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This edition of NFPA 1977, Standard on Protective Clothing and Equipment for Wildland Fire
Fighting, was prepared by the Technical Committee on Wildland Fire Fighting Protective
Clothing and Equipment, released by the Technical Correlating Committee on Fire and
Emergency Services Protective Clothing and Equipment, and acted on by NFPA at its Novem-
ber Association Technical Meeting held November 13–17, 2004, in Miami Beach, FL. It was
issued by the Standards Council on January 14, 2005, with an effective date of February 7,
2005, and supersedes all previous editions.

This edition of NFPA 1977 was approved as an American National Standard on February 7,
2005.

Origin and Development of NFPA 1977
The Technical Committee 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 wild-
land fire-fighting operations. The Subcommittee on Wildland Fire Fighting Protective Cloth-
ing 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 protection for the wildland fire
fighter against external heat sources with flame-resistant clothing and equipment while not
inducing an extraordinary internal heat stress 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
spring of 1992 and presented to the Technical Committee for their action. The first edition
was presented at the Annual Meeting in Orlando, FL, and issued with an effective date of
August 20, 1993.

The entire project for fire service protective clothing and equipment was reorganized by
the Standards Council in January 1995. The new project had a Technical Correlating Com-
mittee on Fire and Emergency Services Protective Clothing and Equipment and seven tech-
nical committees operating within the project. The former standing Subcommittee on Wild-
land Fire Fighting Protective Clothing and Equipment was changed into the new Technical
Committee on Wildland Fire Fighting Protective Clothing and Equipment and had the re-
sponsibility for the 1998 edition of NFPA 1977.

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

The 2005 edition (third edition) is a complete revision of NFPA 1977 and is reformatted
according to the new style for all NFPA codes and standards. Because of the new style, most of
the chapter numbering and paragraph numbering has changed; therefore, the chapter titles
and numbering, as well as paragraph numbering, have changed. While this edition’s content
is in a different order than in previous editions, all the material is here, and the table of
contents will quickly direct users of the document to the appropriate chapters and sections.
The Committee has included in Chapter 4 new requirements for manufacturers’ quality
assurance programs and for situations in which hazards involving compliant products are
believed to exist, including the appropriate actions in addressing such situations if there is a
previously unknown threat to the users. These new requirements apply to all fire and emer-
gency services product standards that are the responsibility of this project. This edition in-
cludes additional items of wildland fire fighting protective clothing and equipment that were
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not addressed in previous editions, including cold weather outerwear, chain saw protectors, load carrying equipment,
and goggles. Visibility enhancement for items of wildland fire fighting protective clothing and equipment has been
added to the third edition of NFPA 1977 as a nonmandatory option should purchasers choose to specify such enhance-
ments in the purchase specifications. The requirements for face protection accessories, for all other accessories, and
for fire shelters have been deleted from this edition. All labeling, design, performance, and testing requirements have
been reviewed and refined as necessary.

In Memoriam, 11 September 2001
We pay tribute to the 343 members of FDNY who gave their lives to save civilian victims on September 11, 2001, at

the World Trade Center. They are true American heroes in death, but they were also American heroes in life. We will
keep them in our memory and in our hearts. They are the embodiment of courage, bravery, and dedication. May they
rest in peace.
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This list represents the membership at the time the Committee was balloted on the final text of this edition. Since that time,
changes in the membership may have occurred. A key to classifications is found at the back of the document.

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

Committee Scope: This Committee shall have primary responsibility for documents on the design, perfor-
mance, testing, and certification of protective clothing and protective equipment manufactured for fire and
emergency services organizations and personnel, to protect against exposures encountered during emer-
gency incident operations. This Committee shall also have the primary responsibility for documents on the
selection, care, and maintenance of such protective clothing and protective equipment by fire and emer-
gency services organizations and personnel.
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Bruce W. Teele, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text of this edition. Since that time,
changes in the membership may have occurred. A key to classifications is found at the back of the document.

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

Committee Scope: This Committee shall have primary responsibility for documents on protective clothing
and protective equipment, except respiratory protective equipment, that provides hand, foot, torso, limb,
and head protection, as well as interface protection for fire fighters or other emergency services responders
during incidents involving wildland fire fighting operations. These operations include the activities of fire
suppression and property conservation in forest, brush, grass, ground cover, and other such vegetation that
is not within structures but that is involved in fire.

Additionally, this committee shall have primary responsibility for documents on the selection, care, and
maintenance of wildland fire fighting protective clothing 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 may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

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

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

Chapter 1 Administration

1.1 Scope.

1.1.1 This standard shall specify the minimum design, perfor-
mance, testing, and certification requirements for items of
wildland fire fighting protective clothing and equipment, in-
cluding protective garments, helmets, gloves, footwear,
goggles, chain saw protectors, and load carrying equipment.

1.1.2 This standard shall not be interpreted as providing criteria
for respiratory protection for wildland fire fighting operations.

1.1.3* This standard alone shall not be interpreted as provid-
ing criteria for protective clothing or equipment for structural
fire fighting operations.

1.1.4 This standard shall not be interpreted as providing cri-
teria for fire shelters for wildland fire entrapment situations.

1.1.5 Certification of wildland fire fighting protective cloth-
ing and equipment to the requirements of this standard shall
not preclude certification to additional appropriate standards
where the protective clothing or equipment meet all appli-
cable requirements of each standard.

1.1.6 This standard shall not be construed as addressing all
safety concerns, if any, associated with its use. It shall be the
responsibility of the persons and organizations that use this
standard to establish safety and health practices and to deter-
mine the applicability of regulatory limitations prior to use of
this standard.

1.1.7 Nothing herein shall be construed to restrict any ju-
risdiction or manufacturer 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 the adverse environmen-
tal effects encountered by personnel performing wildland fire
fighting operations.

1.2.2 To achieve this purpose, this standard shall establish
minimum requirements for wildland fire fighting protective
garments, helmets, gloves, footwear, goggles, chain saw pro-
tectors, and load carrying equipment used by fire fighters dur-
ing wildland fire fighting operations.

1.2.3* Controlled laboratory tests used to determine compliance
with the performance requirements of this standard shall not be
deemed as establishing performance levels for all situations to
which wildland fire fighting personnel can be exposed.

1.2.4 This standard shall not be interpreted or used as a de-
tailed manufacturing or purchase specification but shall be
permitted to be referenced in purchase specifications as mini-
mum requirements.

1.3 Application.

1.3.1 This standard shall apply to the design, manufacturing,
and certification of new wildland fire fighting protective cloth-
ing and equipment.

1.3.2 This edition of NFPA 1977 shall not apply to wildland
fire fighting protective clothing and equipment manufactured
to previous editions of this standard.

1.3.3 This standard shall not apply to any wildland protective
clothing and equipment manufactured to the requirements of
any other organization’s standards.

1.3.4* This standard shall not apply to respiratory protection
for personnel during wildland fire fighting operations.

1.3.5 This standard shall not apply to fire shelters for use by
fire fighters during wildland fire entrapment situations.

1.3.6 This standard alone shall not apply to protection for
structural fire fighting operations performed during wildland
fire incidents.

1.3.7 This standard alone shall not apply to protection from
hazards and adverse environmental effects of EMS, hazardous
materials, and USAR operations.

1.3.8 This standard alone shall not apply to protection for
terrorism incidents from chemical, biological, radiological,
and nuclear (CBRN) agents.

1.3.9 This standard shall not apply to the use of wildland fire
fighting protective clothing and equipment; such use require-
ments are specified in NFPA 1500, Standard on Fire Department
Occupational Safety and Health Program.

1.3.10 The requirements of this standard shall not apply to
accessories that might be attached to wildland fire fighting
protective clothing or equipment unless specifically addressed
herein.

1.3.11* The requirements of this standard shall not apply to
any accessories that could be attached to the product but that
are not necessary for the product to meet the requirements of
this standard.

1.4 Units.

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

1.4.2 Equivalent values in parentheses shall not be considered
as the requirement, because these values are approximate.
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Chapter 2 Referenced Publications

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

2.2 NFPA Publication. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 2002 edition.

2.3 Other Publications.

2.3.1 AATCC Publication. American Association of Textile
Chemists and Colorists, P.O. Box 12215, Research Triangle
Park, NC 27709.

AATCC 135, Dimensional Changes in Automatic Home Launder-
ing of Woven and Knit Fabrics, 2001.

2.3.2 ANSI Publications. American National Standards Insti-
tute, 25 West 43rd Street, 4th Floor, New York, NY 10036.

ANSI Z87.1, Occupational and Educational Eye and Face Protec-
tion, 2003.

ANSI Z89.1, Protective Headwear for Industrial Workers, 2003.

2.3.3 ASTM Publications. American Society for Testing and
Materials, 100 Barr Harbor Drive, West Conshohocken, PA
19428-2959.

ASTM B 117, Standard Practice for Operating Salt Spray (Fog)
Apparatus, 2002.

ASTM B 152, Standard Specification for Copper Sheet, Strip,
Plate, and Rolled Bar, 2000.

ASTM D 1424, Standard Test Method for the Tear Resistance of
Woven Fabrics by Falling Pendulum (Elmendorf) Apparatus, 1983.

ASTM D 1630, Standard Test Method for Rubber Property
—Abrasion Resistance (Footwear Abrader), 2000.

ASTM D 1683, Standard Test Method for Failure in Sewn Seams
of Woven Fabrics, 1990.

ASTM D 1776, Standard Practice for Conditioning Textiles for
Testing, 1996.

ASTM D 3787, Standard Test Method for Bursting Strength of
Textiles — Constant-Rate-of-Traverse (CRT) Ball Burst Test, 2001.

ASTM D 3940, Standard Test Method for Bursting Strength
(Load) and Elongation of Sewn Seams of Knit or Woven Stretch Textile
Fabrics, 1983.

ASTM D 4966, Standard Test Method for Abrasion Resistance of
Textile Fabrics, 1998.

ASTM D 6413, Standard Test Method for Flame Resistance of
Textiles (Vertical Test), 1999.

ASTM E 809, Standard Test Method for Measuring Photometric
Characteristics of Retroreflectors, 2002.

ASTM E 810, Standard Test Method for Coefficient of Retroreflec-
tion of Retroreflective Sheeting Utilizing the Coplanar Method, 2003.

ASTM E 991, Standard Practice for Color Measurement of Fluo-
rescent Specimens, 1998.

ASTM E 2152, Standard Practice for Computing the Colors of
Fluorescent Objects from Bispectral Photometric Data, 2001.

ASTM E 2153, Standard Practice for Obtaining Bispectral Pho-
tometric Data for Evaluation of Fluorescent Color, 2001.

ASTM F 489, Standard Test Method for Using a James Machine,
1996.

ASTM F 1060, Standard Test Method for Thermal Protective Perfor-
mance of Materials for Protective Clothing for Hot Surface Contact, 2001.

ASTM F 1342, Standard Test Method for Protective Clothing Ma-
terial Resistance to Puncture, 1996.

ASTM F 1414, Standard Test Method for Measurement of Cut Resis-
tance to Chain Saw in Lower Body (Legs) Protective Clothing, 1999.

ASTM F 1790, Standard Test Method for Measuring Cut Resis-
tance of Materials Used in Protective Clothing, 1997.

ASTM F 1868, Standard Test Method for Thermal and Evaporative
Resistance of Clothing Materials Using a Sweating Hot Plate, 2002.

ASTM F 1897, Standard Specification for Leg Protection for Chain
Saw Users, 1998.

ASTM F 1939, Standard Test Method for Radiant Protective Per-
formance of Flame Resistant Clothing Materials, 1999a.

ASTM F 2010, Standard Test Method for Evaluation of Glove Effects
on Wearer Hand Dexterity Using Modified Pegboard Test, 2000.

2.3.4 EN Publication. European Standard, BSI, Customer
Services, 389 Chiswick High Road, London, W4 4AL, U.K.

EN 471, High Visibility Warning Clothing for Professional Use.
Test Methods and Requirements, 2003.

2.3.5 ISO Publications. International Organization for Stan-
dardization, 1, rue de Varembé, Case postale 56, CH 1211 Genève
20, Switzerland.

ISO 27, Guidelines for corrective action to be taken by a certifica-
tion body in the event of misuse of its mark of conformity, 1983.

ISO 65, General requirements for bodies operating product certifi-
cation systems, 1996.

ISO 9001, Quality management systems — requirements, 2000.

ISO 17011, General requirements for accreditation bodies accred-
iting conformity assessment bodies, 2004.

ISO 17025, General requirements for the competence of testing and
calibration laboratories, 1999.

ISO 17492, Clothing for protection against heat and flame —
determination of heat transmission on exposure to both flame and
radiant heat, 2004.

2.3.6 Military Specifications. Department of Defense Single
Stock Point (DODSSP), Document Automation and Produc-
tion Service, Building 4/D, 700 Robbins Avenue, Philadelphia,
PA 19111-5094.

Federal Specifications V-F-106F, Fasteners, Slide, Interlocking,
June 23, 1987.

Military Specification MS 27980F, Fasteners, Snap, Style 2, of
Fasteners, Snap, MIL-F-10884G, November 30, 1984.

Military Specification A-A-55126, Fastener Tapes, Hook and
Pile, Synthetic, December 16, 1987.

2.3.7 U.S. Government Publication. U.S. Government Print-
ing Office, Washington, DC 20402.

Title 29, Code of Federal Regulations, Part 1910.132, “Per-
sonal Protective Equipment,” 1994.
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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-Webster’s Collegiate
Dictionary, 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 require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been at-
tached a label, symbol, or other identifying mark of an organiza-
tion that is acceptable to the authority having jurisdiction and
concerned with product evaluation, that maintains periodic in-
spection of production of labeled equipment or materials, and
by whose labeling the manufacturer indicates compliance with
appropriate 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 author-
ity having jurisdiction and concerned with evaluation of products
or services, that maintains periodic inspection of production of
listed equipment or materials or periodic evaluation of services,
and whose listing states that either the equipment, 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. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3* General Definitions.

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

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

3.3.3 Bottom Circumference. Measurement of upper or
lower torso garment along bottom edge of the garment from
folded edge to folded edge, and multiplied by 2 to obtain
circumference.

3.3.4 Brim. A part of the shell of the helmet extending out-
ward around the entire circumference of the helmet.

3.3.5 Certification/Certified. A system whereby a certifica-
tion organization determines that a manufacturer has demon-
strated the ability to produce a product that complies with the
requirements of this standard, authorizes the manufacturer to
use a label on listed products that comply with the require-

ments of this standard, and establishes a follow-up program
conducted by the certification organization as a check of the
methods the manufacturer uses to determine continued com-
pliance of labeled and listed products with the requirements
of this standard.

3.3.6 Certification Organization. An independent, third-party
organization that determines product compliance with the re-
quirements of this standard with a labeling/ listing/follow-up
program.

3.3.7 Chain Saw Protectors. See 3.3.99, Wildland Fire Fight-
ing Chain Saw Protection.

3.3.8 Char. The formation of a brittle residue where the ma-
terial is exposed to thermal energy.

3.3.9 Chest Circumference. Measurement of upper torso gar-
ment from folded edge to folded edge, at base of armholes,
and multiplied by 2 to obtain circumference.

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

3.3.11 Cold Weather Outerwear. See 3.3.101, Wildland Fire
Fighting Protective Cold Weather Outerwear.

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

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

3.3.14 Compliance/Compliant. Meeting or exceeding all ap-
plicable requirements of this standard.

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

3.3.16 Composite. The layer or layers of materials or com-
ponents.

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

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

3.3.19 Cuff. Finished edge of sleeve openings of protective
garments.

3.3.20 Cuff Circumference. Measurement of torso garment
cuff along bottom of opening from folded edge to folded
edge, and multiplied by 2 to obtain circumference.

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

3.3.22 Ease. The size requirements and tolerance of gar-
ments that allow good fit and do not inhibit the natural body
movements or the performance of job-related tasks.

3.3.23 Eyelets. Reinforced holes placed in the footwear up-
per throat through which laces are threaded to secure the
footwear to the wearer.

3.3.24 Eyerow. The row of eyelets.

3.3.25 Face/Neck Shroud. See 3.3.102, Wildland Fire Fight-
ing Protective Face/Neck Shroud.

3.3.26 Flame Resistance. The property of a material whereby
combustion is prevented, terminated, or inhibited following
the application of a flaming or nonflaming source of ignition,
with or without subsequent removal of the ignition source.
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Flame resistance can be an inherent property of a material, or
it can be imparted by specific treatment. (See also 3.3.43, Inher-
ent Flame Resistance.)

3.3.27 Fluorescence. A process by which radiant flux of cer-
tain wavelengths is absorbed and reradiated nonthermally in
other, usually longer wavelengths.

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

3.3.29 Footwear. See 3.3.103, Wildland Fire Fighting Protec-
tive Footwear.

3.3.30 Footwear Upper. That portion of the footwear ele-
ment above the sole, heel, and insole.

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

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

3.3.33 Front Waist Pocket(s). Slanted or side seam opening
pockets that open to the exterior, located at or near the front
waist of a garment.

3.3.34 Garment. See 3.3.104, Wildland Fire Fighting Protec-
tive Garments.

3.3.35 Gloves. See 3.3.105, Wildland Fire Fighting Protective
Gloves.

3.3.36 Goggle Clip. The component of the helmet that re-
tains the strap of the goggles or headlamp.

3.3.37 Goggles. See 3.3.106, Wildland Fire Fighting Protec-
tive Goggles.

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

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

3.3.40 Heel Breast. The forward face of the footwear heel.

3.3.41 Helmet. See 3.3.107, Wildland Fire Fighting Protec-
tive Helmet.

3.3.42 Helmet Shell. A helmet without the suspension sys-
tem, accessories, and fittings.

3.3.43 Inherent Flame Resistance. Flame resistance that is de-
rived from the essential characteristics of the fiber or polymer.

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

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

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

3.3.47 Jacket. See 3.3.108, Wildland Fire Fighting Protective
Jacket.

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

3.3.49 Liner. An inner component of a helmet or garment
designed to provide warmth.

3.3.50 Lining. Any material that is permanently attached and
used to cover or partially cover the inside surface area of a
protective garment.

3.3.51 Load Carrying Protective Equipment. See 3.3.109, Wild-
land Fire Fighting Protective Load Carrying Equipment.

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

3.3.53 Manufacturer. The entity that assumes the liability,
provides the warranty for the compliant product, or obtains
the product certification.

3.3.54 Melt. A response to heat causing a change from solid
to liquid, or become consumed.

3.3.55 Nape Device. A component located below the Bitra-
gion Inion Arc used to aid in helmet retention.

3.3.56 Neck Circumference. Upper torso measurement from
folded edge to folded edge at the midpoint of the collar width
with the garment front closure closed at the top and the top
edges of the collar in horizontal alignment, and multiplied by
2 to obtain the circumference.

3.3.57 Neck Shroud. See 3.3.102, Wildland Fire Fighting Pro-
tective Face/Neck Shroud.

3.3.58 One-Piece Garment. See 3.3.110, Wildland Fire Fighting
Protective One-Piece Garment.

3.3.59 Product Label. A marking provided by the manufac-
turer of each compliant product containing compliance state-
ments, certification statements, manufacturer and model in-
formation, or similar data. The product label is not the
certification 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 label.

3.3.60 Protective Clothing and Equipment. See 3.3.100, Wild-
land Fire Fighting Protective Clothing and Equipment.

3.3.61 Protective Cold Weather Outerwear. See 3.3.101, Wild-
land Fire Fighting Protective Cold Weather Outerwear.

3.3.62 Protective Face/Neck Shroud. See 3.3.102, Wildland
Fire Fighting Protective Face/Neck Shroud.

3.3.63 Protective Footwear. See 3.3.103, Wildland Fire Fight-
ing Protective Footwear.

3.3.64 Protective Garment. See 3.3.104, Wildland Fire Fight-
ing Protective Garments.

3.3.65 Protective Gloves. See 3.3.105, Wildland Fire Fighting
Protective Gloves.

3.3.66 Protective Goggles. See 3.3.106, Wildland Fire Fight-
ing Protective Goggles.

3.3.67 Protective Helmet. See 3.3.107, Wildland Fire Fighting
Protective Helmet.

3.3.68 Protective Jacket. See 3.3.108, Wildland Fire Fighting
Protective Jacket.

3.3.69 Protective One-Piece Garment. See 3.3.110, Wildland
Fire Fighting Protective One-Piece Garment.

3.3.70 Protective Shirt. See 3.3.111, Wildland Fire Fighting
Protective Shirt.
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3.3.71 Protective Trousers. See 3.3.112, Wildland Fire Fight-
ing Protective Trousers.

3.3.72 Proximity Fire Fighting. Specialized fire-fighting op-
erations that can include the activities of rescue, fire suppres-
sion, and property conservation at incidents involving fires
producing very high levels of radiant heat as well as conductive
and convective heat.

3.3.73 Radiant Protective Performance (RPP). The resistance
of a material to radiant heat, measured in seconds, when ex-
posed to a vertically oriented radiant heat source, positioned
at a specific horizontal distance from the vertical placement of
the protective material, sufficient to cause a second-degree
burn to human tissue.

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

3.3.75 Sample. (1) The ensemble, element, item, or compo-
nent that is conditioned for testing. (2) Ensembles, elements,
items, or components that are randomly selected from the
manufacturer’s production line, from the manufacturer’s in-
ventory, or from the open market.

3.3.76 Seams.

3.3.76.1 Seam Assembly. The structure obtained when fab-
rics are joined by means of a seam.

3.3.76.2* Seams (Major). Those seam assemblies where
rupture exposes the wearer to immediate danger.

3.3.76.3* Seams (Minor). Those seam assembly construc-
tions where rupture does not expose the wearer to imme-
diate danger.

3.3.77 Seat Circumference. Lower torso garment measure-
ment from 25 mm (1 in.) above bottom of fly curve from folded
edge to folded edge, multiplied by 2 to obtain circumference.

3.3.78 Separate. A material response evidenced by splitting
or delaminating.

3.3.79 Sewn Seam Strength. The maximum resistance to rup-
ture of the junction formed by stitching together two or more
planar structures, such as textile fabrics.

3.3.80 Shank. The component of footwear that provides ad-
ditional support to the instep.

3.3.81 Shell. A helmet without the suspension system, acces-
sories, and fittings.

3.3.82 Shirt. See 3.3.111, Wildland Fire Fighting Protective
Shirt.

3.3.83 Shroud. See 3.3.102, Wildland Fire Fighting Protective
Face/Neck Shroud.

3.3.84 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 speci-
fied instances, it is a measurement from center sleeve setting
seam at shoulder to bottom edge of sleeve.

3.3.85 Specimen. The conditioned ensemble, element, item,
or component that is tested. Specimens are taken from samples.

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

3.3.87 Textile Fabric. A planar structure consisting of yarns
or fibers.

3.3.88 Thermal Protective Performance (TPP). A numerical
value indicating the resistance of materials to convective and
radiant heat exposure.

3.3.89 Thigh Circumference. Lower torso garment measure-
ment at crotch line from folded edge to folded edge, and mul-
tiplied by 2 to obtain circumference.

3.3.90 Throat. The center of the footwear entrance area be-
hind the gusset, from its top line to the lowest point where it
attaches to the vamp.

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

3.3.92 Trim. Material attached to the exterior surface of pro-
tective clothing or equipment to enhance visibility. Retro-
reflective materials enhance night time visibility, and fluorescent
materials enhance daytime visibility.

3.3.93 Trousers. See 3.3.112, Wildland Fire Fighting Protec-
tive Trousers.

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

3.3.95 Vertical Circumference. One-piece garment measure-
ment from junction of shoulder/collar seam down to the bottom
of the crotch, and multiplied by 2 to obtain circumference.

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

3.3.97 Wear Surface. The bottom of the footwear sole, in-
cluding the heel.

3.3.98 Wildland Fire Fighting. The activities of fire suppression
and property conservation in woodlands, forests, grasslands,
brush, prairies, and other such vegetation, or any combination of
vegetation, that is involved in a fire situation but is not within
buildings or structures.

3.3.99 Wildland Fire Fighting Chain Saw Protection. Items of
protective equipment that provides protection to the legs, or
to the lower torso and legs, excluding the ankles and feet.

3.3.100* Wildland Fire Fighting Protective Clothing and
Equipment. Items of compliant protective clothing and
equipment products that provide protection from some risks,
but not all risks, of emergency incident operations.

3.3.101 Wildland Fire Fighting Protective Cold Weather
Outerwear. Items of protective clothing that provides protec-
tion to the upper or lower torso, arms, and legs to provide
insulation for warmth of the wearer during cold weather.

3.3.102 Wildland Fire Fighting Protective Face/Neck Shroud.
Items of protective clothing that provides protection to the
face and neck area.

3.3.103 Wildland Fire Fighting Protective Footwear. Items of
protective clothing that provides protection to the foot, ankle,
and lower leg.
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3.3.104* Wildland Fire Fighting Protective Garments. Items of
protective clothing that provide protection to the wearer’s up-
per or lower torso, excluding the hands, face, and feet.

3.3.105 Wildland Fire Fighting Protective Gloves. Items of pro-
tective clothing that provides protection to the hands and wrists.

3.3.106 Wildland Fire Fighting Protective Goggles. Items of
protective equipment that provides protection to the eyes and
a portion of the face.

3.3.107 Wildland Fire Fighting Protective Helmet. Items of
protective equipment that provides protection to the head.

3.3.108 Wildland Fire Fighting Protective Jacket. The protec-
tive outer garment item that provides protection to the upper
torso and arms, excluding the hands and head.

3.3.109 Wildland Fire Fighting Protective Load Carrying
Equipment. Items of protective equipment that are worn by
the wildland fire fighter to facilitate the carrying of gear.

3.3.110 Wildland Fire Fighting Protective One-Piece Garment.
The single-piece protective garment item that provides protec-
tion to the upper and lower torso, arms, and legs, excluding
the head, hands, and feet.

3.3.111 Wildland Fire Fighting Protective Shirt. A protective
garment item that provides protection to the upper torso and
arms, excluding the head and hands.

3.3.112 Wildland Fire Fighting Protective Trousers. A protec-
tive garment item that provides protection to the lower torso
and legs, excluding the feet.

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
requirements of Section 4.1, General; Section 4.2, Certifica-
tion Program; Section 4.3, Inspection and Testing; Section 4.4,
Annual Verification of Product Compliance; Section 4.5,
Manufacturers’ Quality Assurance Program; Section 4.6,
Hazards Involving Compliant Product; Section 4.7, Manu-
facturers’ Investigation of Complaints and Returns; and
Section 4.8, Manufacturers’ Safety Alert and Product Recall
Systems.

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 protective face/neck
shroud shall be certified to the requirements specified in Sec-
tions 6.5 and 7.5 with a specific compliant wildland fire fight-
ing protective helmet or helmets.

4.1.3 All certification shall be performed by a certification
organization that meets at least the requirements specified in
Section 4.2, Certification Program and that is accredited for
personal protective equipment in accordance with ISO 65,
General requirements for bodies operating product certification systems.
The accreditation shall be issued by an accreditation body op-
erating in accordance with ISO 17011, General requirements for
accreditation bodies accrediting conformity assessment bodies.

4.1.4 Manufacturers shall not claim compliance with por-
tions or segments of the requirements of this standard and

shall not use the NFPA name or the name or identification of
this standard, NFPA 1977, in any statements about their re-
spective product(s) unless the product(s) is certified as com-
pliant 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 speci-
fied in 5.1.1, 5.2.1, 5.3.1, 5.4.1, 5.5.1, 5.6.1, 5.7.1, and 5.8.1.

4.1.7* The certification organization’s label, symbol, or iden-
tifying 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 1998 edition of this standard on or after
the NFPA effective date for the 2005 edition, which is Feb-
ruary 7, 2005.

4.1.9 The certification organization shall not permit any
manufacturer to continue to label any protective clothing and
equipment that are certified as compliant with the 1998 edi-
tion of this standard on or after September 1, 2005.

4.1.10 The certification organization shall require manufac-
turers to remove all certification labels and product labels in-
dicating compliance with the 1998 edition of this standard
from all protective clothing and equipment that are under the
control of the manufacturer on September 1, 2005, 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
controlled by manufacturers or vendors of the product being
certified.

4.2.2 The certification organization shall be primarily en-
gaged in certification work and shall not have a monetary in-
terest in the product’s ultimate profitability.

4.2.3 The certification organization shall be accredited for
personal protective equipment in accordance with ISO 65,
General requirements for bodies operating product certification systems.
The accreditation shall be issued by an accreditation body op-
erating in accordance with ISO 17011, General requirements for
accreditation bodies accrediting conformity assessment bodies.

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

4.2.5* The contractual provisions between the certification orga-
nization and the manufacturer shall specify that certification is
contingent on compliance with all applicable requirements of
this standard.

4.2.5.1 The certification organization shall not offer or con-
fer any conditional, temporary, or partial certifications.

4.2.5.2 Manufacturers shall not be authorized to use any la-
bel 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 fa-
cilities and equipment available for conducting proper tests to
determine product compliance.
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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 cali-
bration routines, performance verification, proficiency test-
ing, and staff qualification and training programs.

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

4.2.7.1* The certification organization shall require the
manufacturer to have a product recall system specified in Sec-
tion 4.8, Manufacturers’ Safety Alert and Product Recall Sys-
tems, as part of the manufacturer’s quality assurance program.

4.2.7.2 The certification organization shall audit the manu-
facturer’s quality assurance program to ensure that the quality
assurance program provides continued product compliance
with this standard.

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

4.2.9* The certification organization shall have a follow-up in-
spection program of the manufacturer’s facilities of the compli-
ant product with at least two random and unannounced visits per
12-month period to verify the product’s continued compliance.

4.2.9.1 As part of the follow-up inspection program, the cer-
tification organization shall select sample compliant product
at random from the manufacturer’s production line, from the
manufacturer’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 assure that the materials, components, and manufac-
turing quality assurance systems are consistent with the mate-
rials, components, and manufacturing quality assurance that
were inspected and tested by the certification organization
during initial certification and recertification.

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

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

4.2.10 The certification organization shall have in place a
series of procedures, as specified in Section 4.6, Hazards In-
volving Compliant Product, that address report(s) of situa-
tion(s) in which a compliant product is subsequently found to
be hazardous.

4.2.11 The certification organization’s operating procedures
shall provide a mechanism for the manufacturer to appeal
decisions. The procedures shall include the presentation of
information from both sides of a controversy to a designated
appeals panel.

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

4.3 Inspection and Testing.

4.3.1 For both initial certification and recertification of pro-
tective clothing and equipment, the certification organization
shall conduct both inspection and testing as specified in this
section.

4.3.2 All inspections, evaluations, conditioning, and testing for
certification or for recertification shall be conducted by a certifi-
cation organization’s testing laboratory that is accredited in ac-
cordance with the requirements of ISO 17025, General require-
ments for the competence of testing and calibration laboratories.

4.3.2.1 The certification organization’s testing laboratory’s
scope of accreditation to ISO 17025, General requirements for the
competence of testing and calibration laboratories, shall encompass
testing of personal protective equipment.

4.3.2.2 The accreditation of a certification organization’s
testing laboratory shall be issued by an accreditation body op-
erating in accordance with ISO 17011, General requirements for
accreditation bodies accrediting conformity assessment bodies.

4.3.3 A certification organization shall be permitted to utilize
conditioning and testing results conducted by a product or
component manufacturer for certification or recertification
provided the manufacturer’s testing laboratory meets the re-
quirements specified in 4.3.3.1 through 4.3.3.5.

4.3.3.1 The manufacturer’s testing laboratory shall be ac-
credited in accordance with the requirements of ISO 17025,
General requirements for the competence of testing and calibration
laboratories.

4.3.3.2 The manufacturer’s testing laboratory’s scope of ac-
creditation to ISO 17025, General requirements for the competence
of testing and calibration laboratories, shall encompass testing of
personal protective equipment.

4.3.3.3 The accreditation of a manufacturer’s testing labora-
tory shall be issued by an accreditation body operating in ac-
cordance with ISO 17011, General requirements for accreditation
bodies accrediting conformity assessment bodies.

4.3.3.4 The certification organization shall approve the
manufacturer’s testing laboratory.

4.3.3.5 The certification organization shall determine the
level of supervision and witnessing of the conditioning and
testing for certification or recertification conducted at the
manufacturer’s testing laboratory.

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

4.3.5 Inspection by the certification organization shall in-
clude a review of all product labels to ensure that all required
label attachments, compliance statements, certification state-
ments, 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, and 5.8.1.
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4.3.6 Inspection by the certification organization shall in-
clude an evaluation of any symbols and pictorial graphic rep-
resentations used on product labels or in user information, as
permitted 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, and 5.8.1.6 to ensure that the symbols are clearly ex-
plained in the product’s user information package.

4.3.7 Inspection by the certification organization shall in-
clude a review of the user information required by 5.1.2, 5.2.2,
5.3.2, 5.4.2, 5.5.2, 5.6.2, 5.7.2, and 5.8.2 to ensure that the
information has been developed and is available.

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

4.3.9 Testing to determine product compliance with the per-
formance requirements specified in Chapter 7 shall be con-
ducted by the certification organization in accordance with
the specified testing requirements of Chapter 8.

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

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

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

4.3.11 The certification organization shall not allow any
modifications, pretreatment, conditioning, or other such spe-
cial 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 sub-
stitution, repair, or modification, other than as specifically
permitted herein, of any product or any product component
during testing.

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

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

4.3.15 The manufacturer shall maintain all design and perfor-
mance inspection and test data from the certification organiza-
tion used in the certification of the manufacturer’s compliant
product. The manufacturer shall provide such data, upon re-
quest, to the purchaser or authority having jurisdiction.

4.4 Annual Verification of Product Compliance.

4.4.1 All protective clothing and equipment that are labeled
as being compliant with this standard shall undergo recertifi-
cation on an annual basis. This recertification shall include
the following:

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

(2) Testing to all performance requirements as required by
this standard on all manufacturer models and compo-
nents with the following protocol:
(a) Where a test method incorporates testing both before

and after the laundering preconditioning specified in
8.1.2 and the test generates quantitative results, recerti-
fication testing shall be limited to the conditioning that
yielded the worst-case test result during the initial certi-
fication for the model or component.

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

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

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

4.4.2 Samples of manufacturer models and components for
recertification acquired from the manufacturer or compo-
nent supplier during random and unannounced visits as part
of the 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 organization shall also acquire a suf-
ficient quantity of components to be tested for recertification
as required by 4.4.3.

4.4.3 Protective clothing, equipment, and components 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 and equip-
ment item shall be inspected and evaluated to each of the
design requirements specified in Chapter 6.

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

4.4.4 The manufacturer shall maintain all design, inspec-
tion, performance, and test data from the certification or-
ganization produced during the recertification of manufac-
turers’ models and components. The manufacturer shall
provide such data, upon request, to the purchaser or to the
authority having jurisdiction.

4.5 Manufacturers’ Quality Assurance Program.

4.5.1 The manufacturer shall provide and operate a quality
assurance program that meets the requirements of this section
and that includes a product recall system as specified in 4.2.7.1
and Section 4.8, Manufacturers’ Safety Alert and Product Re-
call Systems.
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4.5.2 The manufacturer shall be registered to ISO 9001,
Quality management systems — requirements.

4.5.3 The operation of the quality assurance program shall
evaluate and test compliant product production against this
standard to ensure that production remains in compliance.

4.6 Hazards Involving Compliant Product.

4.6.1* The certification organization shall establish proce-
dures to be followed where situation(s) are reported in which
a compliant product is subsequently found to be hazardous.
These procedures shall comply with the provisions of ISO 27,
Guidelines for corrective action to be taken by a certification body in the
event of misuse of its mark 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 situation, which results in exposing life,
limb, or property to an imminently dangerous or dangerous
condition.

4.6.4 Where a specific hazard is identified, the determination
of the appropriate action for the certification organization
and the manufacturer to undertake shall take into consider-
ation the severity of the hazard and its consequences to the
safety and health of users.

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

4.6.6 The certification organization’s investigation shall in-
clude, but not be limited to, the extent and scope of the prob-
lem as it might apply to other compliant product or compliant
product components manufactured by other manufacturers
or certified by other certification organizations.

4.6.7 The certification organization shall also investigate re-
ports of a hazard where compliant product is gaining widespread
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 pro-
vided in the standard, and no limiting scope of application was
provided by the manufacturer in written material accompanying
the compliant product at the point of sale.

4.6.8 The certification organization shall require the manu-
facturer of the compliant product or the manufacturer of the
compliant product component, if applicable, to assist the cer-
tification organization in the investigation and to conduct its
own investigation as specified in Section 4.7, Manufacturers’
Investigation of Complaints and Returns.

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

4.6.10 Where the facts are conclusive and corrective action is
indicated, but there is no manufacturer to be held respon-
sible, such as when the manufacturer is out of business or the
manufacturer is bankrupt, the certification organization shall

immediately notify relevant governmental and regulatory
agencies and issue a notice to the user community about the
hazard.

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

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

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

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

to implement 4.6.11(1), 4.6.11(2), or 4.6.11(3), or the re-
sponsible parties refuse to take corrective action, the cer-
tification organization shall notify relevant governmental
and regulatory agencies and issue a notice to the user
community about the hazard.

4.6.12 The certification organization shall provide a report to
the organization or individual identifying the reported haz-
ardous condition and notify them of the corrective action in-
dicated, or that no corrective action is indicated.

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

4.7 Manufacturers’ Investigation of Complaints and Returns.

4.7.1 Manufacturers shall provide corrective action in accor-
dance with ISO 9001, Quality management systems — requirements,
for investigating written complaints and returned products.

4.7.2 Manufacturers’ records of returns and complaints re-
lated to safety issues shall be retained for at least 5 years.

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

4.8 Manufacturers’ Safety Alert and Product Recall Systems.

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

4.8.2 The manufacturers’ safety alert and product recall sys-
tem shall provide the following:

(1) The establishment of a coordinator and responsibilities
by the manufacturer for the handling of safety alerts and
product recalls
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(2) A method of notifying all dealers, distributors, purchas-
ers, users, and the NFPA about the safety alert or product
recall that can be initiated within a 1-week period follow-
ing the manufacturer’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 or product recall
and in particular the specific hazard or safety issue found
to exist

(4) Procedures for removing product that is recalled and for
documenting the effectiveness of the product recall

(5) A plan for repairing, replacing, or compensating purchas-
ers for 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 per-
manently 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 compo-
nents in place.

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

5.1.1.3 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 identi-
fying mark shall be permanently attached to the product label or
shall be part of the product label.

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 statements on the product label(s) where explana-
tions for symbols and pictorial graphic representations are ex-
plained 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 (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE
GARMENT MEETS THE REQUIREMENTS OF

NFPA 1977, STANDARD ON PROTECTIVE
CLOTHING AND EQUIPMENT FOR WILDLAND

FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”

5.1.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

(1) Manufacturer’s name, identification, or designation
(2) Manufacturer’s address
(3) Country of manufacture

(4) Manufacturer’s garment identification number, lot num-
ber, or serial number

(5) Month and year of manufacture (not coded)
(6) Model or style name, number, or design
(7) Size
(8) Garment materials and percent content
(9) Cleaning precautions

5.1.2 User Information.

5.1.2.1 The garment manufacturer 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 informa-
tion to the garment in such a manner that it is not possible to
use the garment without being aware of the availability of the
information.

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. The 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 pictorial
graphic representations are explained in the user information.

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

(1) Pre-use information
(a) Safety considerations
(b) Limitations of use
(c) Garment marking recommendations and restrictions
(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 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, Standard on Fire De-
partment Occupational Safety and Health Program, 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) Decontamination procedures
(7) Retirement and disposal criteria and considerations

5.2 Protective Helmet.

5.2.1 Product Label Requirements.

5.2.1.1 Each helmet shall have a product label or labels perma-
nently and conspicuously attached. At least one product label
shall be conspicuously located on or inside each helmet when the
helmet is properly assembled with all components in place.
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5.2.1.2 Configuration of the product label and attachment of
the product label shall not interfere with the legibility of any
printed portion of the product label.

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

5.2.1.4* 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.

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

5.2.1.6 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 explained
in the user information.

5.2.1.7 The following statement shall be printed legibly on the
product label, and all letters shall be at least 2.5 mm (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE
HELMET MEETS THE REQUIREMENTS OF
NFPA 1977, STANDARD ON PROTECTIVE

CLOTHING AND EQUIPMENT FOR WILDLAND
FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”

5.2.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

(1) Manufacturer’s name, identification, or designation
(2) Manufacturer’s address
(3) Country of manufacture
(4) Manufacturer’s helmet identification number, lot num-

ber, or serial number
(5) Month and year of manufacture (not coded)
(6) Model or style name, number, or design
(7) Helmet size or size range
(8) Nominal weight of helmet
(9) Cleaning precautions

5.2.2 User Information.

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

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

5.2.2.3 The required user information or packaging contain-
ing the user information shall be attached to the helmet so
that a deliberate action is necessary to remove it. The helmet
manufacturer shall provide notice that the user information 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 supplement or in place of
worded statements where explanations for symbols and pictorial
graphic representations are explained in the user information.

5.2.2.5 The helmet manufacturer shall provide at least the
following instructions and information with each helmet:

(1) 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, Standard on Fire De-
partment Occupational Safety and Health Program, 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 repair where
applicable

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

5.3 Protective Gloves.

5.3.1 Product Label Requirements.

5.3.1.1 Each glove shall have a product label or labels perma-
nently and conspicuously attached. At least one product label
shall be conspicuously located on or inside each glove when
the glove is properly assembled with all components in place.

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

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

5.3.1.4* The certification organization’s label, symbol, or identi-
fying mark shall be permanently attached to the product label or
shall be part of the product label.

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 explana-
tions for symbols and pictorial graphic representations are ex-
plained in the user information.

5.3.1.7 The following statement shall be printed legibly on the
product label, and all letters shall be at least 2.5 mm (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE
GLOVE MEETS THE REQUIREMENTS OF
NFPA 1977, STANDARD ON PROTECTIVE

CLOTHING AND EQUIPMENT FOR WILDLAND
FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”
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5.3.1.8 At least the following information shall also be
printed legibly on the product label, with all letters at least
2 mm (1⁄16 in.) high:

(1) Manufacturer’s name, identification, or designation
(2) Manufacturer’s address
(3) Country of manufacture
(4) Manufacturer’s glove identification number, lot number,

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

5.3.2 User Information.

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

5.3.2.2 The glove manufacturer shall attach the required
user information or packaging containing the user informa-
tion to the glove pair in such a manner that it is not possible to
use the gloves without being aware of the availability of the
information.

5.3.2.3 The required user information or packaging contain-
ing the user information shall be attached to the glove pair so
that a deliberate action is necessary to remove it. The 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 representations
shall be permitted to be used to supplement or in place of
worded statements where explanations for symbols and pictorial
graphic representations are explained in the user information.

5.3.2.5 The glove manufacturer shall provide at least the fol-
lowing instructions and information with each glove:

(1) Pre-use information
(a) Safety considerations
(b) Limitations of use
(c) Glove marking recommendations and restrictions
(d) A statement that most performance properties of the

glove 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, Standard on Fire De-
partment Occupational Safety and Health Program, and 29 CFR
1910.132, “Personal Protective Equipment”

(6) Maintenance and cleaning
(a) Cleaning instructions and precautions with a statement

advising users not to use gloves that are not thoroughly
cleaned and dried

(b) Maintenance criteria and methods of repair where
applicable

(c) Decontamination procedures
(d) Instructions for frequency and method of user testing

for water resistance
(7) Retirement and disposal criteria and considerations

5.3.2.6 The manufacturer shall make available to prospective
purchasers and the purchaser a chart illustrating the hand
dimension ranges specified in 6.3.4.4.

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 Configuration 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 label pieces shall be permitted in order 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 identi-
fying mark shall be permanently attached to the product label or
shall be part of the product label.

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 label(s) where explana-
tions for symbols and pictorial graphic representations are ex-
plained in the user information.

5.4.1.7 The following statement shall be printed legibly on the
product label, and all letters shall be at least 2.5 mm (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE
FOOTWEAR MEETS THE REQUIREMENTS OF

NFPA 1977, STANDARD ON PROTECTIVE
CLOTHING AND EQUIPMENT FOR WILDLAND

FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”

5.4.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

(1) Manufacturer’s name, identification, or designation
(2) Manufacturer’s address
(3) Country of manufacture
(4) Manufacturer’s footwear identification number, lot num-

ber, 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 manufacturer shall provide at least the
user information that is specified in 5.4.2.5 with each footwear
pair.

5.4.2.2 The footwear manufacturer shall attach the required
user information or packaging containing the user informa-
tion to the boot pair in such a manner that it is not possible to
use the boots without being aware of the availability of the
information.
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5.4.2.3 The required user information or packaging contain-
ing the user information shall be attached to the boot pair so
that a deliberate action is necessary to remove it. The footwear
manufacturer shall provide notice 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 pictorial
graphic representations are explained in the user information.

5.4.2.5 The footwear manufacturer shall provide at least the
following instructions and information with each footwear
pair:

(1) Pre-use information
(a) Safety considerations
(b) Limitations of use
(c) Boot marking recommendations and restrictions
(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 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, Standard on Fire De-
partment Occupational Safety and Health Program, 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 thor-
oughly 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 Manufacturers shall be required to establish and pro-
vide, upon request, a size conversion chart for each model or
style of protective footwear based on toe length, arch length,
and foot width as measured on the Brannock Scientific Foot
Measuring Device.

5.5 Protective Face/Neck Shroud.

5.5.1 Product Label Requirements.

5.5.1.1 Each face/neck shroud shall have a product label or
labels permanently and conspicuously attached.

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

5.5.1.3 Multiple label pieces shall be permitted in order to
carry all statements and information required 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.

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 explana-
tions for symbols and pictorial graphic representations are ex-
plained 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 (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE
FACE/NECK SHROUD MEETS THE

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

WILDLAND FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”

5.5.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

(1) Manufacturer’s name
(2) Manufacturer’s address
(3) Manufacturer’s number, lot, or serial number
(4) Date of manufacture (not coded)
(5) Identification of the compliant helmet or helmets with

which the face/neck shroud was certified

5.5.2 User Information.

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

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

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 provide 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 in place of
worded statements user information where explanations for
symbols and pictorial graphic representations are explained
in the user information.

5.5.2.5 The face/neck shroud manufacturer 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 recommendations and restrictions
(d) A statement that most 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
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(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, Standard on Fire
Department Occupational Safety and Health Program, 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 criteria and considerations

5.5.2.6 The manufacturer shall identify by manufacturer name
and model number the helmet or helmets 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 with 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-
ured and attached to the goggles so that the product label
shall 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 the goggles, tags attached to the goggles,
and package labels printed on or attached to the package con-
taining the smallest number of goggles from which the user
withdraws 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 identi-
fying mark shall be permanently attached to the product label or
shall be part of the product label.

5.6.1.5 All worded portions of the required product labels
shall be printed at least in English.

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 explana-
tions for symbols and pictorial graphic representations are ex-
plained 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 (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING PROTECTIVE
GOGGLE MEETS THE REQUIREMENTS OF

NFPA 1977, STANDARD ON PROTECTIVE
CLOTHING AND EQUIPMENT FOR WILDLAND

FIRE FIGHTING, 2005 EDITION.”

5.6.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

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

(2) Manufacturer’s address
(3) Date of manufacture (not coded)
(4) Cleaning instructions and precautions

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, 2005 Ed.” in letters at least

2 mm (1⁄16 in.) high

5.6.1.10 All markings on the goggles lens shall be perma-
nent, legible, and placed so that they do not interfere with the
vision of the wearer.

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 informa-
tion to the goggles in such a manner that it is not possible to
use the goggles without being aware of the availability of the
information.

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 remove it. The 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 pictorial graphic representations
shall be permitted to be used to supplement or in place of
worded statements user information where explanations for
symbols and pictorial graphic representations are explained
in the user information.

5.6.2.5 The goggles manufacturer shall provide at least the
following instructions and information with each garment.
(1) Pre-use information

(a) Safety considerations
(b) Limitations of use
(c) Recommendations and restrictions
(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 frequency and details
(4) Donning/doffing

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

(5) Proper use consistent with NFPA 1500, Standard on Fire De-
partment Occupational Safety and Health Program, and 29 CFR
1910.132, “Personal Protective Equipment”

(6) Maintenance and cleaning
(a) Cleaning instructions and precautions
(b) Care and storage instructions
(c) Maintenance criteria and methods of repair where

applicable
(d) Decontamination procedures

(7) Retirement and disposal criteria and considerations
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5.7 Chain Saw Protectors.

5.7.1 Product Label Requirements.

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

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

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

5.7.1.4* The certification organization’s label, symbol, or identi-
fying mark shall be permanently attached to the product label or
shall be part of the product label.

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

5.7.1.6 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 explana-
tions for symbols and pictorial graphic representations are ex-
plained in the user information.

5.7.1.7 The following statement shall be printed legibly on the
product label, and all letters shall be at least 2.5 mm (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING CHAIN SAW
PROTECTOR MEETS THE REQUIREMENTS OF

NFPA 1977, STANDARD ON PROTECTIVE
CLOTHING AND EQUIPMENT FOR WILDLAND

FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”

5.7.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

(1) Manufacturer’s name, identification, or designation
(2) Manufacturer’s address
(3) Country of manufacture
(4) Manufacturer’s lot number, or serial number
(5) Month and year of manufacture (not coded)
(6) Model or style name, number, or design
(7) Size
(8) Cleaning precautions

5.7.2 User Information.

5.7.2.1 The chain saw protector manufacturer 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 protector in such a manner
that it is not possible to use it without being aware of the avail-
ability of the information.

5.7.2.3 The required user information or packaging containing
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 manufacturer shall provide notice that the user infor-
mation 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 pictorial
graphic representations are explained in the user information.

5.7.2.5 The chain saw protector manufacturer shall 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 properties 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) Retirement and disposal criteria and considerations

5.8 Load Carrying Protective Equipment.

5.8.1 Product Label Requirements.

5.8.1.1 The load carrying assembly and each detachable load
carrying item shall have a product label or labels permanently
and conspicuously attached.

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

5.8.1.3 Multiple label pieces shall be permitted in order to
carry all statements and information required.

5.8.1.4* The certification organization’s label, symbol, or identi-
fying mark shall be permanently attached to the product label or
shall be part of the product label.

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 explana-
tions for symbols and pictorial graphic representations are ex-
plained in the user information.

5.8.1.7 The following statement shall be printed legibly on the
product label, and all letters shall be at least 2.5 mm (3⁄32 in.)
high:

“THIS WILDLAND FIRE FIGHTING LOAD
CARRYING EQUIPMENT MEETS THE

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

WILDLAND FIRE FIGHTING, 2005 EDITION.

DO NOT REMOVE THIS LABEL.”
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5.8.1.8 At least the following information shall also be printed
legibly on the product label, with all letters at least 2 mm (1⁄16 in.)
high:

(1) Manufacturer’s name, identification, or designation
(2) Manufacturer’s address
(3) Country of manufacture
(4) Manufacturer’s identification number, lot number, or se-

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

5.8.2 User Information.

5.8.2.1 The load carrying equipment manufacturer shall pro-
vide at least the user information that is specified in 5.8.2.5
with each load carrying equipment item.

5.8.2.2 The load carrying equipment manufacturer shall attach
the required user information or packaging containing the user
information to the load carrying equipment in such a manner
that it is not possible to use the load carrying equipment without
being aware of the availability of the information.

5.8.2.3 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 no-
tice that the user information is to be removed ONLY by the
end user.

5.8.2.4 Symbols and other pictorial graphic representations
shall be permitted to be used to supplement or in place of
worded statements user information where explanations for
symbols and pictorial graphic representations are explained
in the user information.

5.8.2.5 The load carrying equipment manufacturer shall pro-
vide at least the following instructions and information with
each item:

(1) Pre-use information
(a) Safety considerations
(b) Limitations of use
(c) Recommendations and restrictions
(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

(5) Proper use consistent with NFPA 1500, Standard on Fire De-
partment Occupational Safety and Health Program, 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

Chapter 6 Design Requirements

6.1 Protective Garment Item Design Requirements.

6.1.1 Garment 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.

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

6.1.3 Jackets, shirts, and one-piece garments shall not have
turn-up cuffs. Sleeve cuffs shall have a closure system that can
be adjusted to provide a snug and secure fit around the wrist
while wearing a glove that is compliant with the glove require-
ments of this standard.

6.1.4 Where provided, all pockets that open to the exterior of
garments, other than front waist pockets, shall have a cover or
closure system.

6.1.5 Any pass-through openings in garments shall have a
means of fastening them in a closed position.

6.1.6 Bottoms of upper torso garments, other than cold
weather outerwear, shall be designed so that the bottom
edge conforms to the respective front and back lengths
specified in Table 6.1.17.3(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 garment, other than cold weather
outerwear, prepared as specified in 6.1.17.7, a line shall be
formed between the two lowest points on the garment bottom
edge. Minimum front and back lengths shall extend to that line
as a minimum.

6.1.7 All snaps shall meet the requirements of MS 27980F,
Fasteners, Snap, Style 2, of Fasteners, Snap, MIL-F-10884G.

6.1.8 Fastener tape shall meet the requirements of A-A-
55126, Fastener Tapes, Hook and Pile, Synthetic.

6.1.9 Zippers shall meet the requirements of V-F-106F, Fasten-
ers, Slide, Interlocking.

6.1.10 All thread used to manufacture garments shall be
made of inherently flame-resistant fiber.

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

6.1.12 All closure systems shall not come into direct contact
with the body.

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

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

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

6.1.16 Where trim and retroreflective materials other than
trim are used on garments, the trim or other retroreflective
materials shall be distributed over the exterior of the garment
to provide 360-degree visibility of the wearer.

6.1.17 Size Requirements.

6.1.17.1 The requirements of 6.1.17.3 through 6.1.17.8 shall
not apply to cold weather outerwear.
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6.1.17.2 Cold weather outerwear shall be provided in a mini-
mum of five distinct sizes ranging from chest size 39 through
59 and sleeve length of 775 mm (30 in.) to 900 mm (35 in.).

6.1.17.3 Manufacturers shall produce garments in accordance
with the minimum sizing requirements indicated in Table
6.1.17.3(a), Table 6.1.17.3(b), Table 6.1.17.3(c), and Table
6.1.17.3(d).

Table 6.1.17.3(a) Minimum Sizing Requirements for Protective Upper Torso Garments (in.)

Dimension
Measured*

Garment Size
Amount of
Change†XS S M L XL 2XL

Neck size 13–131⁄2 14–141⁄2 15–151⁄2 16–161⁄2 17–171⁄2 18–181⁄2 1
Collar length (A) 143⁄4 153⁄4 163⁄4 173⁄4 183⁄4 193⁄4 1
Collar width (B) 3 3 3 3 3 3 0
Front length (C) 26 27 28 29 30 31 1
Back length (D) 28 29 30 31 32 33 1
Sleeve length (E) 301⁄2 311⁄2 321⁄2 331⁄2 341⁄2 351⁄2 1
Cuff (F) 121⁄2 13 131⁄2 14 141⁄2 15 1⁄2
Chest (G) 39 43 47 51 55 59 4
Waist (H) 33 37 41 45 49 53 4
Bottom (I) 39 43 47 51 55 59 4

Note: To convert measurements to millimeters, multiply by 25.
*Letters in parentheses refer to Figure 6.1.17.7(a).
†The amount of change between two consecutive garment sizes for the dimension measured.

Table 6.1.17.3(b) Minimum Sizing Requirements for Men’s Lower Torso Protective Garments (in.)

Dimension
Measured*

Garment Size
Amount of
Change†26 28 30 32 34 36 38 40

Waist (A) 26 28 30 32 34 36 38 40 2
Seat (B) 37 39 41 43 45 47 49 51 2
Thigh (C) 25 26 27 28 29 30 31 32 1
Knee (D) 171⁄2 181⁄4 19 193⁄4 201⁄2 211⁄4 22 223⁄4 3⁄4
Cuff (E) 17 18 181⁄2 19 191⁄2 20 201⁄2 21 1⁄2
Front rise (F) 111⁄8 117⁄16 113⁄4 121⁄16 123⁄8 1211⁄16 13 131⁄4 5⁄16

Back rise (G) 165⁄8 1615⁄16 171⁄4 179⁄16 177⁄8 183⁄16 181⁄2 1813⁄16 5⁄16

Inseam (H) Cut to order or provided in 1 in. increments between 28 and 36 in.

Note: To convert measurements to millimeters, multiply by 25.
*Letters in parentheses refer to Figure 6.1.17.7(b).
†The amount of change between two consecutive garment sizes for the dimension measured.

Table 6.1.17.3(c) Minimum Sizing Requirements for Women’s Lower Torso Protective Garments (in.)

Dimension
Measured*

Garment Size
Amount of
Change†23 25 27 29 31 33 35 37

Waist (A) 23 25 27 29 31 33 35 37 2
Seat (B) 37 39 41 43 45 47 49 51 2
Thigh (C) 25 26 27 28 29 30 31 32 1
Knee (D) 171⁄2 181⁄4 19 193⁄4 201⁄2 211⁄4 22 223⁄4 3⁄4
Bottom (E) 171⁄2 18 181⁄2 19 191⁄2 20 201⁄2 21 1⁄2
Front rise (F) 111⁄8 117⁄16 113⁄4 121⁄16 123⁄8 1211⁄16 13 135⁄16 5⁄16

Back (G) 1611⁄16 17 175⁄16 175⁄8 1715⁄16 181⁄4 189⁄16 187⁄8 5⁄16

Inseam (H) Cut to order or provided in 1 in. increments between 28 and 36 in.

Note: To convert measurements to millimeters, multiply by 25.
*Letters in parentheses refer to Figure 6.1.17.7(b).
†The amount of change between two consecutive garment sizes for the dimension measured.
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6.1.17.4 Size requirements for tall sizes for upper torso mea-
surements as specified in Table 6.1.17.3(a) and Table 6.1.17.3(d)
shall have an additional 25 mm (1 in.) added to the sleeve length
dimension and an additional 38 mm (11⁄2 in.) added to the front
and back length dimensions.

6.1.17.5 Garments shall be permitted for sizes midway be-
tween those specified, provided that they meet dimensional
requirements that are midway between the respective values
for corresponding even sizes specified in Table 6.1.17.3(a),
Table 6.1.17.3(b), Table 6.1.17.3(c), and Table 6.1.17.3(d).

6.1.17.6 Garments shall be permitted to be custom made,
provided that the individual is measured for all dimensions
cited in the sizing tables and that the garment provides the
minimum ease specified in Table 6.1.17.6.

6.1.17.7 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 6.1.17.7(a), Figure
6.1.17.7(b), and Figure 6.1.17.7(c).

6.1.17.8 The minimum seam allowance for all major seams
shall be at least 10 mm (3⁄8 in.), and all minor seams shall be at
least 6 mm (1⁄4 in.).

6.2 Protective Helmet Item Design Requirements.

6.2.1 Helmet 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.

6.2.2 Helmets shall meet as a minimum the requirements for
Type 1, Class G helmets as specified in ANSI Z89.1, Protective
Headwear for Industrial Workers.

6.2.3 Helmets shall be designed to consist of at least a shell
with a brim or peak, a means of absorbing energy, suspension

system with sweatband, chin strap, nape device, goggle clips,
and retroreflective markings.

6.2.3.1 The brim shall be an integral part of the helmet shell
that extends outward around the entire circumference of the
shell.

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

6.2.4 Provisions shall be made for ventilation between the
head and the helmet shell.

6.2.5 All materials used in the helmet construction that are
designed to come in contact with the wearer’s head or skin
shall be known to be nonirritating to normal skin.

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

6.2.7 The area under the peak or the front of the brim shall
be permitted to be covered only with a nonconducting, non-
flammable, antiglare material.

6.2.8 Clips for headlamps or goggles shall be permanently
attached with at least one clip at the rear of the helmet and
one clip on each side of the helmet. Clips shall be suitably
located to retain straps and shall not be attached more than
55 mm (23⁄16 in.) above the lowest point of the helmet dome,
excluding the brim.

6.2.9 Suspension shall contain a nape device that shall be
removable and replaceable.

6.2.9.1 The suspension shall be adjustable in 1⁄8 hat size or
smaller increments.

Table 6.1.17.3(d) Minimum Sizing Requirements for Protective One-Piece Garments (in.)

Dimension Measured*

Garment Size
Amount of
Change†XS S M L XL

Neck size (A) 7 71⁄2 8 81⁄2 9 1⁄2
Collar length (B) 143⁄4 153⁄4 163⁄4 173⁄4 183⁄4 1
Collar width (C) 3 3 3 3 3 0
Sleeve length (D) 301⁄2 311⁄2 321⁄2 331⁄2 341⁄2 1
Cuff, sleeve (E) 121⁄2 13 131⁄2 14 141⁄2 1⁄2
Chest (F) 32 36 40 44 48 4
Seat (G) 37 41 45 49 53 4
Thigh (H) 25 27 29 31 33 2
Knee (I) 171⁄2 19 201⁄2 22 231⁄2 11⁄2
Bottom (J) 171⁄2 181⁄2 191⁄2 201⁄2 211⁄2 1
Vertical circumference (K)

S (short size) — — 69 711⁄2 74 —
R (regular size) 631⁄2 631⁄2 71 731⁄2 76 —
T (tall size) 651⁄2 651⁄2 73 751⁄2 78 —

Height range
S (short size) — — 64–67 — — —
R (regular size) 63–66 — 671⁄2–72 — — —
T (tall size) 661⁄2–69 — 721⁄2–75 — — —

Note: To convert measurements to millimeters, multiply by 25.
*Letters in parentheses refer to Figure 6.1.17.7(c).
†The amount of change between two consecutive garment sizes for the dimension measured.
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6.2.9.2 There shall be sufficient clearance between the shell
and the suspension to provide ventilation with the suspension
adjusted to the maximum designated size.

6.2.10 A sweatband shall be provided that shall cover at least
the forehead portion of the suspension system. Sweatbands
shall be either removable and replaceable or shall be integral
with the suspension.

6.2.11 The helmet shall be designed so that the distance be-
tween the top of the head and the underside of the shell can-
not be adjusted to less clearance than the manufacturer’s re-
quirements for that specific helmet.

6.2.12 Chin straps shall be provided that attach to the hel-
met. Both chin and nape straps shall not be less than 13 mm
(1⁄2 in.) in width.

6.2.13 All thread used to manufacture helmets shall be made
of inherently flame-resistant fiber.

6.2.14 Helmets shall not 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.
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FIGURE 6.1.17.7(a) Upper Torso Measurements [to be used
with Table 6.1.17.3(a)].
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FIGURE 6.1.17.7(b) Lower Torso Measurements [to be used
with Table 6.1.17.3(b) and Table 6.1.17.3(c)].

Table 6.1.17.6 Ease

Amount of Ease (in.)

Dimension
Men’s

Garments
Women’s
Garments

Upper torso garment
Neck circumference +1 +1
Chest circumference +6 +6
Hip circumference +6 +6
Bottom circumference +6 +6
Cuff circumference +6 +6
Amount of front and back

length extending below
top of hip line

+6 +6

Lower torso garment
Waist circumference +1 +1
Seat circumference +6 +7
Thigh circumference +6 +6
Knee circumference +6 +6
Bottom circumference +11 +11
Rise (front and back) +6 +11

One-piece garment
Neck circumference +1 +1
Chest circumference +6 +6
Cuff circumference +6 +6
Seat circumference +6 +7
Thigh circumference +6 +6
Knee circumference +6 +6
Bottom circumference +11 +11
Vertical circumference +10 +10

Note: To convert measurements to millimeters, multiply by 25.
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6.2.15.2 The retroreflective markings shall be placed above
the goggle or headlamp clips so as not to be obscured by any
clip or by the strap retained by the clips.

6.3 Protective Glove Item Design Requirements.

6.3.1 Glove 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.

6.3.2 Glove bodies shall be designed such that they closely
conform to the wrist or are adjustable at the wrist and shall
extend a minimum of 25 mm (1 in.) past the wrist crease. The
location of the wrist crease shall be as shown in Figure 6.3.2.

6.3.3 All thread used to manufacture gloves shall be made of
inherently flame-resistant fiber.

6.3.4 Sizing.

6.3.4.1 In order to label or otherwise indicate that a glove
complies with the requirements of this standard, the manufac-
turer shall provide gloves in not less than five separate and
distinct sizes.

6.3.4.2 The manufacturer shall provide the purchaser with
the hand dimension ranges specified in 6.3.4.4.

6.3.4.3 Custom-sized gloves outside the ranges specified in
this section shall be permitted in addition to the required five
sizes.

6.3.4.4 The glove size indicated on the product label shall be
determined by the hand dimensions given in Table 6.3.4.4.

6.4 Protective Footwear Item Design Requirements.

6.4.1 Footwear 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.

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

A

G

H

I

J

D

K

E

B

C

F

FRONT BACK

A. Neck
B. Collar length
C. Collar width

D. Sleeve length
E. Cuff
F. Chest

G. Seat
H. Thigh
 I. Knee

J. Bottom
K. Vertical circumference

FIGURE 6.1.17.7(c) One-Piece Garment Torso Measurements [to be used with Table 6.1.17.3(d)].
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FIGURE 6.3.2 Anatomical Landmarks at Base of Hand.
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6.4.3 The heel breast shall not be less than 13 mm (1⁄2 in.).
The heel breasting angle shall not be less than 90 degrees nor
more than 135 degrees relative to the sole and as shown in
Figure 6.4.3.

6.4.4 Footwear height shall be a minimum of 200 mm (8 in.).

6.4.4.1 The height shall be determined by measuring inside
the boot from the center of the insole at the heel up to a
perpendicular reference line extending across the width of
the boot at the lowest point of the top line.

6.4.4.2 Removable insole inserts shall not be removed prior
to measurement.

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

6.4.6 Where used, there shall be a minimum of four metal
stud hooks on each side of the eyerow, and they shall meet the
requirements of 7.4.2 and 7.4.8.

6.4.7 Eyelets shall be constructed of coated steel, solid brass,
brass-coated nickel, or nickel.

6.4.8 All thread used to manufacture footwear shall be made
of inherently flame-resistant fiber.

6.4.9 Sizing.

6.4.9.1 Protective footwear shall be available in all of the fol-
lowing 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

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

6.4.9.3 Full and half sizes in each of the three required widths
shall be accomplished by individual and unique lasts to pro-
vide proper fit.

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 pro-
vide limited protection to the face and neck areas, as specified
within this section, that do not receive primary protection
from the helmet.

6.5.3 The shroud shall be designed to attach to an NFPA 1977–
compliant helmet.

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

6.5.4.1 The shroud shall be donned properly on the helmet
in the position that it is intended to be worn, as specified by
the manufacturer, on a compliant wildland fire fighting hel-
met as identified in 5.5.1.8(5).

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

6.5.4.3 In this position, the shroud shall provide a minimum
coverage on each side, measured downward from the refer-
ence plane at the 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 the rear
midsagittal plane, of 210 mm (83⁄8 in.) and shall provide a mini-
mum coverage in the front, measured downward from the refer-
ence plane at the front midsagittal plane, of 200 mm (8 in.).

Table 6.3.4.4 Ranges of Hand Dimensions to be Accommodated by Glove Sizes

Hand Length Hand Circumference

Size mm (in.) mm (in.)

Extra small (XS) 165–175 (6.40–6.79) 165–205 (6.40–7.97)
Small (S) 175–185 (6.79–7.19) 175–215 (6.79–8.37)
Medium (M) 185–195 (7.19–7.58) 185–225 (7.19–8.76)
Large (L) 195–205 (7.58–7.97) 195–235 (7.58–9.15)
Extra large (XL) 205–215 (7.97–8.37) 205–245 (7.97–9.55)

Throat
Top line

Gusset

Toe

Sole

Welt and
weltline

Vamp Ball
Laddershank

Heel breast

Heel

Eyerow

Quarter

Collar

Heel

90° to 135°
heel breast 
angle

FIGURE 6.4.3 Footwear Terms.
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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
(63⁄4 in.) when measured along the reference plane.

6.5.5.2 The bottom of the shroud face opening shall not ex-
ceed 40 mm (11⁄2 in.) when measured downward from 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 or neck when the
shroud is positioned as specified in 6.6.4.

6.5.7 All snaps shall meet the requirements of MS 27980F,
Fasteners, Snap, Style 2, of Fasteners, Snap, MIL-F-10884G.

6.5.8 Fastener tape shall meet the requirements of A-A-55126,
Fastener Tapes, Hook and Pile, Synthetic.

6.5.9 Zippers shall meet the requirements of V-F-106F, Fasten-
ers, Slide, Interlocking.

6.5.10 All thread used to manufacturer face/neck shrouds or
face/neck shroud components 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 this section where inspected by the
certification organization as specified in Section 4.3.

6.6.2 Goggles shall meet the requirements for high impact
protection of ANSI Z87.1, Occupational and Educational Eye and
Face Protection.

6.6.3 Goggles shall be designed to consist of at least a frame,
a lens or lenses, and a retention strap or means of attachment
to a NFPA 1977–compliant helmet.

6.6.4 All materials in the goggle construction that are de-
signed to come in contact with the wearer’s head or skin shall
be known to be nonirritating to normal skin.

6.6.5 All 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 helmet’s performance below
the requirements of this standard.

6.7 Chain Saw Protector Item Design Requirements.

6.7.1 Chain saw protector 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.

6.7.2 Chain saw protectors shall be designed as leg protectors.

6.7.3 Chain saw protectors that are designed to protect the legs
shall meet the requirements of Sections 4 and 5 of ASTM F 1897,
Standard Specification for Leg Protection for Chain Saw Users.

6.7.3.1 Chain saw protectors that are designed to protect the
legs and that are configured as pants or trousers shall meet the
requirements of 5.2.1 of ASTM F 1897, Standard Specification for
Leg Protection for Chain Saw Users.

6.7.3.2 Chain saw protectors that are designed to protect the
legs and that are configured as chaps or leggings shall meet

the requirements of 5.2.2 of ASTM F 1897, Standard Specifica-
tion for Leg Protection for Chain Saw Users.

6.7.4 All thread used to manufacture chain saw protectors
shall be made of inherently flame-resistant fiber.

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

6.8 Load Carrying Protective Equipment Item Design Re-
quirements.

6.8.1 Load carrying protective equipment items shall have at
least the applicable design requirements specified in this sec-
tion where inspected by the certification organization as speci-
fied in Section 4.3.

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

6.8.3 The design of the load carrying protective equipment
items shall allow the carrying of the fire fighters’ personal wa-
ter supply in the form of canteens, water bottles, or bladders.

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

Chapter 7 Performance Requirements

7.1 Protective Garment Item Performance Requirements.

7.1.1 Garment textile fabrics shall be tested for radiant pro-
tective performance as specified in Section 8.2, Radiant Pro-
tective Performance (RPP) Test, and shall have an average
RPP value of not less than 7.

7.1.2 Garment textile fabrics, collar linings, winter liners
where provided, trim, lettering, and other materials used in
garment construction — including but not limited to labels,
linings, padding, reinforcements, bindings, hanger loops, em-
blems, 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, Flame Resistance Test, 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 8.3.2.1 shall be tested for resistance to flame as
specified in Section 8.3, Flame Resistance Test, and shall not be
totally consumed, shall not have an afterflame of more than 2 sec-
onds average, and shall not melt or drip.

7.1.3 Garment textile fabrics and interlinings, winter liners
where provided, and collar linings shall be individually tested
for resistance to heat as specified in Section 8.4, Heat and
Thermal Shrinkage Resistance Test, and shall not shrink more
than 10 percent in any direction.

7.1.4 Garment textile fabrics and interlinings, winter liners
where provided, trim, lettering, and other materials used in
garment construction — including but not limited to pad-
ding, reinforcements, labels, wristlets, collars, closures, fasten-
ers, bindings, hanger loops, emblems, and patches, but ex-
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cluding hook and pile fasteners and elastic where not in direct
contact with the skin — shall be individually tested for resis-
tance to heat as specified in Section 8.4, Heat and Thermal
Shrinkage Resistance Test, and shall not melt, drip, separate,
or ignite. In addition, garment textile fabrics shall not char.

7.1.5 All garment hardware shall be individually tested for
resistance to heat as specified in Section 8.4, Heat and Ther-
mal Shrinkage Resistance Test, and shall not ignite and shall
remain functional.

7.1.6 Garment composite, excluding cold weather outerwear
garments and excluding winter liners where provided, shall be
tested for evaporative heat transfer as specified in Section 8.5,
Total Heat Loss Test, and shall have a total heat loss of not less
than 450 W/m2.

7.1.7 Woven garment textile fabrics, collar linings, and winter
liners where provided shall be individually tested for resistance to
tearing as specified in Section 8.6, Tear Resistance Test, and shall
have a tear strength of not less than 22 N (5 lbf).

7.1.7.1 Where garment textile fabrics, collar linings, and cold
weather liners are knit materials, these materials shall instead
be individually tested for burst strength as specified in Section
8.10, Burst Strength Test, 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, Cleaning Shrinkage Re-
sistance Test, and shall not shrink more than 5 percent in any
direction.

7.1.9 All garment seam assemblies shall be tested for strength
as specified in Section 8.8, Seam Breaking Strength Test.

7.1.9.1 Woven garment 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 Where the fabric strength is less than the required
seam strength specified in 7.1.9.1, providing the fabric fails
without failure of the seam below the applicable forces
specified in 7.1.9.1, the seam breaking strength shall be
considered acceptable.

7.1.10 All sewing thread utilized in the construction of gar-
ments shall be tested for resistance to melting as specified in
Section 8.9, Thread Heat Resistance Test, and shall not ignite,
melt, or char.

7.1.11 Garment product labels shall be tested for legibility as
specified in Section 8.31, Label Durability and Legibility Test
1, and shall not be torn, shall remain in place, and shall be
legible to the unaided eye.

7.1.12 Where trim is used on garments, trim shall be tested for
retroreflectivity as specified in Section 8.16, Retroreflectivity and
Fluorescence Test, and shall have a coefficient of retroreflection
(RA) of not less than 100 cd/lux/m2 (100 cd/fc/ft2).

7.1.13 Where trim is used on garments and includes both
retroreflective and fluorescent materials, samples of the trim

shall be tested for both retroreflectivity and fluorescence as
specified in Section 8.16, Retroreflectivity and Fluorescence
Test, and shall have a total coefficient of retroreflection (RA)
of not less than 100 cd/lux/m2 (100 cd/fc/ft2), and shall be
designated as fluorescent.

7.2 Protective Helmet Item Performance Requirements.

7.2.1 All sewing thread utilized in the construction of hel-
mets, excluding that used on the crown straps, shall be tested
for resistance to melting as specified in Section 8.9, Thread
Heat Resistance Test, and shall not ignite, melt, or char.

7.2.2 Specimen helmets shall be tested for resistance to top
impact as specified in Section 8.11, Top Impact Resistance Test
(Force) After Radiant Conditioning, and shall have no speci-
men 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 dam-
age to the helmet shell or component parts shall not in itself
constitute failure.

7.2.3 Helmets shall be tested for penetration resistance as
specified in Section 8.12, Helmet Physical Penetration Resis-
tance Test After Radiant Conditioning, and the penetration
striker shall not make contact with the headform as indicated
by the contact indicator.

7.2.4 Antiglare material on helmets, where provided as per-
mitted in 6.2.7, shall be tested for flame resistance as specified
in Section 8.13, Helmet Antiglare Flammability Test, and shall
not show any visible afterflame time greater than 5 seconds.

7.2.5 Helmets shall be tested for heat resistance as specified
in Section 8.4, Heat and Thermal Shrinkage Resistance Test,
and shall not have any deformation of the brim or peak ex-
ceed 25 percent of its length.

7.2.6 Helmets shall be tested for suspension system separa-
tion as specified in Section 8.15, Suspension System Retention
Test. The force required to separate any individual attachment
point of the suspension assembly from the helmet shell and
each adjusting mechanism of the suspension system assembly
shall not be less than 22 N (5 lbf). There shall not be any
failure of any adjusting mechanism to function properly.

7.2.7 Helmet trim shall be tested for retroreflectivity as speci-
fied in Section 8.16, Retroreflectivity and Fluorescence Test,
and shall have a coefficient of retroreflection (RA) of not less
than 100 cd/lux/m2 (100 cd/fc/ft2).

7.2.8 Helmet chin straps shall be tested for retention system
separation as specified in Section 8.17, Retention System Test,
and shall have no failure of any mechanism to function prop-
erly, and the chin strap shall not exhibit any breakage and
shall not stretch or slip more than 38 mm (11⁄2 in.).

7.2.9 Helmets with goggle or headlamp clips shall be tested
for attachment strength as specified in Section 8.19, Goggle
and Headlamp Clip Attachment Test, and shall not release
from the shell and shall not deflect more than 6 mm (1⁄4 in.)
from their original position.

7.2.10 Helmet product labels shall be tested for legibility as
specified in Section 8.32, Label Durability and Legibility Test
2, and shall not be torn, shall remain in place, and shall be
legible to the unaided eye.

7.3 Protective Glove Item Performance Requirements.

7.3.1 Gloves shall be tested for heat resistance as specified in
Section 8.4, Heat and Thermal Shrinkage Resistance Test, and
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shall not separate, melt, ignite, or drip, shall not shrink more
than 10 percent in either direction after testing, shall be don-
nable, and shall be flexible.

7.3.2 Gloves shall be tested for flame resistance as specified in
Section 8.20, Protective Glove Flame Resistance Test, and shall
not melt or drip, shall not have any afterflame of more than
2 seconds, shall not have any char length in excess of 100 mm
(4 in.), and the consumed materials shall not exceed 50 per-
cent of the specimen’s original weight.

7.3.3 Gloves shall be tested for resistance to conductive heat
as specified in Section 8.21, Conductive Heat Resistance Test,
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 Gloves shall be tested for thermal protective perfor-
mance (TPP) as specified in Section 8.22, Thermal Protective
Performance Test, and shall have an average TPP of not less
than 20.

7.3.5 Gloves shall be tested for resistance to cutting as speci-
fied in Section 8.23, Cut Resistance Test, and shall have a dis-
tance of blade travel greater than 25 mm (1 in.).

7.3.6 Gloves shall be tested for resistance to puncture as
specified in Section 8.24, Puncture Resistance Test, and shall
have a puncture force of not less than 40 N (8.8 lbf).

7.3.7 Gloves shall be tested for dexterity as specified in Sec-
tion 8.25, Dexterity Test, and shall have an average percent of
bare-handed control not exceeding 200 percent.

7.3.8 Gloves shall be tested for grip as specified in Section 8.26,
Grip Test, and shall demonstrate a weight-pulling capacity of not
less than 90 percent of the bare-handed control values.

7.3.9 Glove product labels shall be tested for legibility as
specified in Section 8.31, Label Durability and Legibility Test
1, and 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 construction of gloves
shall be tested for resistance to melting as specified in Section 8.9,
Thread Heat Resistance Test, and shall not ignite, melt, or char.

7.4 Protective Footwear Item Performance Requirements.

7.4.1 Footwear shall be tested for resistance to heat as speci-
fied in Section 8.4, Heat and Thermal Shrinkage Resistance
Test, and, excluding laces, shall have no part of the footwear
melt, shall have no delamination of any part of the footwear,
and shall have all hardware remain functional.

7.4.2 Footwear metal parts shall be tested for resistance to
corrosion as specified in Section 8.27, Corrosion Resistance
Test. Metals inherently resistant to corrosion — including but
not limited to stainless steel, brass, copper, aluminum, and
zinc — shall show no more than light surface-type corrosion or
oxidation. Ferrous metals shall show no corrosion of the base
metals. Hardware shall remain functional.

7.4.3 Footwear shall be tested for resistance to cut as speci-
fied in Section 8.23, Cut Resistance Test, and shall have a dis-
tance of blade travel greater than 25 mm (1 in.).

7.4.4 Footwear shall be tested for resistance to puncture as
specified in Section 8.24, Puncture Resistance Test, and shall
have a puncture force of not less than 59 N (13 lbf).

7.4.5 Footwear sole and heel composites, excluding the sole
and heel composites of caulked boots, shall be tested for resis-

tance to abrasion as specified in Section 8.18, Protective Foot-
wear Abrasion Test, and shall have an abrasion resistance rat-
ing of not less than 100 NBS index.

7.4.6 Footwear shall be tested for resistance to conductive
heat as specified in Section 8.28, Footwear Conductive Heat
Resistance Test, and the footwear inside sole surface tempera-
ture shall not exceed 44°C (111°F).

7.4.7 Footwear sole composites shall be tested for slip resis-
tance as specified in ASTM F 489, Standard Test Method for Using
a James Machine, and shall have a minimum static coefficient of
friction value of 0.5.

7.4.8 Footwear eyelets and stud hooks shall be tested for at-
tachment strength as specified in Section 8.29, Eyelet and
Stud Post Attachment Test, and shall have a minimum detach-
ment strength of 294 N (66 lbf).

7.4.9 Footwear, without laces in place, shall be tested for re-
sistance to flame as specified in Section 8.14, Flame Resistance
Test for Protective Footwear, and shall not have an afterflame
greater than 2 seconds and shall not melt, drip, or ignite.

7.4.10 Footwear product labels shall be tested for legibility as
specified in Section 8.31, Label Durability and Legibility Test 1,
and shall not be torn, shall remain in place, and shall be legible
to the unaided eye.

7.4.11 All sewing thread utilized in the construction of foot-
wear shall be tested for resistance to melting as specified in
Section 8.9, Thread Heat Resistance Test, and shall not ignite,
melt, or char.

7.5 Protective Face/Neck Shroud Item Performance Re-
quirements.

7.5.1 Face/neck shroud textile fabrics shall be tested for ra-
diant protective performance as specified in Section 8.2, Radi-
ant Protective Performance (RPP) Test, and shall have an av-
erage RPP value of not less than 7.

7.5.2 Face/neck shroud textile fabrics and other materials
used in garment construction — including but not limited to
labels, linings, padding, reinforcements, bindings, but exclud-
ing 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, Flame Resis-
tance Test, 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.

7.5.3 Face/neck shroud textile fabrics and interlinings shall
be individually tested for resistance to heat as specified in Sec-
tion 8.4, Heat and Thermal Shrinkage Resistance Test, and
shall not shrink more than 10 percent in any direction.

7.5.4 Face/neck shroud textile fabrics and interlinings and
other materials used in face/neck shroud construction — in-
cluding but not limited to padding, reinforcements, labels,
closures, fasteners, and bindings, but excluding hook 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, Heat and Thermal Shrinkage Resistance Test,
and shall not melt, drip, separate, or ignite. In addition, face/
neck shroud outer-shell textile fabrics shall not char.

7.5.5 All face/neck shroud hardware shall be individually
tested for resistance to heat as specified in Section 8.4, Heat
and Thermal Shrinkage Resistance Test, and shall not ignite
and shall remain functional.
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7.5.6 Face/neck shroud textile fabrics shall be individually
tested for resistance to tearing as specified in Section 8.6, Tear
Resistance Test, and shall have a tear strength of not less than
23 N (5 lbf).

7.5.6.1 Where face/neck shroud fabrics are knit materials,
these materials shall instead be individually tested for burst
strength as specified in Section 8.10, Burst Strength Test, and
shall have a burst strength of not less than 113 N (25 lbf).

7.5.7 Face/neck shroud textile fabrics shall be individually
tested for resistance to shrinkage as specified in Section 8.7,
Cleaning Shrinkage Resistance Test, and shall not shrink more
than 5 percent in any direction.

7.5.8 All face/neck shroud seam assemblies shall be tested for
strength as specified in Section 8.8, Seam Breaking Strength Test.

7.5.8.1 Woven face/neck shroud seam assemblies and seam
assemblies that contain at least one woven material shall dem-
onstrate a sewn seam strength 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, providing the fabric fails
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 face/
neck shrouds shall be tested for resistance to melting as speci-
fied in Section 8.9, Thread Heat Resistance Test, and shall not
ignite, melt, or char.

7.5.10 Face/neck shroud product labels shall be tested for
legibility as specified in Section 8.31, Label Durability and
Legibility Test 1, and shall not be torn, shall remain in place,
and shall be legible to the unaided eye.

7.6 Protective Goggle Item Performance Requirements.

7.6.1 Goggles shall be tested for heat resistance as specified in
Section 8.4, Heat and Thermal Shrinkage Resistance Test, and
the goggles shall show no evidence of dripping, melting, or igni-
tion; the lens shall not separate from the frame; the goggles shall
remain above the brim of the helmet; the retention strap shall
not dislodge from the goggles; and the retention strap shall be
capable of securing the goggles to the headform in the area sur-
rounding the eyes. The test subject shall be able to read 20/100
on the standard eye chart with each eye.

7.6.2 All sewing thread utilized in the construction of goggles
shall be tested for resistance to melting as specified in Section 8.9,
Thread Heat Resistance Test, and shall not ignite, melt, or char.

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, Chain Saw Cut Resistance Test, and
shall not cut through.

7.7.2 Fabrics used for chain saw protectors shall be tested for
heat resistance as specified in Section 8.4, Heat and Thermal
Shrinkage Resistance Test, 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, Heat and
Thermal Shrinkage Resistance Test, and shall not melt, drip,
separate, or ignite and shall remain functional.

7.7.4 All sewing thread utilized in the construction of chain
saw protectors shall be tested for resistance to melting as speci-
fied in Section 8.9, Thread Heat Resistance Test, and shall not
ignite, melt, or char.

7.8 Load Carrying Protective Equipment Item Performance
Requirements.

7.8.1 Load carrying equipment shall be tested for resistance to
heat as specified in Section 8.4, Heat and Thermal Shrinkage
Resistance Test, and shall not melt, drip, separate, or ignite.

7.8.2 Load carrying equipment hardware and closure systems
shall be tested for resistance to heat as specified in Section 8.4,
Heat and Thermal Shrinkage Resistance Test, and shall not
melt, drip, separate, or ignite and shall have hardware and
closure systems that release the item from the “as worn” posi-
tion remain functional.

7.8.3 All sewing thread utilized in the construction of load
carrying equipment shall be tested for resistance to melting as
specified in Section 8.9, Thread Heat Resistance Test, and
shall not ignite, melt, or char.

7.8.4 Where trim is used on load carrying equipment, trim
shall be tested for retroreflectivity as specified in Section
8.16, Retroreflectivity and Fluorescence Test, and shall have
a total coefficient of retroreflection (RA) of not less than
100 cd/lux/m2 (cd/fc/ft2).

7.8.5 Where trim is used on load carrying equipment and
includes both retroreflective and fluorescent materials, trim
shall be tested for both retroreflectivity and fluorescence as
specified in Section 8.16, Retroreflectivity and Fluorescence
Test, and shall have a total coefficient of retroreflection (RA)
of not less than 100 cd/lux/m2 (cd/fc/ft2) and shall be desig-
nated as fluorescent.

Chapter 8 Test Methods

8.1 Preconditioning.

8.1.1 Room Temperature Conditioning Procedure for Protec-
tive Garments, Trim, Helmets, Load Carrying Equipment,
Gloves, Footwear, Goggles, and Chain Saw Protection.

8.1.1.1 Garment, helmet, load carrying equipment, glove, foot-
wear, goggles, and chain saw leg protection specimens shall be
conditioned at a temperature of 21°C, ±3°C (70°F, ±5°F), and a
relative humidity of 65 percent, ±5 percent, until equilibrium is
reached, as determined in accordance with ASTM D 1776, Stan-
dard Practice for Conditioning Textiles for Testing, or for at least
24 hours, whichever is shorter. Specimens shall be tested within
5 minutes after removal from conditioning.

8.1.2 Laundering Preconditioning.

8.1.2.1 Textile fabrics specified to be laundered shall be laun-
dered and dried for testing in accordance with the procedures
specified in Machine Cycle 3, Wash Temperature II, and Dry-
ing Procedure Aiii of AATCC 135, Dimensional Changes in Auto-
matic Home Laundering of Woven and Knit Fabrics.

8.1.2.2 A 1.8 kg ± 0.1 kg (4 lb ± 0.2 lb) load shall be used. A
laundry bag shall not be used.

1977–31TEST METHODS

2005 Edition



8.1.3 Convective Heat Conditioning Procedure for Trim.

8.1.3.1 Samples shall be conditioned by exposing them to the
procedure specified in 8.4.5 with the following modifications:

(1) The oven test temperature in 8.4.5.4 shall be stabilized at
140°C, +6°/−0°C (285°F, +10°/−0°F), and the test expo-
sure shall be 10 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 8.4.5.5 and 8.4.5.6 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/penetrated to a radiant heat source. The
test area to be impacted/penetrated shall be as specified in
Figure 8.1.4.1.

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 the helmet
shall be tested. The helmet shall be impacted/penetrated in
15 seconds, ±5 seconds, after removal from the conditioning
environment, or the helmet shall be cooled to room tempera-
ture and reconditioned before testing.

8.1.4.4 The radiometer shall have a spectral response flat
within ±3 percent over a range of at least 1.0 µm to 10.1 µm
(0.00004 in. to 0.0004 in.) and an overall accuracy of at least
±5 percent of the reading.

8.1.4.5 The radiant panel shall have an effective radiating
surface at least 150 mm, ±6 mm (6 in., ±1⁄4 in.) square. The
spectral radiant emittance curve of the radiant panel shall be

that of a blackbody at a temperature of 1000 K, ±200 K
(1340°F, ±360°F).

8.1.4.6 The radiant heat transducer shown in Figure 8.1.4.6
shall be constructed from sheet copper as specified in ASTM B
152, Standard Specification for Copper Sheet, Strip, Plate, and Rolled
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 0.81 mm, ±0.05 mm (0.032 in.,
±0.002 in.) in diameter and an iron wire of the same diameter
shall be silver soldered near the edges of the copper sheet on
the same side, as shown in Figure 8.1.4.6.

8.1.4.6.2 The side of the copper sheet opposite that with the
wires attached shall be painted flat black.

8.1.4.6.3 The resulting transducer is a Type J thermocouple
that shall be used in conjunction with appropriate instrumen-
tation to monitor the 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 penetration on the
helmet shell shall be determined in accordance with the spe-
cific test to be performed.

8.1.4.8 The helmet shall be removed temporarily, and a radi-
ometer shall be located at that point perpendicular to and
facing away from the helmet surface.

8.1.4.9 The radiant panel shall be introduced in front of the
radiometer with its effective radiating surface parallel to the
plane tangent to the helmet surface at the center of the impact/
penetration site on the helmet.

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
minimum 75 mm (3 in.) diameter circle located on the above
plane and centered at the center of impact or penetration.

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 transducer. The center of the transducer shall be posi-
tioned with its center coincident with the center of the
impact/penetration site on the helmet and parallel to the
plane tangent to the helmet surface at that point.

8.1.4.10.1 The flat-black surface of the transducer shall face
the radiant panel.

Basic plane
Reference plane

Top test area

Midsagittal plane

Coronal plane

38 mm radius

Top test area

FIGURE 8.1.4.1 Helmet Test Area and Landmarks.

Front surface  
painted flat black

Copper sheet

Iron and constantan  
wires to thermocouple 
readout device

Ceramic or phenolic 
(insulating) rod 
cross section area 
≤1.6 mm2 (0.0625 in.)

Brazed or hard  
solder thermocouple 
connections

Thermocouple locations 
on rear of copper sheet

FIGURE 8.1.4.6 Radiant Heat Transducer.
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8.1.4.10.2 The time required for the transducer to reach a
temperature of 177°C (350°F) shall be 1 minute, +5/−0 sec-
onds, 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 The chamber and helmet shall 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 con-
ditions 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.

8.2 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 for testing face/
neck shroud materials shall be as specified in 8.2.9.

8.2.2 Specimens.

8.2.2.1 Radiant protective performance testing shall be con-
ducted on three specimens.

8.2.2.2 Specimens shall measure 100 mm × 200 mm, ±6 mm
(4 in. × 8 in., ±1⁄4 in.) with the long dimension in the warp or
wale direction and shall consist of all layers representative of
the clothing item to be tested.

8.2.3 Sample Preparation. Specimens shall be tested before
and after five laundering cycles as specified in 8.1.2 and then
preconditioning as specified in 8.1.1.

8.2.4 Apparatus.

8.2.4.1 The test apparatus specified in ASTM F 1939, Standard
Test Method for Radiant Protective Performance of Flame Resistant Cloth-
ing Materials, shall be used with the following modifications:

(1) The vertically oriented radiant heat source shall consist of
a bank of five 500 W infrared, tubular, quartz lamps hav-
ing a 125 mm (5 in.) lighted length and a mean overall
length of 225 mm (83⁄4 in.).

(2) The control of the 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 any means that achieve the required speci-
men positioning in the test apparatus.

(4) No additional materials (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 performance (RPP) testing shall be
performed in accordance withASTM F 1939, Standard Test Method
for Radiant Protective Performance of Flame Resistant Clothing Materi-
als, at a radiant heat exposure level of 21 kW/m2 (0.5 cal/cm2s).

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 a RPP rating is greater than 60, then the RPP rating
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 percent 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 con-
struction of the garment, excluding any areas with special re-
inforcements. 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.

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 × 200 mm,
±6 mm (4 in. × 8 in., ±1⁄4 in.) with the long dimension in the
warp 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 textiles.

8.3.1.2 Modifications to this test method for testing woven
textile materials shall be as specified in 8.3.8.

8.3.1.3 Modifications to this test method for testing knit tex-
tile materials shall be as specified in 8.3.9.

8.3.1.4 Modifications to this test method for testing non-
woven textile materials shall be as specified in 8.3.10.

8.3.1.5 Modifications to this test method for testing trim ma-
terials shall be as specified in 8.3.11.

8.3.1.6 Modifications to this test method for testing lettering,
including transfer film, shall be as specified in 8.3.12.
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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 8.3.13.

8.3.2 Specimens.

8.3.2.1 Specimens shall consist of a 75 mm × 300 mm (3 in.
× 12 in.) rectangle with the long dimension parallel to the
warp or filling direction, the wale or coarse direction, or the
machine or cross machine direction of the material.

8.3.2.2 Each individual layer of multilayer material systems or
composites shall be separately tested.

8.3.3 Sample Preparation.

8.3.3.1 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.

8.3.3.2 Specimens of trim and lettering shall be tested both
before and after being subjected to five laundering cycles as
specified in 8.1.2.

8.3.3.3 All specimens to be tested shall be conditioned as
specified in 8.1.1.

8.3.4 Apparatus.

8.3.4.1 The test apparatus specified in ASTM D 6413, Stan-
dard Test Method for Flame Resistance of Textiles (Vertical Test), shall
be used.

8.3.5 Procedure.

8.3.5.1 Flame resistance testing shall be performed in accor-
dance with ASTM D 6413, Standard Test Method for Flame Resis-
tance of Textiles (Vertical Test).

8.3.5.2 Each specimen shall be examined for evidence of
melting or dripping.

8.3.6 Report.

8.3.6.1 The afterflame time and char length shall be recorded
and reported for each specimen.

8.3.6.2 The average afterflame time and char length for each
material shall be calculated, recorded, and reported.

8.3.6.3 The afterflame time shall be recorded and reported
to the nearest 0.2 second, and the char length shall be re-
corded and reported to the nearest 3 mm (1⁄8 in.).

8.3.6.4 Observations of melting or dripping for each speci-
men shall be recorded and reported.

8.3.7 Interpretation.

8.3.7.1 Pass or fail performance shall be based on any observed
melting or dripping, the average afterflame time, and the aver-
age char length.

8.3.7.2 Failure in any direction shall constitute failure of the
material.

8.3.8 Specific Requirements for Testing Woven Textile
Materials.

8.3.8.1 Five specimens from the warp direction and five speci-
mens from the filling direction shall be tested. No two warp
specimens shall contain the same warp yarns, and no two fill-
ing specimens shall contain the same filling yarns.

8.3.8.2 Samples for conditioning shall be at least 1 m (1 yd)
square of each material.

8.3.8.3 Testing shall be performed as described in 8.3.2
through 8.3.7.

8.3.9 Specific Requirements for Testing Knit Textile Materials.

8.3.9.1 Five specimens from each of the two directions shall
be tested.

8.3.9.2 Samples for conditioning shall include material that
is a minimum of 75 mm × 305 mm (3 in. × 12 in.).

8.3.9.3 Testing shall be performed as described in 8.3.2
through 8.3.7.

8.3.10 Specific Requirements for Testing Nonwoven Textile
Materials.

8.3.10.1 Five specimens from the machine direction and five
specimens from the cross machine direction shall be tested.

8.3.10.2 Samples for conditioning shall be at least 1 m (1 yd)
square of each material.

8.3.10.3 Testing shall be performed as described in 8.3.2
through 8.3.7.

8.3.11 Specific Requirements for Testing Trim Materials.

8.3.11.1 Five trim specimens for flammability testing shall be
at least 50 mm (2 in.) wide but no more than 75 mm (3 in.)
wide.

8.3.11.2 Where trim material specimens are not wide enough to
fit into the test frame, a narrower test frame of sufficient width to
accommodate the available trim width shall be constructed.

8.3.11.3 The cut edge of the trim specimen shall be oriented
such that it is exposed directly to the burner flame.

8.3.11.4 Samples for conditioning shall include material
sewn onto a 1 m (1 yd) square ballast material no closer than
50 mm (2 in.) apart in parallel strips.

8.3.11.5 The ballast material shall be as specified in AATCC
135, Dimensional Changes in Automatic Home Laundering of Woven
and Knit Fabrics. Specimens shall be removed from the ballast
material prior to testing.

8.3.11.6 Testing shall be performed as described in 8.3.2
through 8.3.7.

8.3.12 Specific Requirements for Testing Lettering, Including
Transfer Film.

8.3.12.1 Lettering, including transfer film, shall be applied to
outer shell material meeting the requirements of this standard
for testing as specified in 8.3.13.2.

8.3.12.2 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.

8.3.12.3 Samples for conditioning shall be outer-shell mate-
rial 1 m (1 yd) square.

8.3.12.4 Testing shall be performed as described in 8.3.2
through 8.3.7, but the char length shall not be measured.

8.3.13 Specific Requirements for Testing Small Materials.

8.3.13.1 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 (expo-
sure) edge of the item coincides with the bottom (exposure)
edge of the textile support layer.
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8.3.13.2 Samples for conditioning shall be 1 m (1 yd) square
of the textile layer on which the small specimens are attached.

8.3.13.3 Testing shall be performed as described in 8.3.2
through 8.3.7, but the char length shall not be measured.

8.4 Heat and Thermal Shrinkage Resistance Test.

8.4.1 Application.

8.4.1.1 This test method shall apply to garment textiles, trim,
label materials, and hardware; helmets; gloves; footwear; face/
neck shroud textiles; load carrying equipment; goggles and
goggle straps; and chain saw protectors.

8.4.1.2 Modifications to this test method for testing garment
and face/neck shroud textiles shall be as specified in 8.4.8.

8.4.1.3 Modifications to this test method for testing small
specimens not meeting the size requirements of 8.4.8 for
face/neck shroud materials and for trim and label materials
shall be as specified in 8.4.9.

8.4.1.4 Modifications to this test method for testing helmets
shall be specified in 8.4.11.

8.4.1.5 Modifications to this test method for testing gloves
shall be as specified in 8.4.12.

8.4.1.6 Modifications to this test method for testing footwear
shall be as specified in 8.4.13.

8.4.1.7 Modifications to this test method for testing load car-
rying equipment shall be as specified in 8.4.14.

8.4.1.8 Modifications to this test method for testing goggles
shall be as specified in 8.4.15.

8.4.1.9 Modifications to this test method for testing chain saw
protectors shall be as specified in 8.4.16.

8.4.2 Specimens.

8.4.2.1 Both heat and thermal shrinkage resistance testing shall
be conducted on a minimum of three specimens for each gar-
ment textile and face/neck shroud textile and whole gloves.

8.4.2.2 Each separable layer of multilayer material systems or
composites shall be tested as an individual layer.

8.4.2.3 Only heat resistance testing shall be conducted on a
minimum of three specimens for each hardware item, helmet,
footwear, load carrying equipment, goggle straps, and chain
saw leg protectors.

8.4.3 Sample Preparation. All specimens to be tested shall be
conditioned as specified in 8.1.1.

8.4.4 Apparatus.

8.4.4.1 The test oven shall be a horizontal-flow circulating
oven with minimum interior dimensions so that the speci-
mens can be suspended and are at least 50 mm (2 in.) from
any interior oven surface and other test specimens.

8.4.4.2 The test oven shall have an airflow rate of 38 m/min
to 76 m/min (125 ft/min to 250 ft/min) at the standard tem-
perature and pressure of 21°C (70°F) at 1 atmosphere, mea-
sured at the center point of the oven.

8.4.4.3 A test thermocouple shall be positioned so that it is
level with the horizontal centerline of a mounted sample
specimen.

8.4.4.4 The thermocouple shall be equidistant between the ver-
tical centerline of a mounted specimen placed in the middle of
the oven and the oven wall where the airflow enters the test
chamber.

8.4.4.5 The thermocouple shall be an exposed bead, Type J
or Type K, No. 30 AWG thermocouple.

8.4.4.6 Unless otherwise specified for the specific item, the
test oven shall be heated and the test thermocouple stabilized
at 260°C, +6°/−0°C (500°F, +10°/−0°F) for a period of not less
than 30 minutes.

8.4.5 Procedure.

8.4.5.1 Specimen marking and measurements shall be con-
ducted in accordance with the procedure specified in AATCC
135, Dimensional Changes in Automatic Home Laundering of Woven
and Knit Fabrics.

8.4.5.2 The specimen shall be suspended at the top and cen-
tered 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 material.

8.4.5.3 The oven door shall not remain open more than 15 sec-
onds. The air circulation shall be shut off while the door is open
and turned on when the door is closed. The total oven recovery
time after the door is closed shall not exceed 30 seconds.

8.4.5.4 The specimen, mounted as specified, shall be ex-
posed in the test oven for 5 minutes, +15/−0.0 seconds. The
test exposure time shall begin when the test thermocouple
recovers to a temperature of 260°C, +6°/−0°C (500°F, +10°/
−0°F) or other temperature specific to the item as specified.

8.4.5.5 Immediately after the specified exposure, the speci-
men shall be removed and examined for evidence of ignition,
melting, dripping, or separation.

8.4.5.6 After the specified exposure, the specimen also shall be
measured to determine pass/fail. Knit fabric shall be pulled to its
original dimensions and shall be allowed to relax for 1 minute
prior to measurement to determine pass/fail.

8.4.6 Report.

8.4.6.1 Observations of ignition, melting, dripping, or sepa-
ration shall be recorded and reported for each specimen.

8.4.6.2 The percent change in the width and length dimen-
sions of each specimen shall be calculated, recorded, and
reported.

8.4.6.3 Results shall be recorded and reported as the average
of all three specimens in each dimension.

8.4.7 Interpretation.

8.4.7.1 Any evidence of ignition, melting, dripping, or sepa-
ration on any specimen shall constitute failing performance.

8.4.7.2 The average percent change in both dimensions shall
be used to determine pass or fail performance.

8.4.7.3 Failure in any one dimension constitutes failure for
the entire sample.

8.4.8 Specific Requirements for Testing Protective Garments
and Protective Face/Neck Shroud Textiles.

8.4.8.1 Samples for conditioning shall be at least 1 m (1 yd)
square of each material.
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8.4.8.2 Each specimen shall be 380 mm square, ±13 mm
(15 in. square, ±1⁄2 in.) and shall be cut from the fabric to be
utilized in the construction of the item.

8.4.8.3 Specimens shall be tested both before and after five
cycles of washing and drying as specified in 8.1.2.

8.4.8.4 Testing shall be performed as specified in 8.4.2
through 8.4.7.

8.4.8.5 Any evidence of charring on any specimen of gar-
ment or face/neck shroud textiles shall also constitute failing
performance in addition to the provisions of 8.4.7.1.

8.4.9 Specific Requirement for Testing Other Garments and
Protective Face/Neck Shroud Materials, Trim, and Label Ma-
terials of Protective Garments.

8.4.9.1 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 same as utilized in
the clothing item.

8.4.9.2 Specimen width shall be 150 mm (6 in.), other than
for textiles utilized in the clothing item in widths less than
150 mm (6 in.), where widths shall be the same as utilized in
the clothing item.

8.4.9.3 Samples for conditioning shall include material sewn
onto a 1 m (1 yd) square ballast material no closer than 50 mm
(2 in.) apart in parallel strips. The ballast material shall be as
specified in AATCC 135, Dimensional Changes in Automatic Home
Laundering of Woven and Knit Fabrics. Specimens shall be re-
moved from the ballast material prior to testing.

8.4.9.4 Testing shall be performed as described in 8.4.2
through 8.4.7.

8.4.9.5 Thermal shrinkage shall not be measured.

8.4.10 Specific Requirements for Testing Hardware.

8.4.10.1 A minimum of three complete hardware items shall
be tested.

8.4.10.2 Observations of hardware condition following heat
exposure shall be limited to ignition.

8.4.10.3 Hardware shall be evaluated for functionality within
10 minutes following removal from the oven.

8.4.10.4 The functionality of each hardware item shall be
reported as pass or fail. Failure of any one item shall constitute
failure for the entire sample.

8.4.10.5 Testing shall be performed as specified in 8.4.2
through 8.4.7. Thermal shrinkage shall not be measured.

8.4.11 Specific Testing Requirements for Protective Helmets.

8.4.11.1 A minimum of three helmets of each different style
or model shall be tested.

8.4.11.2 Specimen helmets shall be securely mounted on a
room-temperature nonmetallic headform in the “as worn”
position.

8.4.11.3 A liner, ear flaps, or similar device shall be deployed
to protect the suspension, if necessary.

8.4.11.4 Specimens shall be conditioned as specified in 8.1.1.

8.4.11.5 A series of points shall be marked 75 mm (3 in.)
apart on the outer edge of the peak or brim of the sample
helmets, allowing at least three points on the peak and eight

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.

8.4.11.6 The test oven shall be a horizontal-flow circulating
air oven with minimum internal dimensions of 460 mm
× 460 mm × 460 mm (18 in. × 18 in. × 18 in.).

8.4.11.7 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.

8.4.11.8 The sample helmet mounted on the headform shall
be placed in the center of the oven. If the sample helmet con-
tains a peak only, the sample helmet shall face into the airflow.

8.4.11.9 After 5 minutes, +15/−0 seconds, oven exposure at
177°C, +6°/−0°C (350°F, +10°/−0°F), the sample helmet
mounted on the headform shall be removed and allowed to
cool for a minimum of 2 minutes.

8.4.11.10 The vertical distance from the marked points to the
base plane shall be measured, recorded, and compared with the
measurements recorded in 8.4.11.5 to determine pass/fail.

8.4.12 Specific Requirements for Testing Protective Gloves.

8.4.12.1 Specimens shall include complete gloves with labels.

8.4.12.2 Specimen gloves shall be preconditioned as speci-
fied in 8.1.1. Specimen gloves shall then be placed in a circu-
lating air oven for not less than 4 hours at 49°C, +2°/−0°C
(120°F, +5°/−0°F).

8.4.12.3 The glove body shall be filled with 4 mm (3⁄16 in.) per-
forated soda-lime glass beads, with care taken to tightly pack the
glass beads into the fingers of the glove and glove body.

8.4.12.4 The opening of the glove shall be clamped together,
and the specimen shall be suspended by the clamp in the oven
so that the entire glove is not less than 50 mm (2 in.) from any
oven surface or other specimen and airflow is parallel to the
plane of the material.

8.4.12.5 The test oven shall be heated and the test thermo-
couple stabilized at 204°C, +6°/−0°C (400°F, +10°/−0°F) for a
minimum of 30 seconds.

8.4.12.6 After 5 minutes, +15/−0 seconds, oven exposure at
204°C, +6°/−0°C (400°F, +10°/−0°F), the sample gloves shall
be removed and allowed to cool for a minimum of 2 minutes.

8.4.12.7 An assessment of the glove donnability and flexibil-
ity shall be made after the heat exposure by having a test sub-
ject whose hand dimensions are appropriate for wearing the
glove put the glove on and attempt to clutch the hands into a
fist five times.

8.4.12.8 The dimensions of the glove specimen shall also be
measured to determine pass or fail.

8.4.12.8.1 Glove measurements shall be made following pre-
conditioning and after the oven heat exposure specified in
8.4.12.5.

8.4.12.8.2 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.
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8.4.12.8.3 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.

8.4.12.9 The percent change in the width and length dimen-
sions of each specimen shall be calculated. Results shall be re-
ported as the average of all three specimens in each dimension.

8.4.12.10 Testing shall be performed as described in 8.4.2
through 8.4.7.

8.4.13 Specific Testing Requirement for Protective Footwear.

8.4.13.1 Samples for conditioning shall be whole boots. Foot-
wear specimens shall include sole, heel, and upper.

8.4.13.2 Conditioning shall be performed as specified in 8.1.1.

8.4.13.3 The footwear specimen shall be size 9.

8.4.13.4 Footwear specimens shall be filled with 4 mm (3⁄16 in.)
perforated soda-line glass beads. Any closures shall be fastened.

8.4.13.5 The test thermocouple shall be positioned so that it
is level with the horizontal centerline of a footwear test speci-
men. The thermocouple shall be equidistant between the ver-
tical centerline of a footwear test specimen placed in the
middle of the oven and the oven wall where the airflow enters
the test chamber.

8.4.13.6 The minimum dimensions for the test oven specified
in 8.4.4.1 shall be 610 mm × 610 mm × 610 mm (24 in. × 24 in.
× 24 in.).

8.4.13.7 The protective footwear test specimen shall be
placed in the center of the test oven with the centerline of the
front of the specimen facing the airflow.

8.4.13.8 Following removal from the oven, the specimen
shall be allowed to cool at room temperature for not less than
5 minutes, +15/−0 seconds.

8.4.13.9 Each tested specimen shall be reconditioned as
specified in 8.1.1 and then re-examined inside and outside for
separation and functionality of hardware on the footwear. The
functionality of each part of the footwear shall be reported as
pass or fail. Failure of any one part shall constitute failure for
the entire sample.

8.4.13.10 Testing shall be performed as specified in 8.4.2
through 8.4.7. Thermal shrinkage shall not be measured.

8.4.14 Specific Testing Requirements for Load Carrying Pro-
tective Equipment.

8.4.14.1 A minimum of three complete load carrying equip-
ment items shall be tested. The load carrying equipment items
shall have all hardware secured that is used for the wearer to
put on and take off the item in its normal wearing position.

8.4.14.2 Conditioning shall be performed as specified in 8.1.1.

8.4.14.3 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.

8.4.14.4 The test oven shall be heated and the test thermo-
couple stabilized at 232°C, +6°/−0°C (450°F, +10°/−0°F) for a
minimum of 30 minutes.

8.4.14.5 Specimens shall be exposed for 5 minutes, +15/
−0 seconds, to 232°C, +6°/−0°C (450°F, +10°/−0°F).

8.4.14.6 Immediately after the specified exposure, specimens
shall be removed and examined for evidence of ignition, melt-
ing, dripping, or separation.

8.4.14.7 Within 30 seconds of removing specimens from the
oven, the function of any hardware that is used for removal of the
load carrying equipment item from the wearer’s body shall be
tested for complete release. Within 5 minutes of removing speci-
mens from the oven, all hardware shall be tested for functionality.

8.4.14.8 The functionality of hardware shall be reported as
pass or fail. Failure of any one hardware item shall constitute
failure for the entire sample.

8.4.14.9 Testing shall be performed as specified in 8.4.2
through 8.4.7. Thermal shrinkage shall not be measured.

8.4.15 Specific Testing Requirements for Protective Goggles.

8.4.15.1 Three separate goggles per model shall be tested.

8.4.15.2 Conditioning shall be performed as specified in 8.1.1.

8.4.15.3 Each test shall be performed on a new 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 hel-
met shall be securely mounted on a room-temperature non-
metallic headform in the “as worn” position.

8.4.15.4 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.

8.4.15.5 The test oven shall have minimum internal dimen-
sions of 455 mm × 455 mm × 455 mm (18 in. × 18 in. × 18 in.).

8.4.15.6 The test oven shall be heated and the test thermo-
couple stabilized at 177°C, +6°/−0°C (350°F, +10°/−0°F) for a
minimum of 30 minutes.

8.4.15.7 Immediately after the oven exposure at 177°C, +6°/
−0°C (350°F, +10°/−0°F) for 5 minutes, +15/−0 seconds, the
goggles mounted on the helmet shall be removed from the
oven and examined for melting, ignition, or dripping and
their position on the helmet.

8.4.15.8 The specimens shall then be allowed to cool for a
minimum of 5 minutes following removal from the oven and
examined for separation of the lens from the frame. Any sepa-
ration of the lens from the frame shall be reported as a failure
and shall constitute failure for the sample.

8.4.15.9 The cooled goggles and helmet shall then be placed
on a CSA Adult or Alderson 50 percentile headform.

8.4.15.10 The goggles shall be positioned on the headform
in the “as worn” position over the eyes. The retention strap of
the goggles shall be tightened to secure the goggles to the
headform per the adjustment instructions provided by the
manufacturer. 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.

8.4.15.11 A test subject with 20/20 vision or vision corrected
to 20/20 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 (20 ft), with each eye and through the
center viewing area of each lens, to determine optical clarity.
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The inability of the test subject to read the eye chart to a visual
acuity level of 20/100 with each eye shall constitute failure of
the sample.

8.4.15.12 Testing shall be performed as specified in 8.4.2
through 8.4.7. Thermal shrinkage shall not be measured.

8.4.15.13 For goggles, observations of ignition, melting, drip-
ping, or separation shall be recorded and reported for each
specimen.

8.4.16 Specific Testing Requirements for Chain Saw Protectors.

8.4.16.1 Each material and hardware item used in the con-
struction of chain saw protectors shall be tested.

8.4.16.2 Conditioning shall be performed as specified in 8.1.1.

8.4.16.3 The test oven shall be heated and the test thermo-
couple stabilized at 232°C , +6°/−0°C (450°F, +10°/−0°F) for a
minimum of 30 minutes.

8.4.16.4 Immediately after the oven exposure at 232°C,
+6°/−0°C (450°F, +10°/−0°F) for 5 minutes, +15/−0 sec-
onds, specimens shall be removed and examined for evi-
dence of ignition, melting, dripping, or separation.

8.4.16.5 Within 5 minutes of removing specimens from the
oven, all hardware shall be tested for functionality.

8.4.16.6 The functionality of hardware shall be reported as
pass or fail. Failure of any one hardware item shall constitute
failure for the entire sample.

8.4.16.7 Testing shall be performed as specified in 8.4.2
through 8.4.7. Thermal shrinkage shall not be measured.

8.5 Total Heat Loss Test.

8.5.1 Application.

8.5.1.1 This test method shall apply to protective garment com-
posites but shall not apply to cold weather outerwear composites.

8.5.2 Specimens.

8.5.2.1 Total heat loss testing shall be conducted on at least
three specimens. Specimens shall consist of all the layers of
the protective garment composite, with the exception of win-
ter liner, arranged in the order and orientation they are worn.

8.5.3 Sample Preparation.

8.5.3.1 Specimens to be tested shall be conditioned for five
laundering cycles as specified in 8.1.2.

8.5.3.2 After conditioning according to 8.5.3.1, samples shall
be 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.

8.5.4 Apparatus.

8.5.4.1 The test apparatus shall be as specified in ASTM F
1868, Standard Test Method for Thermal and Evaporative 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 F
1868, Standard Test Method for Thermal and Evaporative Resistance of
Clothing Materials Using a Sweating Hot Plate, using Part C.

8.5.6 Report.

8.5.6.1 The average intrinsic thermal resistance (Ref) of the
sample shall be calculated, recorded, and reported.

8.5.6.2 The average apparent intrinsic evaporative resistance
(ARef) of the sample shall be calculated, recorded, and reported.

8.5.6.3 The average total heat loss (Qt) 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.

8.6 Tear Resistance Test.

8.6.1 Application.

8.6.1.1 This test shall apply to protective garment and face/
neck shroud materials. If the protective garment or face/neck
shroud is constructed of several separable layers, then all lay-
ers, including any supplemental liners, shall be individually
tested.

8.6.2 Specimens.

8.6.2.1 A minimum of five specimens in each of the warp,
machine, or coarse direction and the filling, cross-machine, or
wale direction shall be tested.

8.6.2.2 If the material is non-anisotropic, then 10 specimens
shall be tested.

8.6.3 Sample Preparation.

8.6.3.1 Specimens shall be conditioned as specified in 8.1.1.

8.6.3.2 Samples for conditioning shall be at least 1 m (1 yd)
square of material.

8.6.4 Procedure.

8.6.4.1 Specimens shall be tested in accordance with ASTM D
1424, Standard Test Method for the Tear Resistance of Woven Fabrics
by Falling Pendulum (Elmendorf) Apparatus.

8.6.5 Report.

8.6.5.1 The tear resistance of each specimen shall be re-
corded and reported to the nearest 0.45 N (0.1 lbf) of force.

8.6.5.2 The tear resistance for each direction shall be calcu-
lated, recorded, and reported.

8.6.6 Interpretation.

8.6.6.1 Pass or fail performance shall be based on the tear
resistance in each direction.

8.6.6.2 Failure in any one direction shall constitute failure
for the material.

8.7 Cleaning Shrinkage Resistance Test.

8.7.1 Application.

8.7.1.1 This test method shall 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 shall be as specified in 8.7.8.

8.7.2 Specimens.

8.7.2.1 Cleaning shrinkage resistance testing shall be con-
ducted on three specimens of each material, and each sepa-
rable layer of composite material shall be tested separately.
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8.7.3 Sample Preparation.

8.7.3.1 Specimens to be tested shall be conditioned as speci-
fied in 8.1.1.

8.7.4 Procedure.

8.7.4.1 Specimens shall be tested using five cycles of Machine
Cycle I, Wash Temperature IV, and Drying Procedure Aiii of
AATCC 135, Dimensional Changes in Automatic Home Laundering
of Woven and Knit Fabrics.

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 con-
ducted in accordance with the procedure specified in AATCC
135, Dimensional Changes in Automatic Home Laundering of Woven
and Knit Fabrics.

8.7.4.4 Knit fabric specimens shall be pulled to original di-
mensions and shall 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 dimensions
of each specimen shall be calculated, recorded, and reported.

8.7.5.2 Results shall be recorded and reported as the average
of all three 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 Failure of either dimension shall constitute failure for
the entire sample.

8.7.7 Specific Requirements for Testing Woven Textile
Materials.

8.7.7.1 Each specimen shall be 380 mm, ±13 mm (15 in.,
±1⁄2 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)
square 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 Requirements for Testing Knit and Stretch Woven
Textile Materials.

8.7.8.1 Other than for wristlets, the dimensions of each speci-
men shall be 380 mm, ±13 mm (15 in., ±1⁄2 in.) square and
shall be cut from the fabric to be utilized in the construction
of the item.

8.7.8.2 The dimensions of wristlet specimens shall be 115 mm,
±13 mm (41⁄2 in., ±1⁄2 in.) square and shall be cut from the wristlet
fabric to be utilized in the construction of the clothing item.

8.7.8.3 Samples for conditioning shall include material that
is at least 50 mm (2 in.) larger in each of the two required
specimen dimensions.

8.7.8.4 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 This test shall apply to seams used in protective gar-
ments and protective face/neck shrouds.

8.8.2 Specimens.

8.8.2.1 A minimum of five seam specimens representative of
the garment shall be tested for each seam type.

8.8.2.2 The five seam specimens shall be straight seams.
Seam specimens shall be permitted to be cut from the finished
garment or shall be permitted to be prepared by joining two
pieces of the garment fabric.

8.8.2.2.1 Where two pieces of woven garment fabric are joined,
the woven fabric seam specimen shall be prepared as specified in
8.2.1.2 of ASTM D 1683, Standard Test Method for Failure in Sewn
Seams of Woven Fabrics, and shall use the same thread, seam type,
and stitch type as used in the finished garment.

8.8.2.2.2 Where two pieces of knit or stretch woven garment
fabric are joined, the knit fabric seam specimen shall be pre-
pared as specified in 7.2.2 of ASTM D 3940, Standard Test
Method for Bursting Strength (Load) and Elongation of Sewn Seams
of Knit or Woven Stretch Textile Fabrics, using the same thread,
seam type, and stitch type as used in the finished garment.

8.8.2.2.3 Specimens of garment seam assemblies constructed
from other than woven or knit textiles shall be prepared as
specified in 8.8.2.2.1.

8.8.2.2.4 Where a piece of woven garment fabric and a knit or
stretch woven fabric are joined, the seam specimen shall be
prepared as specified in 8.2.1.2 of ASTM D 1683, Standard Test
Method for Failure in Sewn Seams of Woven Fabrics, and shall use
the same thread, seam type, and stitch type as used in the
finished garment.

8.8.3 Sample Preparation.

8.8.3.1 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 the seam centerline.

8.8.3.2 Specimens shall be conditioned as specified in 8.1.1.

8.8.4 Procedure.

8.8.4.1 All woven seam assemblies shall be tested in accor-
dance with ASTM D 1683, Standard Test Method for Failure in
Sewn Seams of Woven Fabrics. The test machine shall be operated
at a rate of 305 mm/min (12 in./min).

8.8.4.2 All knit seam assemblies and all stretch woven seam
assemblies shall be tested in accordance with ASTM D 3940,
Standard Test Method for Bursting Strength (Load) and Elongation
of Sewn Seams of Knit or Woven Stretch Textile Fabrics.

8.8.4.3 Combination woven and knit or stretch woven seam
assemblies shall be tested in accordance with ASTM D 1683,
Standard Test Method for Failure in Sewn Seams of Woven Fabrics.
The test machine shall be operated at a rate of 305 mm/min
(12 in./min).

8.8.5 Report.

8.8.5.1 The seam breaking strength for each seam specimen
shall be recorded and reported.

8.8.5.2 The average seam breaking strength for each seam
type shall be calculated, recorded, and reported.

8.8.5.3 The type of seams tested shall be recorded and re-
ported as to whether the specimens were cut from the finished
garment or prepared from fabric samples.
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8.8.6 Interpretation.

8.8.6.1 The average seam breaking strength for each seam
type shall be used to determine pass or fail performance.

8.9 Thread Heat Resistance Test.

8.9.1 Application.

8.9.1.1 This test method shall apply to each type of thread
used in the construction of garments, helmets, gloves, foot-
wear, face/neck shrouds, goggles, chain saw protectors, and
load carrying equipment.

8.9.1.2 Modifications to this test method for testing thread
for use on goggles, chain saw protectors, and load carrying
equipment shall be as specified in 8.9.5.4.

8.9.2 Specimens. A total of three different specimens of each
thread type shall be tested.

8.9.3 Sample Preparation.

8.9.3.1 Samples for conditioning shall be 150 mm (6 in.) or
greater in length.

8.9.3.2 All samples shall be conditioned as specified in 8.1.1
prior to testing.

8.9.4 Apparatus.

8.9.4.1* An electrically heated stage, having a circular depres-
sion large enough to insert a micro cover glass shall be used.
The stage shall have a variable transformer controlling the
rate of heat input into the stage.

8.9.4.2 The following equipment shall also be used:

(1) Armored stem thermometer with a range of 150°C to
300°C, accurate to 1°C

(2) A low-powered magnifying glass
(3) Two micro cover glasses
(4) Spatula, pick needle, or other instrument for applying

pressure to the cover glasses.
(5) Soxhlet extraction apparatus

8.9.4.3 The following reagents and reference materials shall
be used:

(1) Chloroform, USP
(2)*U.S. Pharmacopeia reference standards for melting point

calibration of the apparatus

8.9.5 Procedure.

8.9.5.1 The sample shall be extracted with chloroform for a
minimum of 20 extractions in a Soxhlet extractor and dried.
The specimen shall then be cut into lengths of 2 mm (1⁄16 in.)
or less to serve as the specimens for testing.

8.9.5.2 The apparatus shall be calibrated by determining the
melting point of a pure material of known melting point. The
melting point of the pure material shall be 500°C, ±20°C (932°F,
±68°F). The value obtained shall agree within 1°C of the known
value of the reference material.

8.9.5.3 The specific requirements of 8.9.5.3.1 through
8.9.5.3.3 shall apply to testing thread for use on garments,
helmets, gloves, footwear, and face/neck shrouds.

8.9.5.3.1 Following each successive determination of melting
temperature for the reference material and for the test speci-
mens, the stage in each case shall be cooled to at least 232°C
(450°F) before a new specimen is placed for testing.

8.9.5.3.2 The specimen shall be placed in a small mound on
the cover glass and covered with another cover glass. The two
cover glasses shall be pressed together and placed in the circu-
lar depression on the stage. The temperature of the stage shall
be raised to within 250°C (485°F) and thereafter raised at a
rate of 2°C to 3°C (3°F to 4°F) per minute. At this rate of
temperature rise, a slight pressure shall be applied on the up-
per glass cover by pressing with a spatula, pick needle, or other
instrument, so that the complete fiber is in contact with the
cover plate.

8.9.5.3.3 When the temperature of the stage reaches 260°C,
+3°/−0°C (500°F, +5°/−0°F), the specimen shall be observed
with the aid of the magnifying glass for ignition, melting, or
charring.

8.9.5.4 The specific requirements of 8.9.5.4.1 through 8.9.5.4.3
shall apply to testing thread for use on goggles, chain saw protec-
tors, and load carrying equipment.

8.9.5.4.1 Following each successive determination of melting
temperature for the reference material and for the test speci-
mens, the stage in each case shall be cooled to at least 204°C
(400°F) before a new specimen is placed for testing.

8.9.5.4.2 The specimen shall be placed in a small mound on
the cover glass and covered with another cover glass. The two
cover glasses shall be pressed together and placed in the circu-
lar depression on the stage. The temperature of the stage shall
be raised to within 225°C (435°F) and thereafter raised at a
rate of 2°C to 3°C (3°F to 4°F) per minute. At this rate of
temperature rise, a slight pressure shall be applied on the up-
per glass cover by pressing with a spatula, pick needle, or other
instrument, so that the complete fiber is in contact with the
cover plate.

8.9.5.4.3 When the temperature of the stage reaches 232°C,
+3°/−0°C (450°F, ±0°F), the specimen shall be observed with the
aid of the magnifying glass for ignition, melting, or charring.

8.9.6 Report. Observations of ignition, melting, and charring
shall be recorded and reported for each specimen.

8.9.7 Interpretation. Any specimen showing ignition, melt-
ing, or charring shall constitute failure of the sample.

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 Specimens. A total of 10 specimens shall be tested.

8.10.3 Sample Preparation.

8.10.3.1 Specimens shall be conditioned as specified in 8.1.1.

8.10.3.2 Samples for conditioning shall be 1 m (1 yd) square
of material.

8.10.4 Procedure. Specimens shall be tested as specified in
ASTM D 3787, Standard Test Method for Bursting Strength of Tex-
tiles — Constant Rate-of-Traverse (CRT) Ball Burst Test.

8.10.5 Report.

8.10.5.1 The burst strength of each specimen shall be re-
corded and reported.

8.10.5.2 The average burst strength of all specimens shall be
calculated, recorded, and reported.

8.10.6 Interpretation. The average burst strength 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 Specimens.

8.11.2.1 Specimens shall be five helmets of each different
style or model.

8.11.3 Sample Preparation.

8.11.3.1 Samples for conditioning shall be complete helmets.

8.11.3.2 Specimens shall be conditioned for the environmen-
tal condition specified in 8.1.4 prior to each impact.

8.11.4 Apparatus.

8.11.4.1 The apparatus shall be as specified in ANSI Z89.1,
Protective Headwear for Industrial Workers.

8.11.5 Procedure. Testing shall be conducted in accordance
with ANSI Z89.1, Protective Headwear for Industrial Workers.

8.11.6 Report.

8.11.6.1 The results of each system verification shall be re-
corded and reported and shall be made part of the test results
for specimens being tested.

8.11.6.2 The peak force and impact velocity shall be recorded
and reported for each test.

8.11.7 Interpretation.

8.11.7.1 Pass or fail performance shall be determined for
each specimen.

8.11.7.2 Disengagement of, deformation of, or damage to the
helmet shell or component parts shall not in itself constitute 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 helmets.

8.12.2 Specimens.

8.12.2.1 Specimens shall be five helmets of each different
style or model.

8.12.3 Sample Preparation.

8.12.3.1 Samples for conditioning shall be complete helmets.

8.12.3.2 Specimens shall be conditioned for the environmental
condition specified in 8.1.4 prior to each physical penetration.

8.12.4 Apparatus. The apparatus shall be as specified in ANSI
Z89.1, Protective Headwear for Industrial Workers.

8.12.5 Procedure. Testing shall be conducted in accordance
with ANSI Z89.1, Protective Headwear for Industrial Workers.

8.12.6 Report.

8.12.6.1 The pass or fail result for each helmet shall be re-
corded and reported.

8.12.7 Criteria.

8.12.7.1 One or more helmet specimens failing this test shall
constitute failing performance.

8.13 Helmet Antiglare Flammability Test.

8.13.1 Application.

8.13.1.1 This test method shall apply to protective helmets
and antiglare material on helmets, where provided as permit-
ted in 6.2.7.

8.13.2 Specimens.

8.13.2.1 A minimum of three complete helmets shall be tested.

8.13.3 Sample Preparation.

8.13.3.1 Specimens shall be conditioned as specified in 8.1.1.

8.13.4 Apparatus.

8.13.4.1 A standard Bunsen burner shall be used.

8.13.4.1.1 The Bunsen burner shall be fueled by a bottled
methane gas, lab grade or better, of 3.72 × 107 J/m3, ±1.8
× 106 J/m3 (1000 Btu/ft3, ±50 Btu/ft3).

8.13.4.1.2 A control valve system with a delivery rate designed
to furnish gas to the burner under a pressure of 3.5 kPa,
+0.7/−0 kPa (0.5 psi, +0.1/−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 (1⁄2 in., ±1⁄8 in.) in diameter. A flame spreader shall not
be used.

8.13.4.1.4 The Bunsen 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 apparatus 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-
free 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
(±3⁄16 in.) at any point under the peak or front of the brim, and
13 mm, ±3 mm (1⁄2 in., ±1⁄8 in.) from the edge of the peak or
brim.

8.13.5.4 The flame shall be applied to the test surface for
5 seconds, +1/−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 long-
est measured afterflame time for each procedure.
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8.14 Flame Resistance Test for Protective Footwear.

8.14.1 Application. This test method shall apply to protective
footwear.

8.14.2 Specimens. Three complete footwear items shall be
tested.

8.14.3 Sample Preparation.

8.14.3.1 Samples for conditioning shall be whole boots.

8.14.3.2 Specimens shall be conditioned as specified in 8.1.1.

8.14.4 Apparatus.

8.14.4.1 The test apparatus shall consist of a burner, crucible
tongs, support stand, utility clamp, stopwatch, butane gas, gas
regulator valve system, and measuring scale.

(1) The burner shall be a high-temperature, liquefied-type
Fisher burner.

(2) The stopwatch or other timing device shall measure the
burning time to the nearest 0.1 second.

(3) The butane shall be of commercial grade, 99.0 percent
pure or better.

(4) The gas regulator system shall consist of a control valve
system with a delivery 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 height shall be
adjusted at the reducing valve to produce a pressure of
0.7 kPa, ±0.07 kPa (0.1 psi, ±0.01 psi).

8.14.4.2 A freestanding flame height indicator shall be used
to assist in adjusting the burner flame height. The indicator
shall mark a flame height of 75 mm (3 in.) above the top of the
burner.

8.14.4.3 A specimen support assembly shall be used to sup-
port the footwear specimen above the burner flame.

8.14.5 Procedure.

8.14.5.1 The burner shall be ignited, and the test flame shall
be adjusted to a height of 75 mm (3 in.) with the gas on/off
valve fully open and the air supply completely and perma-
nently off, so that the flame height is closely controlled.

8.14.5.2 The 75 mm (3 in.) flame height shall be obtained by
adjusting the orifice in the bottom of the burner so that the top
of the flame is level with the marked flame height indicator.

8.14.5.3 With the specimen mounted in the support assem-
bly, the burner shall be moved so that the flame contacts the
specimen at a distance of 38 mm (11⁄2 in.) at the angles in the
areas shown in Figure 8.14.5.3.

8.14.5.4 The burner flame shall be applied to the specimen
for 12 seconds. After 12 seconds, the burner shall be removed.

8.14.5.5 The afterflame time shall be measured as the time,
in seconds to the nearest 0.2 second, that the specimen con-
tinues to flame after the burner is removed from the flame.

8.14.5.6 Following the flame exposure, the specimen shall be
removed and examined for burn-through.

8.14.5.7 Each layer of the specimen shall be examined for
melting or dripping.

8.14.6 Report.

8.14.6.1 The afterflame time shall be recorded and reported
for each specimen.

8.14.6.2 The afterflame time shall be reported to the nearest
0.2 second.

8.14.6.3 Observations of burn-through, melting, or dripping
for each specimen shall be reported.

8.14.7 Interpretation. Pass or fail performance shall be based
on afterflame time and any observed burn-through, melting,
or dripping.

8.15 Suspension System Retention Test.

8.15.1 Application. This test shall apply to protective helmets.

8.15.2 Specimens. Specimens shall be three helmets of each
different style or model.

8.15.3 Sample Preparation.

8.15.3.1 Specimens shall be conditioned as specified in 8.1.1.

8.15.3.2 Samples for conditioning shall be whole helmets.

8.15.4 Apparatus.

8.15.4.1 The suspension system retention test fixtures shall
consist of rigid material of sufficient thickness to facilitate firm
attachment of the inverted helmet to the tensile test machine,
as shown in Figure 8.15.4.1.

8.15.4.2 The calibrated tensile test machine shall be capable
of measuring the force applied to the retention system within
2 percent at the specified forces.

8.15.5 Procedure.

8.15.5.1 Each helmet suspension strap shall be cut such that
sufficient length of strap remains to be gripped by the mov-
able 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.

8.15.5.3 Each attachment point of the crown strap shall be
tested by applying a pull force along the centerline of the suspen-
sion 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/min, ±5 mm/min (1 in. ±3⁄16 in./min).

90°

45°

90°

90°

90°

FIGURE 8.14.5.3 Test Areas.
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8.15.5.4 After application of the force is complete, the load
shall be released and the suspension system shall be inspected
for any separation from the helmet shell.

8.15.5.5 Each adjusting mechanism of the helmet suspension
system assembly shall be secured and unsecured, as appli-
cable, for 20 repetitions.

8.15.6 Report.

8.15.6.1 The individual pass or fail results for each attach-
ment point shall be recorded and reported.

8.15.6.2 Each adjusting mechanism of the helmet suspension
system shall be observed for proper functioning to determine
pass or fail.

8.15.7 Interpretation.

8.15.7.1 Separation of the helmet suspension from the hel-
met shall constitute failing performance.

8.15.7.2 One or more helmet specimens failing this test shall
constitute failing performance.

8.16 Retroreflectivity and Fluorescence Test.

8.16.1 Application.

8.16.1.1 This test method shall apply to all garment, load
carrying equipment, and helmet trim materials.

8.16.2 Specimens.

8.16.2.1 A minimum of three trim test specimens shall be
tested.

8.16.2.2 Each trim test specimen shall consist of a 100 mm
(4 in.) square composite made up of multiple strips of the
finished trim product. Where retroreflective and nonretro-
reflective surface areas are combined to form a trim, the com-
plete finished product consisting of the retroreflective and
nonretroreflective portions shall be used to form the compos-
ite test specimen.

8.16.3 Sample Preparation.

8.16.3.1 Specimens shall be conditioned as specified in 8.1.1.

8.16.3.2 Samples for conditioning shall include 305 mm
(12 in.) long sections of trim that are sewn onto ballast mate-
rial that meets the requirements of AATCC 135, Dimensional
Changes in Automatic Home Laundering of Woven and Knit Fabrics.

8.16.4 Procedures.

8.16.4.1 Measurement of Coefficient of Retroreflection.

8.16.4.1.1 The coefficient of retroreflection (RA) shall be de-
termined in accordance with ASTM E 810, Standard Test Method
for Coefficient of Retroreflection of Retroreflective Sheeting Utilizing the
Coplanar Method, using the following modifications:

(1) Test distance = 15.2 m (50 ft).
(2) Observation angle = 0.2 degree.
(3) Entrance angle = +5.0 degree.
(4) The receiver shall be provided with an entrance aperture

of 25 mm (1.024 in.), ±5%, in diameter, which is equiva-
lent to 0.1 degree angular aperture.

(5) The exit aperture of the source shall be circular and
26 mm (1.024 in.), ±5%, in diameter, which corresponds
to 0.1 degree angular aperture.

(6) Retroreflector reference angle = 90 degrees.
(7) Datum mark shall be placed as specified by the trim

manufacturer.

8.16.4.1.2 Portable and bench retroreflection measuring
equipment shall be permitted to be used to determine RA values,
provided the appropriate substitutional standard reference pan-
els, measured in accordance with ASTM E 810, Standard Test
Method for Coefficient of Retroreflection of Retroreflective Sheeting Utiliz-
ing the Coplanar Method, are used. In this case, the methods of
Procedure B in ASTM E 809, Standard Test Method for Measuring
Photometric Characteristics of Retroreflectors, shall apply.

8.16.4.1.3 The coefficient of retroreflection (RA) shall be cal-
culated by the following equation:

R
R
AA

I

r

=

where:
RI = coefficient of luminous intensity, measured as

specified in 8.16.4.1.1.
Ar = retroreflective surface area of the trim test

specimen’s surface area. Ar shall be calculated by
subtracting the nonretroreflective surface area
from the test specimen’s total surface area.

8.16.4.2 Evaluation of Fluorescence.

8.16.4.2.1 Specimens of trim used on garments and load car-
rying equipment shall be evaluated for fluorescence.

Centerline of pull 
matches centerline 
of crown strap

Force gauge

Centerline of 
pull matches 
centerline of 
crown strap

Force gauge

Wire

Cradle 
strap

90°

Force gauge

Reference 
plane

C  of pullL

Clamp as 
necessary

Hook - Rigid material approximately 
 2 mm (¹⁄₁₆ in.) thick design optional
 to facilitate attachment to helmet
 and attachment of force gauge

FIGURE 8.15.4.1 Suspension System Retention Test Setup.
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8.16.4.2.2 Trim fluorescence shall be determined by measur-
ing the color in accordance with ASTM E 991, Standard Practice
for Color Measurement of Fluorescent Specimens, ASTM E 2152,
Standard Practice for Computing the Colors of Fluorescent Objects
from Bispectral Photometric Data, and ASTM E 2153, Standard
Practice for Obtaining Bispectral Photometric Data for Evaluation of
Fluorescent Color, using the following test specifications:

(1) A polychromatic illumination of D65
(2) A 45/0 (or 0/45) geometry
(3) A 2° observer
(4) A black underlay with reflectance (luminance) of less

than 0.04

8.16.4.2.3 The chromaticity of the trim material shall lie
within one of the areas defined in Table 8.16.4.2.3, and the
luminance factor shall exceed the corresponding minimum in
Table 8.16.4.2.3 in order for the material to be designated
fluorescent.

8.16.4.2.4 Specimens that do not meet the chromaticity and
luminance factor requirements shall be designated as non-
fluorescent.

8.16.4.3 Rainfall Test.

8.16.4.3.1 Specimens of trim shall be tested for retroreflectiv-
ity when wet as specified in Annex A of EN 471, High Visibility
Warning Clothing for Professional Use. Test Methods and Require-
ments, at a rate of 109 mm/hr (4.3 in./hr).

8.16.4.3.2 The coefficient of retroreflection (RA) shall be
measured as specified in 8.16.4.1, 2 minutes, ±15 seconds,
after the rainfall has started.

8.16.4.4 Convective Heat Exposure Test.

8.16.4.4.1 Specimens of trim used on garments and load car-
rying equipment shall be tested for retroreflectivity and fluo-
rescence after convective heat exposure as specified in 8.1.3.

8.16.4.4.2 Specimens of trim used on helmets shall be tested
for retroreflectivity only after the convective heat exposure as
specified in 8.4.11.

8.16.4.4.3 The coefficient of retroreflection (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 re-
corded and reported for each specimen.

8.16.5.2 The average coefficient of retroreflection (RA) of all
specimens shall be calculated, recorded, and reported sepa-
rately for each of the test procedures specified in 8.16.4.1,
8.16.4.3, and 8.16.4.4.

8.16.5.3 The number of fluorescent and nonfluorescent
specimens shall be recorded and reported separately for each
of the test procedures in 8.16.4.2, as applicable.

8.16.6 Interpretation.

8.16.6.1 For trim retroreflectivity, pass or fail performance
shall be determined using the average coefficient of retro-
reflection (RA) reported for each group of specimens for each
of the procedures specified in 8.16.4.1, 8.16.4.3, and 8.16.4.4.

8.16.6.2 For trim fluorescence, any nonfluorescent specimens
in any test procedure shall constitute failing performance.

8.17 Retention System Test.

8.17.1 Application. This test shall apply to protective helmets.

8.17.2 Specimens. Specimens shall be three helmets of each
different style or model.

8.17.3 Sample Preparation.

8.17.3.1 Samples for conditioning shall be whole helmets.

8.17.3.2 Specimens shall be conditioned as specified in 8.1.1.

8.17.4 Apparatus.

8.17.4.1 An ISO size J headform shall be used.

8.17.4.2 A mechanical chin structure shall be designed for
use with a calibrated tensile test machine. The mechanical
chin structure shall consist of two rollers 13 mm (1⁄2 in.) in
diameter with centers that are 75 mm (3 in.) apart. The me-
chanical chin structure shall conform to Figure 8.17.4.2.

8.17.4.3 The calibrated tensile test machine shall be capable
of measuring the force applied to the retention system within
2 percent at the specified forces.

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 stability is achieved.

8.17.5.3 The headform and mechanical chin structure shall
be positioned so that the vertical straight line distance be-
tween the bottom of the rollers and the crown of the head-
form is 200 mm, ± 10 mm (8 in., ±3⁄8 in.). The chin strap shall
be passed around the rollers, and the helmet shall be secured
to the headform. The chin strap shall be adjusted and pre-
loaded to 45 N, ± 5 N (10 lbf, ±1 lbf). The distance between the
top of the helmet and the bottom of the rollers shall be mea-
sured and recorded to the nearest 0.5 mm (1⁄64 in.).

8.17.5.4 The load rate shall be 25 mm/min (1 in./min) to a
limit of 225 N (50 lbf).

Table 8.16.4.2.3 Color Requirements for Trim

Color

Chromaticity Coordinates Minimum
Luminance
Factor, Yx y

Fluorescent 0.387 0.610 70
yellow-green 0.356 0.494

0.398 0.452
0.460 0.540

Fluorescent 0.610 0.390 40
orange-red 0.535 0.375

0.570 0.340
0.655 0.344

Fluorescent 0.655 0.344 25
red 0.570 0.340

0.595 0.315
0.690 0.310
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8.17.5.5 The distance between the top of the helmet and the
bottom of the rollers shall be measured and recorded again after
the force has been maintained at 225 N (50 lbf) for 60 seconds,
+15/−0 seconds. The difference between the second measure-
ment and the first shall be the retention system elongation.

8.17.5.6 In addition, each adjusting mechanism of the hel-
met chin strap assembly shall be secured and unsecured, as
applicable, for 20 repetitions.

8.17.6 Report.

8.17.6.1 The retention 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.

8.18.2 Specimens. A minimum of three footwear soles with
heels shall be tested.

8.18.3 Sample Preparation.

8.18.3.1 Samples for conditioning shall be complete foot-
wear soles with heel.

8.18.3.2 Specimens shall be conditioned as specified in 8.1.1.

8.18.4 Procedure. Abrasion resistance tests of the footwear
soles and heels shall be performed in accordance with ASTM
D 1630, Standard Test Method for Rubber Property — Abrasion Re-
sistance (Footwear Abrader).

8.18.5 Report. The abrasion resistance rating of each speci-
men shall be recorded and reported.

8.18.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

8.19 Goggle and Headlamp Clip Attachment Test.

8.19.1 Application.

8.19.1.1 This test method shall apply to goggle and headlamp
clips on protective helmets.

8.19.2 Specimens.

8.19.2.1 A minimum of three helmets with goggle and head-
lamp clips shall be tested for each test.

8.19.3 Sample Preparation.

8.19.3.1 Specimens shall be conditioned as specified in 8.1.1.

8.19.3.2 Samples for conditioning shall be complete 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 (1⁄32 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 ex-
cept 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, with-
out 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 (1⁄4 in.)
from its original position, either of which constitutes a failure.

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 ¹⁄₂–13 UNC × 1¹⁄₂ Lg.

—
—
—

6061-T6
6061-T6
6061-T6
6061-T6
6061-T6

Stl.
Stl.
Stl.
Stl.
Stl.
Stl.
Stl.
Stl.
Stl.
Stl.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18

1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1
1

L8539 Retention Test Fixt. Assy.
Main Support Assy.
Knurled Knob Assy.
Rect. Alum. Bar
Rect. Alum. Bar
Alum. Bar
Alum. Bar
Alum. Flat
C.F. Steel Rod
C.F. Steel Rod
C.F. Steel Flat
Hollow Steel Tube
C.F. Steel Flat
C.F. Steel Flat
C.F. Steel Rod
Hex Nut
Hex Hd. Bolt
Hex Nut

—
—
—

1 1/2 x 3 x 14 Lg.
1 1/2 x 3 x 14 Lg.
2 x 2 x 7 1/2 Lg.
2 x 2 x 12.96 Lg.
3/4 x 4 1/2 x 5 Lg.
1 1/4 Dia. x 4 Lg.
3/8 Dia. x 22 Lg.
1 x 1 1/4 x 1 1/2 Lg.
.500 O.D. .384 I.D. x 1 1/2
1/4 x 3 1/4 x 3 3/4 Lg.
39 x 3/4 Thk.
3/4 Ø x 10 1/2 Lg.
3/4 - 10 Unc.
3/8 - 24 Unf. x 2 1/2 Lg.
3/8 - 24 Unf.

1
1

2
1
1
1
1
1
1
1
1
2
2
2
2
2
3
3

NO.
ITEM

PART NO. NO.
SHT.

DESCRIPTION VEND. OR STR. SIZEMAT'L. QTY.

Z90.1 Headform 
ref. prt. L7791

18

2

9
3

4

10

11
17

12

13

“Instron” 
machine  
drive arm

FIGURE 8.17.4.2 Retention System Test Setup.
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8.19.6 Report. The individual pass or fail results for each
specimen and clip shall be recorded and reported.

8.19.7 Interpretation. One or more helmet specimens failing
this 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 Specimens.

8.20.2.1 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 con-
sisting 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.

8.20.2.2 Three specimens shall be tested for each material.

8.20.2.3 If a proposed glove construction has stitched-through
seams, three additional specimens containing these seams shall
be tested. The seam shall be in the direction of the 150 mm
(6 in.) dimension.

8.20.3 Sample Preparation.

8.20.3.1 Specimens shall be tested both before and after be-
ing subjected to five laundering cycles as specified in 8.1.2.

8.20.3.2 All specimens to be tested shall be conditioned as
specified in 8.1.1.

8.20.3.3 Samples to be conditioned shall be the composite
used in actual glove construction consisting of each single
layer, with all layers arranged in proper order and stitched
along the edges using the same thread as used in the construc-
tion of the glove.

8.20.4 Apparatus.

8.20.4.1 The test apparatus shall consist of a burner, crucible
tongs, support stand, utility clamp, stopwatch, butane gas, gas
regulator valve system, and measuring scale.

8.20.4.1.1 The burner shall be a high-temperature, liquefied-
type Fisher burner.

8.20.4.1.2 The stopwatch or other timing device shall mea-
sure the burning time to the nearest 0.1 second.

8.20.4.1.3 The butane shall be commercial grade, 99.0 per-
cent pure or better.

8.20.4.1.4 The gas regulator system shall consist of a control
valve system with a delivery 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 height shall be adjusted at the
reducing valve to produce a pressure of 0.7 kPa, ±0.07 kPa
(0.1 psi, ±0.01 psi).

8.20.4.2 A freestanding flame height indicator shall be used
to assist in adjustment of the burner flame height. The indica-
tor 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 con-
sists of a frame and steel rod of 2 mm (1⁄16 in.) diameter to
support the specimen in an L-shaped position, as shown in
Figure 8.20.4.3.

8.20.4.4 The 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 The burner shall be ignited, and the test flame shall
be adjusted to a height of 75 mm (3 in.) with the gas on/off
valve fully open and the air supply completely and perma-
nently off, so that the flame height is closely controlled. The
75 mm (3 in.) height shall be obtained by adjusting the orifice
in the bottom of the burner so that the top of the flame is level
with the marked flame height indicator.

1.4 kg
(3 lb)

FIGURE 8.19.5.1 Test Setup (side view of top of helmet).

Spring clip

Test specimen

2 mm (¹⁄₁₆ in.) 
diameter rod

Burner

38 mm (1¹⁄₂ in.)

FIGURE 8.20.4.3 Specimen Support Assembly.
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8.20.5.2 With the specimen mounted in the support assem-
bly, the burner shall be moved such that the middle of the
folded corner contacts the flame, as shown in Figure 8.20.4.3.

8.20.5.3 The burner flame shall be applied to the specimen
for 12 seconds. After 12 seconds, the burner shall be removed.

8.20.5.4 The afterflame time shall be measured as the time,
in seconds, to the nearest 0.2 second, that the specimen con-
tinues to flame after the burner is removed from the flame.

8.20.5.5 Each layer of the specimen shall be examined for
melting or dripping.

8.20.5.6 The specimen shall then be further examined for
char length. The char length shall be determined by measur-
ing the length of the tear through the center of the charred
area as specified in 8.20.5.6.1 through 8.20.5.6.4.

8.20.5.6.1 The specimen shall be folded lengthwise and
creased, by hand, along a line through the highest peak of the
charred area.

8.20.5.6.2 A hook shall be inserted in the specimen or a hole
that is 6 mm (1⁄4 in.) in diameter or less that is punched out for
the hook, at one side of the charred area 6 mm (1⁄4 in.) from the
adjacent outside edge at the point where the specimen contacted
the steel rod, and 6 mm (1⁄4 in.) in from the lower end.

8.20.5.6.3 A weight of sufficient size such that the weight and
hook together shall equal the total tearing load required in
Table 8.20.5.6.3 shall be attached to the hook. The specific
load for determining char length applicable to the weight of
the composite specimen shall be as listed in Table 8.20.5.6.3.

8.20.5.6.4 A tearing force shall be applied gently to the speci-
men by grasping the side of the material at the edge of the
char opposite from the load and raising the specimen and
weight clear of the supporting surface. The end of the tear
shall be marked off on the edge, and the char length measure-
ment shall be made along the undamaged edge.

8.20.6 Report.

8.20.6.1 The afterflame time and char length shall be re-
corded and reported for each specimen.

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 re-
corded and reported to the nearest 2.5 mm (1⁄10 in.).

8.20.6.4 Observations of melting or dripping for each speci-
men shall be recorded and reported.

8.20.7 Interpretation. Pass or fail performance shall be based
on any observed hole formation, melting or dripping, the av-
erage afterflame time, and the average char length.

8.21 Conductive Heat Resistance Test.

8.21.1 Application.

8.21.1.1 This test method shall apply to protective glove
materials.

8.21.2 Specimens.

8.21.2.1 A total of three specimens shall be tested.

8.21.2.2 Specimens shall be representative of glove body
composite construction at the palm of the hand and at the
palm side of the fingers.

8.21.2.3 Specimens shall be stitched around the perimeter
using the same thread used in glove construction.

8.21.3 Sample Preparation.

8.21.3.1 Specimens shall be tested both before and after be-
ing subjected to laundering cycles as specified in 8.1.2.

8.21.4 Procedure.

8.21.4.1 Specimens shall be tested in accordance with ASTM
F 1060, Standard Test Method for Thermal Protective Performance of
Materials for Protective Clothing for Hot Surface Contact, with the
following modifications:

(1) Specimens shall be tested using an exposure temperature
of 280°C (536°F). The pressure applied during the test
shall be 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 Tol-
erance Criteria shall be recorded and reported.

(3) The time to thermal end point shall be determined
graphically from the recorder chart of the sensor re-
sponse and the criterion overlay prepared according to
paragraph 10.5 of ASTM F 1060, Standard Test Method for
Thermal Protective Performance of Materials for Protective Cloth-
ing for Hot Surface Contact.
(a) The overlay shall be positioned on the recorder

chart, matching the zero of the overlay with the point
on the recorder chart corresponding to the time at
which the sensor and specimen were placed in direct
contact with the hot plate.

(b) The horizontal (time) axis shall be placed in line with
the initial trace of the pen.

(c) The overlay shall be kept square with the recorder
chart.

(d) Exposure time shall be read to the nearest 0.1 second
from the overlay chart at the point where the sensor
response and the tissue tolerance curves cross.

8.21.5 Report.

8.21.5.1 The 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.

Table 8.20.5.6.3 Tearing Weights 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 2.0–6.0 0.1 0.25
Over 203–508 Over 6.0–15.0 0.2 0.5
Over 508–780 Over 15.0–23.0 0.3 0.75

Over 780 Over 23.0 0.45 1.0
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8.21.5.3 If the time to pain or time 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 fail determinations shall be based on the
time to pain and time to second-degree burn of all specimens
tested.

8.21.6.2 If an individual result from any test set varies more
than ±8 percent from the other individual results of that test
series, the results from the test series shall be discarded and
another set of specimens shall be tested.

8.22 Thermal Protective Performance Test.

8.22.1 Application. This test method shall apply to protective
glove materials.

8.22.2 Specimens.

8.22.2.1 Thermal protective performance (TPP) testing shall
be conducted on three specimens.

8.22.2.2 Specimens for testing shall consist of the composite
used in the actual glove construction, with the layers arranged
in proper order. Specimens shall not include seams where
multiple layers are involved. Specimens shall not be stitched to
hold individual layers together during testing.

8.22.2.3 Samples for conditioning shall include glove mate-
rial that is a minimum of 150 mm, ±6 mm (6 in., ±1⁄4 in.)
square with the long dimension in the warp or wale direction,
consisting of the composite used in the actual glove construc-
tion, with the layers arranged in proper order and stitched
using the same thread used in the construction of the glove.

8.22.3 Sample Preparation. Specimens shall be tested after
being subjected to five laundering cycles as specified in 8.1.2
followed by conditioning as specified in 8.1.1.

8.22.4 Apparatus. The test apparatus specified in ISO 17492,
Clothing for protection against heat and flame — determination of
heat transmission 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 for
protection against heat and flame — determination of heat transmis-
sion on exposure to both flame and radiant heat, and shall be used
with the following modifications:

(1) An exposure heat flux of 84 kW/m2 (2.0 cal/cm2s) shall
be used.

(2) The contact configuration shall be used for testing of all
material specimens.

(3) The thermal threshold index analysis method shall be
used with calculations made using the heat flux in calories
per square centimeter per second and reported as the
TPP rating.

(4) T-150 quartz tubes shall be used.

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 reported.

8.22.6.3 Where a TPP rating is greater than 60, then the TPP
rating shall be recorded and reported as “>60.”

8.22.7 Interpretation.

8.22.7.1 Pass or fail determinations shall be separately based
on the average reported TPP rating of all specimens.

8.22.7.2 If an individual result from any test set varies more
than ±10 percent from the average result, the results from the
test set shall be discarded and another set of specimens shall
be tested.

8.23 Cut Resistance Test.

8.23.1 Application.

8.23.1.1 This test method shall apply to protective gloves and
footwear 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 Specimens.

8.23.2.1 A minimum of three specimens shall be tested.

8.23.3 Sample Preparation.

8.23.3.1 Samples for conditioning shall be whole gloves or
footwear uppers.

8.23.3.2 Specimens shall be tested after conditioning as speci-
fied in 8.1.1.

8.23.4 Procedure.

8.23.4.1 Specimens shall be evaluated in accordance with
ASTM F 1790, Standard Test Method for Measuring Cut Resistance
of Materials Used in Protective Clothing, as modified by 8.23.7 and
8.23.8.

8.23.5 Report.

8.23.5.1 The distance of blade travel shall be recorded and re-
ported to the nearest 1 mm (1⁄32 in.) for each sample specimen.

8.23.5.2 The average distance of blade travel in millimeters
(inches) shall be calculated, recorded, and reported for all
specimens tested.

8.23.6 Interpretation.

8.23.6.1 The average cut force shall be used to determine
pass or fail performance.

8.23.7 Specific Requirements for Testing Gloves.

8.23.7.1 Samples for conditioning shall be whole gloves.

8.23.7.2 Specimens shall be taken from the back and palm of
the glove and shall not include seams.

8.23.7.3 Cut resistance shall be performed under a load of
200 g (7 oz).

8.23.8 Specific Requirements for Testing Footwear Uppers.

8.23.8.1 Samples for conditioning shall be whole footwear
items.
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8.23.8.2 Specimens shall be taken from the parts of the foot-
wear upper that provides uniform thickness, and shall not in-
clude seams.

8.23.8.3 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 foot-
wear uppers shall be as specified in 8.24.8.

8.24.2 Specimens.

8.24.2.1 A minimum of three specimens measuring at least
150 mm (6 in.) square shall be tested.

8.24.3 Specimen Preparation.

8.24.3.1 Specimens shall be tested after conditioning as speci-
fied in 8.1.1.

8.24.4 Procedure.

8.24.4.1 All specimens shall be tested in accordance with
ASTM F 1342, Standard Test Method for Protective Clothing Mate-
rial Resistance to Puncture.

8.24.5 Report. The puncture force in newtons (poundforce)
shall be recorded and reported for each specimen.

8.24.6 Interpretation.

8.24.6.1 The puncture force of each specimen shall be evalu-
ated to determine pass or fail.

8.24.6.2 Any one puncture failing this test shall constitute
failing performance.

8.24.7 Specific Requirements for Testing Gloves.

8.24.7.1 Specimens shall consist of each composite of the palm,
palm side of the fingers, and back of the glove used in the actual
glove construction, with the layers arranged in proper order.
Where the specimen composites of the palm, palm side of the
fingers, and back of the glove are identical, only one representa-
tive composite shall be required to be tested.

8.24.7.2 Testing shall be performed as specified in 8.24.2
through 8.24.6.

8.24.8 Specific Requirements for Testing Footwear Uppers.

8.24.8.1 Specimens shall consist of each composite of footwear
item used in the actual footwear construction, with the layers
arranged in proper order. Specimens shall be taken from the
thinnest portion of the footwear upper.

8.24.8.2 Testing shall be performed as specified in 8.24.2
through 8.24.6.

8.25 Dexterity Test.

8.25.1 Application. This test shall apply to gloves.

8.25.2 Specimens.

8.25.2.1 A minimum of three glove pairs each for size small
and size large shall be used for testing.

8.25.2.2 Each glove pair shall be tested as a complete set of
gloves in new, “as distributed” condition.

8.25.2.3 Glove pair specimens shall not receive special soften-
ing treatments prior to tests.

8.25.3 Sample Preparation.

8.25.3.1 Glove pair specimens shall be preconditioned for
five laundering cycles as specified in 8.1.2.

8.25.3.2 Samples for conditioning shall be whole glove pairs.

8.25.4 Apparatus. The test apparatus shall be as specified in
ASTM F 2010, Standard Test Method for Evaluation of Glove Effects
on Wearer Hand Dexterity Using Modified Pegboard Test.

8.25.5 Procedures. Testing shall be conducted in accordance
with ASTM F 2010, Standard Test Method for Evaluation of Glove
Effects on Wearer Hand Dexterity Using Modified Pegboard Test.

8.25.6 Report.

8.25.6.1 The 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 control for all
test subjects shall be calculated, recorded, and reported.

8.25.7 Interpretation. The average percent of bare-handed
control shall be used to determine pass or fail performance.

8.26 Grip Test.

8.26.1 Application. This test method shall apply to protective
gloves.

8.26.2 Specimens.

8.26.2.1 A minimum of three glove pairs each for size small
and size large shall be used for testing.

8.26.2.2 Each sample glove pair shall be tested as a complete
set of gloves in new, “as distributed” condition.

8.26.2.3 Sample glove pairs shall not receive special softening
treatments prior to tests.

8.26.2.4 Sample glove pairs shall be tested for each material
and construction combination.

8.26.3 Sample Preparation.

8.26.3.1 Samples for conditioning shall be whole gloves.

8.26.3.2 Specimen glove pairs shall be preconditioned for
five laundering cycles as specified in 8.1.2.

8.26.3.3 Specimen glove pairs shall be tested after being con-
ditioned as specified in 8.1.1.

8.26.4 Apparatus. Grip testing shall be evaluated with the use
of a 10 mm (3⁄8 in.) diameter, three-strand, prestretched poly-
ester rope attached to a calibrated force measuring device.

8.26.5 Procedure.

8.26.5.1 Test subjects shall be selected such that their hand
dimensions are as close as possible to those specified in Table
6.3.4.4.

8.26.5.2 Each test subject shall make three successive attempts
to lift as much weight using the halyard as possible, using both
hands and keeping both feet firmly planted on the ground. The
average weight hoisted over the three trials shall be the bare-
handed weight-lift capability.
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