 

Specimens, 8.6.3 
Tear Su·engrh Test-Material Composites, 8 .40 

Application, 8 .40.1 
Procedure, 8.40.4 

Report, 8 .40.5 
Sample Preparat io n, 8.40.2 

Specimens, 8.40.3 
Tensile Su·ength Test- Material Composites, 8.39 

Application, 8.39.1 
Procedure, 8.39.4 

Report, 8 .39.5 
Sample Preparation, 8.39.2 

Specimens, 8.39.3 
Thermal Protective Pe rformance (TPP) Test, 8.22 

Apparatus, 8.22.4 
Application, 8 .22.1 

lnterprera.tion, 8 .22.7 
Procedure, 8.22.5 

Report, 8.22.6 
Samples, 8 .22.2 

Specimens, 8.22.3 
Thread Melting Test, 8.9 

Apparatus, 8.9.4 
Application, 8 .9. 1 

Jnrerprera.tion, 8.9.7 
Procedure, 8.9.5 

Report, 8 .9.6 
Samples, 8 .9.2 

Specimens, 8.9.3 
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Thread-Breaking Su·ength Test, 8 .35 
Apparatus, 8 .35.4 
Applicatio n, 8.35.1 
In terpretation, 8.35.7 

Procedure, 8.35.5 
Report, 8.35.6 

Samples, 8.35.2 
Speci mens, 8.35.3 

To p Impact Resistance Test (Force) After Radiant 
Conditioning, 8.11 

Apparatus, 8 .11.4 
Applicatio n, 8.1l.l 
Interpretation, 8.11.7 
Procedure, 8.11.5 

Rep or t, 8.1I.6 
Samples, 8.1 1.2 

Specimens, 8.1 1.3 
To rque Test, 8.34 

Apparatus, 8 .34.4 
Applicatio n, 8.34. 1 

Inte rp retation, 8.34.7 
Procedure, 8.34.5 

Report, 8.34.6 
Samples, 8.34.2 

Sp ecimens, 8.34.3 
Total Heat Loss Test, 8 .5 

Apparatus, 8 .5.4 
Applicatio n, 8.5.1 

Inte rpretation, 8.5 .7 
Procedure, 8.5.5 
Report, 8.5.6 

Samples, 8.5.2 

Specific Testing Requirements for Re inforcement 
Composites, 8.5.8 

Speci mens, 8.5 .3 
Tex 

Definitio n, 3.3.72, A.3.3.72 
Tex tile Fabric 

Definitio n, 3.3.73 
Thermal Protective Performance (TPP) 

Defini tio n, 3.3.74 
Tongue 

Definitio n, 3.3.75, A.3.3 .7.5 
Top Line 

Definitio n, 3.3.76 
Trim 

Defini tio n, 3.3.77 
Trousers 

Definition, 3.3.78 

Upper Torso 
Definition, 3.3.79 

Urban Interface Fire Fighting 

Definitio n, 3.3.80 
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-U-

Visibility Markings 

Definition, 3.3.81 

Wildland Fire Fighting 

Definition, 3.3.82 

-V-

-W-

Wildland Fire Fighting and Urban Interface Fire Fighting Chain Saw 
Protectors 

Defini tion, 3.3.83 
Wildland Fire Fighting and Urban Interface Fire Fighting Load­

Carrying Equipment 
Definition, 3.3.84 

Wildland Fire Fighting and Urban Interface Fire Fighting Pro tective 
Clothing and Equipment 

Definition, 3.3.85, A.3.3.85 
Wildland Fire Fighting and Urban Interface Fire Fighting P rotective 

Cold Weather Outerwear 

Definition, 3.3.86 
Wildland Fire Fighting and Urban Interface Fire Fighting Pro tective 

Driving Gloves 

Definition, 3.3.87 
Wildland Fire Fighting and Urban Interface Fire Fighting P rotective 

Face / Neck Shroud 

Definition, 3.3.88 
Wildland F ire Fighting and Urban Interface Fire Fighting Protective 

Footwear 

Definition, 3.3.89 
Wildland Fire Fighting and Urban Interface Fire Fighting Pro tective 

Garments 

Definition, 3.3.90, A.3.3.90 

Wildland Fire Fighting and Urban Interface Fire Fighting Protective 
Goggle 

Definition, 3.3.91, A.3.3.9 1 
Wildland Fire Fighting and U rban Interface Fire Fighting Protective 

Helmet 

Definition, 3.3.92 
Wildland Fire Fighting and Urban Interface Fire Fighting Protective 

J acket 

Definition, 3.3.93 
Wildland F ire Fighting and U rban Interface Fire Fighting Protective 

One-Piece Garment 

Definition, 3.3.94 
Wildland Fire Fighting and U rban Interface Fire Fighting Pro tective 

Shir t 

Definition, 3.3.95 
Wildland Fire Fighting and Urban Interface Fire Fighting Protective 

Trousers 

Definition, 3.3.96 

Wildland Fire Fighting and Urban Interface Fire Fighting Pro tective 
Wo rk Gloves 

Definition, 3.3.97 
Wildland/ Urban Interface (WUI) 

Definition, 3.3.98 
Wildland/ Urban Interface Fire Fighting 

Definition, 3.3.99 
Winter Liner 

Definition, 3.3.100 
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