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This edition of NFPA 1971, Standard on Protective Ensemble for Structural Fire Fighting, was pre-
pared by the Technical Committee on Structural Fire Fighting Protective Clothing and
Equipment, released by the Technical Correlating Committee on Fire and Emergency Ser-
vices Protective Clothing and Equipment, and acted on by the National Fire Protection Asso-
ciation, Inc., at its November Meeting held November 14–17, 1999, in New Orleans, LA. It was
issued by the Standards Council on January 14, 2000, with an effective date of February 11,
2000, and supersedes all previous editions.

This edition of NFPA 1971 was approved as an American National Standard on February
11, 2000.

Origin and Development of NFPA 1971
The original work on this project was done by the Sectional Committee on Protective

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

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

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

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

Following the 1986 edition, the Committee was renamed from the Technical Committee
on Protective Equipment for Fire Fighters to the Technical Committee on Fire Service Pro-
tective Clothing and Equipment.

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

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

The 1997 edition of NFPA 1971, the fifth edition, combined four former standards on
structural fire fighting protective clothing: NFPA 1971, Standard on Protective Clothing for Struc-
tural Fire Fighting; NFPA 1972, Standard on Helmets for Structural Fire Fighting; NFPA 1973, Stan-
dard on Gloves for Structural Fire Fighting; and NFPA 1974, Standard on Protective Footwear for
Structural Fire Fighting, into a single document entitled NFPA 1971, Standard on Protective Ensem-
ble for Structural Fire Fighting.
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2000 Edition
This 2000 edition is the sixth edition and represents a complete revision to the fifth (1997)
edition. Among other changes, this edition introduces new requirements for evaporative heat
transfer through garments through a total heat loss test, for evaluating thermal insulation in
areas of garments that are most likely to become compressed through a conductive and com-
pressive heat resistance test, for evaluating hand dexterity with gloves through a new hand
function test, and for evaluating the durability of barrier materials through additional precon-
ditioning prior to selected physical tests of the barrier materials.

This sixth edition was presented to the Association membership at the 1999 Fall Meeting
in New Orleans, LA on November 17, 1999, and issued by the Standards Council with an effec-
tive date of February 11, 2000.
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NOTICE: An asterisk (*) following the number or letter des-
ignating a paragraph indicates that explanatory material on
the paragraph can be found in Appendix A.

Information on referenced publications can be found in
Chapter 7 and Appendix B.

Chapter 1 Administration

1-1* Scope.  

1-1.1 This standard specifies the minimum design, perfor-
mance, and certification requirements, and test methods for
structural protective ensembles that include protective coats,
protective trousers, protective coveralls, helmets, gloves, foot-
wear, and interface components.

1-1.2 This standard applies to the design, manufacturing, and
certification of new structural protective ensembles or new
individual elements of the structural protective ensemble.

1-1.3 This standard does not apply to structural fire-fighting
protective ensembles manufactured according to previous edi-
tions of NFPA 1971, Standard on Protective Ensemble for Structural
Fire Fighting. This standard also does not apply to structural
fire-fighting protective clothing and equipment manufac-
tured according to previous editions of NFPA 1971, Standard
on Protective Clothing for Structural Fire Fighting; NFPA 1972, Stan-
dard on Helmets for Structural Fire Fighting; NFPA 1973, Standard
on Gloves for Structural Fire Fighting; and NFPA 1974, Standard on
Protective Footwear for Structural Fire Fighting.

1-1.4 This standard does not apply to protective ensembles or
protective clothing for wildland fire-fighting operations; for
entry, proximity, or other such specialty fire-fighting opera-
tions; or for hazardous materials emergency operations. This
standard does not apply to protection from radiological
agents, protection from all biological agents, or protection
from all hazardous chemicals.

1-1.5 This standard does not apply to the use of structural fire-
fighting protective ensembles or individual elements of pro-
tective ensembles since these requirements are specified in
NFPA 1500, Standard on Fire Department Occupational Safety and
Health Program.

1-1.6 Certification of the structural fire-fighting protective
ensemble or individual elements of the protective ensemble to
the requirements of this standard does not preclude certifica-
tion to additional appropriate standards where the protective
ensemble or elements of the protective ensemble meet all
applicable requirements of each standard.

1-1.7 The requirements of this standard do not apply to accesso-
ries that can be attached to any element of the structural fire-
fighting protective ensemble unless specifically addressed herein.

1-1.8 Nothing herein restricts any jurisdiction or manufac-
turer from exceeding these minimum requirements.
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1-2* Purpose.  

1-2.1 The purpose of this standard is to establish a minimum
level of protection for fire fighters against adverse environ-
mental effects during structural fire-fighting operations and
certain other emergency operations where there is a threat of
fire or where certain physical hazards are likely to be encoun-
tered, such as during non-fire-related rescue operations,
emergency medical operations, and victim extrication.

1-2.2* Controlled laboratory tests used to determine compli-
ance with the performance requirements of this standard cannot
be deemed as establishing performance levels for all situations to
which structural fire-fighting personnel can be exposed.

1-2.3 This standard is not intended to be utilized as a detailed
manufacturing or purchasing specification but is permitted to be
referenced in purchase specifications as minimum requirements.

1-3 Definitions.  

1-3.1* Accessories. Those items that are attached to a protec-
tive ensemble element but designed in such a manner to be
removable from the protective ensemble element and that are
not necessary to meet the requirements of this standard.

1-3.2* Approved. Acceptable to the authority having jurisdic-
tion.

1-3.3 Arch. The bottom curve of the foot, from the heel to
the ball.

1-3.4* Authority Having Jurisdiction. The organization,
office, or individual responsible for approving equipment,
materials, an installation, or a procedure.

1-3.5 Barrier Material. A single-layer fabric or a laminated/
coated, multilayer material that is considered as a single-layer
fabric that limits transfer from the face of the layer to the other
side.

1-3.6 Basic Plane. The anatomical plane on a headform that
includes the superior rim of the external auditory meatus,
the upper edge of the external openings of the ear, and the
inferior margin of the orbit, which is the lowest point of the
floor of the eye socket. This corresponds to a distance of 130
mm from the top of the ISO J Headform (see Figure 6-16.4.1)
and 134 mm for the Alderson 50th-percentile headform (see
Figure 6-17.4.1.1).

1-3.7 Basic Weight. The weight of the helmet, including all
components specified in 4-2.2.

1-3.8 Biological Agents. Biological materials that could be
capable of causing a disease or long-term damage to the
human body.

1-3.9* Bitragion Coronal Arc. The arc between the right and
left tragion as measured over the top of the head in a plane
perpendicular to the midsagittal plane.

1-3.10* Bitragion Inion Arc. The arc between tragion as mea-
sured over the inion. For helmet test purposes, the bitragion
inion arc is identified as Datum Plane 10 in Figures 6-15.4.1(a)
through (c).

1-3.11 Body Fluids. Fluids produced by the body including,
but not limited to, blood, semen, mucus, feces, urine, vaginal
secretions, breast milk, amniotic fluid, cerebrospinal fluid,
synovial fluid, and pericardial fluid.

1-3.12 Brim. The part of the helmet shell extending around
the entire circumference of the helmet.
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1-3.13 Brim Line. The horizontal plane intersecting the point
of the front opening of the helmet at the midsagittal plane.

1-3.14 Cargo Pockets. Pockets located on the protective
garment exterior.

1-3.15 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 on the
methods the manufacturer uses to determine compliance with
the requirements of this standard.

1-3.16 Certification Organization. An independent, third-
party organization that determines product compliance with
the requirements of this standard with a labeling/listing/fol-
low-up program.

1-3.17 Char. The formation of a brittle residue when material
is exposed to thermal energy.

1-3.18 Chin Strap. The adjustable strap, fitting under the
chin, to help secure the helmet to the head.

1-3.19 Coat. A protective garment that is an element of the
protective ensemble designed to provide minimum protection
to upper torso and arms, excluding the hands and head.

1-3.20 Collar. The portion of a coat or coverall that encircles
the neck.

1-3.21 Collar Lining. The part of the collar fabric composite
that is next to the skin when the collar is closed in the raised
position.

1-3.22 Compliance/Compliant. Meeting or exceeding all
applicable requirements of this standard.

1-3.23 Component. Any material, part, or subassembly used
in the construction of the protective ensemble or any element
of the protective ensemble. (See also definition 1-3.63, Interface
Components.)

1-3.24 Composite. The layer or combination of layers of the
protective ensemble or any element of the protective ensem-
ble that provides the required protection.

1-3.25 Coronal Plane. The anatomical plane perpendicular
to both the basic and midsagittal planes and containing the
midpoint of a line connecting the superior rims of the right
and left auditory meatuses.

1-3.26 Coverall. A protective garment that is an element of
the protective ensemble configured as a single-piece garment
and designed to provide minimum protection to the torso,
arms, and legs, excluding the head, hands, and feet.

1-3.27 Crown. The portion of the helmet that covers the
head above the reference plane.

1-3.28 Crown Straps. The part of the helmet suspension that
passes over the head.

1-3.29 Dielectric Test Plane. A helmet term for the plane that
runs from the intersection of the test line and midsagittal
plane in the front of the headform diagonally through the
headform to the intersection of the reference plane and mid-
sagittal plane in the rear of the headform.

1-3.30 Drip. To run or fall in drops or blobs.

1-3.31 Ear Covers. The integral part of the helmet designed
to extend over and provide limited protection for the ears that
does not provide significant thermal protection.
1-3.32 Elements. The parts or items that comprise the protec-
tive ensemble, which include coats, trousers, coveralls, hel-
mets, gloves, footwear, and interface components.

1-3.33 Energy Absorbing System. The material, suspension
system, or combination thereof incorporated into the design
of the helmet to attenuate impact energy.

1-3.34 Ensemble. See definition 1-3.85, Protective Ensemble.

1-3.35* Entry Fire Fighting. Extraordinarily specialized fire-
fighting operations that can include the activities of rescue,
fire suppression, and property conservation at incidents
involving fires producing extreme levels of radiant, conduc-
tive, and convective heat. Highly specialized thermal protec-
tion is necessary for persons involved in such extraordinarily
specialized operations due to the scope of these operations
and because direct entry into flames is made. Usually these
operations are exterior operations. Entry fire fighting is not
structural fire fighting. (See also definitions 1-3.93, Proximity Fire
Fighting and 1-3.111, Structural Fire Fighting.)

1-3.36 Eye/Face Positioning Index. The vertical distance, as
specified by the helmet manufacturer, from the top lateral mid-
point of the faceshield/goggle components to the basic plane
of the Alderson 50th percent male adult headform where the
faceshield/goggle component is positioned on the headform.

1-3.37 Faceshield. The helmet component intended to help
protect a portion of the wearer’s face in addition to the eyes,
not intended as primary eye protection.

1-3.38 Faceshield/Goggle. Used in this standard to identify
criteria that applies to either a faceshield or goggle compo-
nent of a helmet.

1-3.39 Flame Resistance. The property of a material whereby
the application of a flaming or nonflaming source of ignition
and the subsequent removal of the ignition source results in
the termination of combustion. Flame resistance can be an
inherent property of the material, or it can be imparted by spe-
cific treatment.

1-3.40 Fluorescence. A process by which radiant flux of cer-
tain wavelengths is absorbed and reradiated nonthermally in
other, usually longer, wavelengths.

1-3.41 Follow-up Program. The sampling, inspection, tests,
or other measures conducted by the certification organization
on a periodic basis to determine the continued compliance of
products listed that are being produced by the manufacturer
to the requirements of this standard.

1-3.42* Footwear. An element of the protective ensemble
designed to provide minimum protection to the foot, ankle,
and lower leg.

1-3.43 Functional. The ability of an element or component of
an element to continue to be utilized for its intended purpose.

1-3.44 Garment(s). The coat, trouser, or coverall elements of
the protective ensemble designed to provide minimum pro-
tection to the upper and lower torso, arms, and legs, excluding
the head, hands, and feet.

1-3.45 Gauntlet. The circular, flared, or otherwise expanded
part of the glove that extends beyond the opening of the glove
body. (See also definition 1-3.49, Glove Wristlet.)

1-3.46 Glove. An element of the protective ensemble
designed to provide minimum protection to the fingers,
thumb, hand, and wrist.

1-3.47 Glove Body. The part of the glove that extends from
the tip of the fingers to 25 mm (1 in.) beyond the wrist crease.
2000 Edition
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1-3.48 Glove Liner. The innermost component of the glove
body composite that comes into contact with the wearer’s skin.

1-3.49 Glove Wristlet. The circular, close-fitting part of the
glove, usually made of knitted material, that extends beyond
the opening of the glove body. (See also definitions 1-3.45,
Gauntlet and 1-3.135, Wristlet.)

1-3.50 Goggles. The helmet component intended to help
protect the wearer’s eyes and a portion of the wearer’s face, not
intended as primary eye protection. (See also definition 1-3.38,
Faceshield/Goggle.)

1-3.51 Grading. The process of proportioning components
for construction of an element.

1-3.52 Hardware. Nonfabric components of the structural
fire-fighting protective ensemble including, but not limited to,
those made of metal or plastic.

1-3.53 Hazardous Chemicals. Any solid, liquid, gas, or mix-
ture thereof that can potentially cause harm to the human
body through respiration, ingestion, skin absorption, injec-
tion, or contact.

1-3.54 Hazardous Materials Emergencies. Incidents involv-
ing the release or potential release of hazardous chemicals
into the environment that can cause loss of life, personnel
injury, or damage to property and the environment.

1-3.55 Headband. The portion of the helmet suspension that
encircles the head.

1-3.56 Headform. A device that simulates the configuration
of the human head.

1-3.57 Helmet. An element of the protective ensemble
designed to provide minimum protection to the head.

1-3.58 Helmet Positioning Index. The vertical distance, as
specified by the helmet manufacturer, from the lowest point
of the brow at the lateral midpoint of the helmet to the basic
plane of the International Standards Organization (ISO) size
J headform when the helmet is firmly positioned on the head-
form.

1-3.59 Hood. The interface component element of the pro-
tective ensemble designed to provide limited protection to the
coat/helmet/SCBA facepiece interface area. (See also definition
1-3.63, Interface Components.)

1-3.60 Inherent Flame Resistant. As applied to textiles, flame
resistance that is derived from an essential characteristic of the
fiber or polymer from which the textile is made.

1-3.61 Insole. The inner part of the protective footwear upon
which the foot rests and that conforms to the bottom of the
foot.

1-3.62 Interface Area. An area of the body where the protec-
tive garments, helmet, gloves, footwear, or SCBA facepiece
meet (i.e., the protective coat/helmet/SCBA facepiece area,
protective coat/protective trouser area, the protective coat/
glove area, and the protective trouser/footwear area).

1-3.63 Interface Components. Elements of the protective
ensemble that are designed to provide limited protection to
interface areas.

1-3.64 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates
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compliance with appropriate standards or performance in a
specified manner. (See also definition 1-3.81, Product Label.)

1-3.65 Ladder Shank. See definition 1-3.107, Shank.

1-3.66 Liquid Borne Pathogen. An infectious bacteria or
virus carried in human, animal, or clinical body fluids, organs,
or tissues.

1-3.67* Listed. Equipment, materials, or services included in
a list published by an organization that is acceptable to the
authority having jurisdiction and concerned with evaluation
of products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic eval-
uation 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.

1-3.68 Lower Torso. The area of body below the waist includ-
ing the legs but excluding the ankles and feet.

1-3.69 Major A Seams. See definition 1-3.104, Seams.

1-3.70 Major B Seams. See definition 1-3.104, Seams.

1-3.71 Manufacturer. The entity that assumes the liability
and provides the warranty for the compliant product.

1-3.72 Melt. A response to heat by a material resulting in evi-
dence of flowing or dripping.

1-3.73 Midsagittal Plane. The anatomical plane perpendicu-
lar to the basic plane and containing the midpoint of the line
connecting the notches of the right and left inferior orbital
ridges, and the midpoint of the line connecting the superior
rims of the right and left auditory meatus.

1-3.74 Minor Seams. See definition 1-3.104, Seams.

1-3.75 Model. The collective term used to identify a group of
individual elements of the same basic design and components
from a single manufacturer produced by the same manufac-
turing and quality assurance procedures that are covered by
the same certification.

1-3.76 Model Weight. The basic weight of the helmet plus
accessories for the specific model identified.

1-3.77 Moisture Barrier. The portion of the composite
designed to prevent the transfer of liquids.

1-3.78 Nape Device. The device located below the bitragion
inion arc used to aid in helmet retention.

1-3.79 Outer Shell. The outermost layer of the composite
with the exception of trim, hardware, reinforcing material,
and wristlet material.

1-3.80 Product. The compliant protective ensemble or the
compliant elements of the protective ensemble.

1-3.81 Product Label. A label or marking affixed to each
compliant element of a protective ensemble by the manufac-
turer. Such labels contain compliance statements, certifica-
tion statements, general information, care, maintenance, or
similar data. The product label is not the certification organi-
zation’s label, symbol, or identifying mark; however, the certi-
fication organization’s label, symbol, or identifying mark can
be attached to or be part of the product label. (See also defini-
tion 1-3.64, Labeled.)

1-3.82 Protective Clothing. See definition 1-3.85, Protective
Ensemble.

1-3.83 Protective Coat. See definition 1-3.19, Coat.

1-3.84 Protective Coverall. See definition 1-3.26, Coverall.
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1-3.85 Protective Ensemble. Multiple elements of clothing
and equipment designed to provide a degree of protection for
fire fighters from adverse exposures to the inherent risks of
structural fire-fighting operations and certain other emer-
gency operations. The elements of the protective ensemble
are coats, trousers, coveralls, helmets, gloves, footwear, and
interface components.

1-3.86 Protective Footwear. See definition 1-3.42, Footwear.

1-3.87 Protective Garment. See definition 1-3.44, Garment(s).

1-3.88 Protective Glove. See definition 1-3.46, Glove.

1-3.89 Protective Helmet. See definition 1-3.57, Helmet.

1-3.90 Protective Hood. See definition 1-3.59, Hood.

1-3.91 Protective Trouser. See definition 1-3.129, Trouser.

1-3.92 Protective Wristlet. See definition 1-3.135, Wristlet.

1-3.93* Proximity Fire Fighting. Specialized fire-fighting
operations that can include the activities of rescue, fire sup-
pression, and property conservation at incidents involving
fires producing high levels of radiant heat as well as conduc-
tive and convective heat. Specialized thermal protection is
necessary for persons involved in such operations due to the
scope of these operations and the close distance to the fire at
which these operations are conducted, although direct entry
into flame is NOT made. These operations usually are exterior
operations but might be combined with interior operations.
Proximity fire fighting is not structural fire fighting but might
be combined with structural fire-fighting operations. Proxim-
ity fire fighting also is not entry fire fighting. (See also definitions
1-3.35, Entry Fire Fighting and 1-3.111, Structural Fire Fighting.)

1-3.94 Puncture-Resistant Device. The reinforcement to
the bottom of protective footwear that is located between the
sole with heel and the insole that is designed to provide
puncture resistance.

1-3.95 Radiological Agents. Radiation associated with X-rays,
alpha, beta, and gamma emissions from radioactive isotopes or
other materials in excess of normal background radiation levels.

1-3.96 Recall System. The action by which a manufacturer
identifies an element, provides notice to the users, withdraws
an element from the marketplace and distribution sites, and
returns the element to the manufacturer or other acceptable
location for corrective action.

1-3.97 Reference Plane. The plane that is 27.5 mm (15/64 in.)
above and parallel to the basic plane on an ISO J headform (see
Figure 6-16.4.1).

1-3.98 Retention System. The complete assembly by which
the helmet is retained in position on the head.

1-3.99 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.

1-3.100 Retroreflective Markings. A material that reflects
and returns a relatively high proportion of light in a direction
close to the direction from which it came.

1-3.101 Sample. Protective ensemble elements taken from a
manufacturer’s current production lot. (See also definition 1-3.110,
Specimen.)

1-3.102 Seam. Any permanent attachment of two or more mate-
rials in a line formed by joining the separate material pieces.
1-3.103 Seam Assembly. The structure obtained where fab-
rics are joined by means of a seam.

1-3.104 Seams.

1-3.104.1 Seams, Major A. Outermost layer seam assemblies
where rupture could reduce the protection of the garment by
exposing the inner layers such as the moisture barrier, the
thermal barrier, the wearer’s station/work uniform, other
clothing, or skin.

1-3.104.2 Seams, Major B. Moisture barrier or thermal bar-
rier seam assemblies where rupture could reduce the protec-
tion of the garment by exposing the next layer of the garment,
the wearer’s station/work uniform, other clothing, or skin.

1-3.104.3 Seams, Minor. Seam assemblies that are not classi-
fied as Major A or Major B seams.

1-3.105 Separation. A material response evidenced by split-
ting or delamination.

1-3.106 Shall. Indicates a mandatory requirement.

1-3.107 Shank. The reinforcement to the area of protective
footwear designed to provide additional support for the instep
when standing on a ladder rung. Also called Ladder Shank.

1-3.108 Shell. The outermost layer of the protective ensem-
ble element composite. (See also definition 1-3.79, Outer Shell.)

1-3.109 Should. Indicates a recommendation or that which is
advised but not required.

1-3.110 Specimen. The item that undergoes testing and is
known as the sample in some cases.

1-3.111 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.

1-3.112 Structural Fire-Fighting Coat. See definition 1-3.19, Coat.

1-3.113 Structural Fire-Fighting Coverall. See definition 1-3.26,
Coverall.

1-3.114 Structural Fire-Fighting Ensemble. See definition
1-3.85, Protective Ensemble.

1-3.115 Structural Fire-Fighting Footwear. See definition
1-3.42, Footwear.

1-3.116 Structural Fire-Fighting Garment(s). See definition
1-3.44, Garment.

1-3.117 Structural Fire-Fighting Glove. See definition 1-3.46,
Glove.

1-3.118 Structural Fire-Fighting Helmet. See definition 1-3.57,
Helmet.

1-3.119 Structural Fire-Fighting Protective Clothing. See def-
inition 1-3.85, Protective Ensemble.

1-3.120 Structural Fire-Fighting Trousers. See definition
1-3.129, Trouser.

1-3.121 Suspension. The energy-attenuating system of the
helmet made up of the headband and crown straps.

1-3.122 Sweatband. That part of a helmet headband, either inte-
gral or attached, that comes in contact with the wearer’s forehead.

1-3.123 Textile Fabric. A planar structure consisting of yarns
or fibers.

1-3.124 Thermal Barrier. The portion of protective ensem-
ble element composites that is designed to provide thermal
protection.
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1-3.125 Toecap. The reinforcement to the toe area of footwear
designed to protect the toes from impact and compression.

1-3.126 Top. The intersection between the midsagittal plane
and the coronal plane extended to the helmet surface.

1-3.127 Top Line. The top edge of the protective footwear
that includes the tongue, gusset, quarter, collar, and shaft.

1-3.128 Trim. Retroreflective and fluorescent materials
attached to the outermost surface of the protective ensemble
element for visibility enhancement. Retroreflective materials
enhance nighttime visibility, and fluorescent materials
enhance daytime visibility.

1-3.129 Trouser. An element of the protective ensemble that
is designed to provide minimum protection to the lower torso
and legs, excluding the ankles and feet.

1-3.130 Upper. The part of the protective footwear, as shown
in Figure A-1-3.42, including, but not limited to, the toe, vamp,
quarter, shaft, collar, and throat, but excluding the sole with
heel, puncture-resistant device, and insole.

1-3.131 Upper Torso. The area of body above the waist and
extending to the shoulder, including the arms and wrists, but
excluding the hands.

1-3.132 Wear Surface. The bottom of the footwear sole,
including the heel.

1-3.133 Wildland Fire Fighting. The activities of fire suppres-
sion and property conservation in vegetation that is not within
structures but that is involved in a fire situation.

1-3.134 Winter Liner. A garment term for an optional com-
ponent layer designed to provide added insulation against
cold.

1-3.135 Wristlet. An interface component element of the
protective ensemble that is the circular, close-fitting extension
of the coat sleeve, usually made of knitted material, designed
to provide limited protection to the protective coat/glove
interface area. (See also definitions 1-3.45, Gauntlet, 1-3.49, Glove
Wristlet, and 1-3.63, Interface Components.)

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 are not considered as
the requirement, as these values can be approximate.

Chapter 2 Certification

2-1 General.  

2-1.1 All individual elements of the structural protective
ensemble that are labeled as being compliant with this stan-
dard shall meet or exceed all applicable requirements speci-
fied in this standard and shall be certified. Manufacturers shall
not claim compliance with a portion(s) or segment(s) of the
requirements of this standard and shall not use the name or
identification of this standard, NFPA 1971, in any statements
about their respective products unless the product is certified
to this standard.

2-1.2 All certification shall be performed by a certification
organization that meets at least the requirements specified in
Section 2-2, and that is accredited for personal protective
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equipment in accordance with ANSI Z34.1, Standard for Third-
Party Certification Programs for Products, Processes, and Services.

2-1.3 All individual compliant elements of the structural pro-
tective ensemble shall be labeled and listed. All individual
compliant elements of the structural protective ensemble shall
also have a product label. The product label shall meet the
requirements specified in Section 3-1.

2-1.4* 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.

2-1.5 The certification organization shall not certify any struc-
tural protective ensembles, or individual elements of the struc-
tural protective ensemble, to the 1997 edition of NFPA 1971
on or after 1 September 2000.

2-1.6 The certification organization shall not permit any
manufacturer to label any structural protective ensembles,
or individual elements of the structural protective ensem-
ble, as compliant with the 1997 edition of NFPA 1971 on or
after 1 September 2000. The certification organization shall
not permit any manufacturer to label any structural protec-
tive clothing or protective equipment as compliant with any
edition of NFPA 1971, NFPA 1972, NFPA 1973, or NFPA
1974 that is dated prior to 1997 on or after 1 March 2000.

2-1.7 The certification organization shall require manufactur-
ers to remove all certification labels and product labels indi-
cating compliance with the 1997 edition of NFPA 1971 from
all protective ensembles, or individual elements of the protec-
tive ensemble, that are under the control of the manufacturer
on 1 September 2000. The certification organization shall ver-
ify this action is taken.

2-2 Certification Organization.  

2-2.1* The certification organization shall not be owned or
controlled by manufacturers or vendors of the product being
certified. The certification organization shall be primarily
engaged in certification work and shall not have a monetary
interest in the product’s ultimate profitability.

2-2.2 The certification organization shall refuse to certify
products to this standard that do not comply with all applica-
ble requirements of this standard.

2-2.3* The contractual provisions between the certification
organization and the manufacturer shall specify that certifica-
tion is contingent on compliance with all applicable require-
ments of this standard. There shall be no conditional,
temporary, or partial certifications. Manufacturers shall not
be authorized to use any label or reference to the certification
organization on products that are not manufactured in com-
pliance with all applicable requirements of this standard.

2-2.4* The certification organization shall have laboratory
facilities and equipment available for conducting proper tests,
a program for calibration of all instruments shall be in place
and operating, and procedures shall be in use to ensure
proper control of all testing. Good practice shall be followed
regarding the use of laboratory manuals, form data sheets,
documented calibration and calibration routines, perfor-
mance verification, proficiency testing, and staff qualification
and training programs.

2-2.5 The certification organization shall require the manu-
facturer to establish and maintain a program of production
inspection and testing that at least meets the requirements
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specified in Section 2-5 or Section 2-6. The certification orga-
nization shall audit the manufacturer’s quality assurance pro-
gram to ensure that the quality assurance program provides
continued product compliance with this standard.

2-2.6 The certification organization and the manufacturer
shall evaluate any changes affecting the form, fit, or function
of the certified product to determine the product’s continued
compliance to this standard.

2-2.7* The certification organization shall have a follow-up
inspection program of the manufacturing facilities of the cer-
tified product, with at least two random and unannounced vis-
its per 12-month period. As part of the follow-up inspection
program, the certification organization shall select sample
product at random from the manufacturer’s production line,
from the manufacturer’s in-house stock, or from the open
market. The certification organization shall have a statistically
validated process for determining the critical inspections and
tests to be conducted through this follow-up program to verify
the continued compliance of the product or component.

2-2.8 The certification organization shall have a program for
investigating field reports alleging malperformance or failure
of listed products.

2-2.9* The certification organization shall require the manu-
facturer to have a product recall system as part of the manufac-
turer’s quality assurance program.

2-2.10 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.

2-2.11 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.

2-3 Inspection and Testing.  

2-3.1 For both certification and recertification of ensembles,
ensemble elements, and components; the certification organi-
zation shall conduct both inspection and testing as specified in
this section.

2-3.2 All inspections, evaluations, conditioning, and testing for
certification or for recertification shall be conducted by the
certification organization or a facility accredited by the certifi-
cation organization for inspections, evaluations, conditioning,
and testing in accordance with all requirements pertaining to
testing laboratories in ISO Guide 25, General Requirements for the
Competence of Calibration and Testing Laboratories.

2-3.3 All inspections, evaluations, conditioning, or testing
conducted by a product manufacturer shall not be used in the
certification or recertification process unless the facility for
inspections, evaluations, conditioning, or testing has been
accredited by the certification organization in accordance
with all requirements pertaining to testing laboratories in ISO
Guide 25, General Requirements for the Competence of Calibration
and Testing Laboratories.

2-3.4 Sampling levels for testing and inspection shall be estab-
lished by the certification organization and the manufacturer
to ensure a reasonable and acceptable reliability at a reason-
able and acceptable confidence level that products certified to
this standard are compliant, unless such sampling levels are
specified herein. Information about sampling levels shall be
provided to the purchaser upon request.

2-3.4.1 For certification of garments, the required testing and
conditioning of the garment, materials, and components shall
be specified as shown in Table 2-3.4.1.

2-3.4.2 For certification of helmets, a test series shall consist of
14 helmets. A minimum of three test series shall be required
for certification. Each helmet shall be subjected to the envi-
ronmental conditioning and test or tests specified in Table 2-
3.4.2. The order of testing shall be from left to right in Table
2-3.4.2. Where there is more than one environmental condi-
tion for a specific test, the order of environmental condition-
ing for that test shall be from top to bottom in Table 2-3.4.2.

2-3.4.3 For certification of gloves, the required testing and
conditioning of the glove, materials, and components shall be
specified as shown in Table 2-3.4.3.

2-3.4.4 For certification of footwear, the required testing and
conditioning of the footwear, materials, and components shall
be specified as shown in Table 2-3.4.4.

2-3.4.5 For certification of interface components, the
required testing and conditioning of the hood and wristlet,
materials, and components shall be specified as shown in
Table 2-3.4.5.

2-3.5 Inspection by the certification organization shall
include a review of all product labels to ensure that all
required label attachment, compliance statements, certifica-
tion statements, and other product information are at least as
specified for the specific protective ensemble element in Sec-
tions 3-1 and 3-2.

2-3.6 Inspection by the certification organization shall include
a review of any graphic representations used on product labels,
as permitted by 3-1.5 to ensure that the symbols are consistent
with the worded statements, readily understood, and clearly
communicate the intended message.

2-3.7 Inspection by the certification organization shall include a
review of the user information required by Section 3-2 to ensure
that the information has been developed and is available.

2-3.8 Inspection by the certification organization for deter-
mining compliance with the design requirements specified in
Chapter 4 shall be performed on whole or complete products.
The certification organization shall report on the compliance
of each element to each design requirement specified in
Chapter 4 for that element.
2000 Edition
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Table 2-3.4.5 Protective Hood and Wristlet Test Matrix

Test Material or 
Component

Flame 
Resistance

Shrinkage 
Resistance

Heat 
Resistance TPP

Thread 
Melting

Burst 
Strength

Seam 
Strength

Cleaning 
Shrinkage

Section Number 6-2 6-6 6-6 6-10 6-11 6-13 6-14 6-25

Hood material or 
composite

X X X X X X

Hood seams X

Hood thread X
Wristlet material or 
composite

X X X X X X

Wristlet seams X

Wristlet thread X
Environmental
Condition
Washing/drying
(see 6-1.2)

X X X X X

Room temperature 
(see 6-1.3)

X X X X X X X X
2-3.9 Testing conducted by the certification organization in
accordance with the testing requirements of Chapter 6, for
determining product compliance with the applicable perfor-
mance requirements specified in Chapter 5, shall be per-
formed on element samples or element sample specimens
that are representative of materials and components used in
the actual construction of protective ensemble element prod-
ucts. The certification organization also shall be permitted to
use sample materials cut or taken from a representative prod-
uct.

2-3.10 Where certification testing includes an element with
an accessory or accessories, each accessory shall be certified as
complying with Section 4-8.

2-3.11 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.

2-3.12 The certification organization shall not allow any mod-
ifications, pretreatment, conditioning, or other such special
processes of the product or any product component prior to
the product’s submission for evaluation and testing by the cer-
tification organization. The certification organization shall
not allow test specimens that have been conditioned and
tested for one test method to be reconditioned and tested for
another test method unless specifically permitted in the test
method.

2-3.13 The manufacturer shall maintain all design and perfor-
mance inspection and test data from the certification organi-
zation used in the certification of the manufacturer’s
compliant product. The manufacturer shall provide such
data, upon request, to the purchaser or authority having juris-
diction.
2000 Edition
2-4 Recertification.  

2-4.1 All individual elements of the protective ensemble that
are labeled as being compliant with this standard shall
undergo recertification on an annual basis. This recertifica-
tion 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 laundering precondition specified in 6-1.2
and the test generates quantitative results, recertifica-
tion testing shall be limited to the conditioning which
yielded the worst case test result during the initial cer-
tification for the model or component.

b. Where a test method incorporates testing both before
and after laundering preconditioning specified in 6-1.2
and the test generates non-quantitative results (e.g.,
pass/fail for melt/drip), recertification shall be limited
to a single conditioning procedure in any given year.
Subsequent annual recertifications shall cycle through
the remaining conditioning procedures to ensure that
all required conditionings are included over time.

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.

2-4.1.1 Any change that affects the element’s performance
under the design or performance requirements of this stan-
dard shall constitute a different model.
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2-4.1.2 For the purpose of this standard, models shall include
each unique pattern, style, or design of the individual ele-
ment.

2-4.2 Samples of manufacturer models and components for
recertification shall be acquired as part of the follow up pro-
gram, in accordance with 2-2.7 and shall be permitted to be
used toward annual recertification.

2-4.3 The manufacturer shall maintain all design and perfor-
mance inspection and test data from the certification organi-
zation used in the recertification of manufacturer models and
components. The manufacturer shall provide such data, upon
request, to the purchaser or authority having jurisdiction.

2-5 Manufacturer’s Quality Assurance Program.  

2-5.1 The manufacturer shall provide and maintain a quality
assurance program that includes a documented inspection and
product recall system. The manufacturer shall have an inspec-
tion system to substantiate conformance to this standard.

2-5.2 The manufacturer shall maintain written inspection and
testing instructions. The instructions shall prescribe inspec-
tion and test of materials, work in process, and completed arti-
cles. Criteria for acceptance and rejection of materials,
processes, and final product shall be part of the instructions.

2-5.3 The manufacturer shall maintain records of all pass/fail
tests. Pass/fail records shall indicate the disposition of a failed
material or product.

2-5.4 The manufacturer’s inspection system shall provide for
procedures that ensure the latest applicable drawings, specifi-
cations, and instructions are used for fabrication, inspection,
and testing.

2-5.5 The manufacturer shall, as part of the quality assur-
ance program, maintain a calibration program of all instru-
ments used to ensure proper control of testing. The
calibration program shall document the date of calibration
and performance verification.

2-5.6 The manufacturer shall maintain a system for identify-
ing the appropriate inspection status of component materials,
work in process, and finished goods.

2-5.7 The manufacturer shall establish and maintain a system
for controlling nonconforming material, including proce-
dures for the identification, segregation, and disposition of
rejected material. All nonconforming materials or products
shall be identified to prevent their use, shipment, and inter-
mingling with conforming materials or products.

2-5.8 The manufacturer’s quality assurance program shall be
audited by the third-party certification organization to deter-
mine that the program is sufficient to ensure continued prod-
uct compliance with this standard.

2-6 ISO Registration for Manufacturers.  

2-6.1 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 2-2.9.

2-6.2 The manufacturer shall be registered to ISO 9001, Qual-
ity Systems — Model for Quality Assurance in Design, Development,
Production, Installation, and Servicing.

2-6.3 The ISO registration requirements shall have an effec-
tive date of 1 March 2002.
2-6.4 Until 1 March 2002, or until the date the manufacturer
becomes ISO registered, whichever date occurs first, the man-
ufacturer shall comply with Section 2-5.

Chapter 3 Labeling and Information

3-1 Product Label Requirements.  

3-1.1* Each element of the protective ensemble shall have at
least one product label permanently and conspicuously
located inside each element when the element is properly
assembled with all layers and components in place.

3-1.2 Multiple label pieces shall be permitted in order to carry
all statements and information required to be on the product
label. However, all label pieces comprising the product label
shall be located adjacent to each other.

3-1.3* The certification organization’s label, symbol, or iden-
tifying mark shall be permanently attached to the product
label or shall be part of the product label. All letters shall be at
least 2.5 mm (3/32 in.) high. The label, symbol, or identifying
mark shall be at least 6 mm (1/4 in.) in height and shall be
placed in a conspicuous location.

3-1.4 All worded portions of the required product label shall
be printed at least in English.

3-1.5 Symbols and other pictorial graphic representations
shall be permitted to be used to supplement worded state-
ments on the product label(s).

3-1.6 The following compliance statement shall be printed
legibly on the product label. The appropriate term for the ele-
ment type — garment, helmet, glove, footwear, hood — shall
be inserted in the compliance statement text where indicated.
All letters shall be at least 2.5 mm (3/32 in.) in height.

“THIS (insert appropriate element term here) MEETS
THE (insert appropriate element term here) REQUIRE-
MENTS OF NFPA 1971, STANDARD ON PROTECTIVE
ENSEMBLE FOR STRUCTURAL FIRE FIGHTING, 2000
EDITION.

DO NOT REMOVE THIS LABEL.”

3-1.7 The following information shall also be printed legibly
on the product label with all letters at least 1.5 mm (1/16 in.)
in height:

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

ber, or serial number
(5) Month and year of manufacture, not coded
(6) Model name, number, or design
(7) Size or size range
(8) Principle material(s) of construction
(9) Cleaning precautions

3-1.8 Where other protective item(s) or detachable compo-
nents must be used with protective ensemble elements in
order for an element to be compliant with this standard, at
least the following statement and information shall also be
printed legibly on the product label. All letters shall be at least
2.5 mm (3/32 in.) high. The appropriate term for the element
type — garment, helmet, glove, footwear, hood — shall be
inserted in the statement text where indicated. Following this
statement, the additional protective items or detachable com-
2000 Edition
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ponents shall be listed by type, identification, and how prop-
erly assembled.

“FOR COMPLIANCE WITH THE (insert appropriate ele-
ment term here) REQUIREMENTS OF NFPA 1971, THE
FOLLOWING PROTECTIVE ITEMS MUST BE WORN IN
CONJUNCTION WITH THIS (insert appropriate element
term here):”

(List additional items or detachable components here.)

3-1.9 For helmets only, the helmet manufacturer shall place a
unique manufacturer’s part number, the symbol of the certifi-
cation organization, and the words “NFPA 1971, 2000 Edition”
permanently on each replaceable performance critical part of
the goggle lens or faceshield.

3-1.10 For hoods only, where the hood is designed to inter-
face with a specific SCBA facepiece(s), the hood manufacturer
shall add an item (10) to the items specified in 3-1.7.

3-1.10.1 The hood manufacturers shall designate the specific
SCBA facepiece(s), model(s) and size(s) in item (10).

3-1.10.2 Where the hood is designed to be used with a specific
SCBA facepiece(s), the hood manufacturer shall add to the
hood product label the following statement:

“THIS HOOD IS DESIGNED TO BE USED ONLY WITH
[insert SCBA facepieces(s), model(s), and size(s) here]. FOR
COMPLIANCE WITH NFPA 1971 THIS HOOD CAN ONLY
BE USED WITH THE ABOVE NOTED FACEPIECE(S).”

3-2 User Information.  

3-2.1 The manufacturer shall provide at least the user infor-
mation that is specified in 3-2.4 with each element.

3-2.2 The manufacturer shall attach the required user infor-
mation, or packaging containing the user information, to the
element in such a manner that it is not possible to use the ele-
ment without being aware of the availability of the information.

3-2.3 The required user information, or packaging contain-
ing the user information, shall be attached to the element so
that a deliberate action is necessary to remove it. The manu-
facturer shall provide notice that the user information is to be
removed only by the end user.

3-2.4* The manufacturer shall provide at least the following
instructions and information with each element:

(1) Pre-use information

a. Safety considerations
b. Limitations of use
c. Marking recommendations and restrictions
d. A statement that most performance properties of the

element cannot be tested by the user in the field
e. Warranty information

(2) Preparation for use

a. Sizing/adjustment
b. Recommended storage practices

(3) Inspection frequency and details
(4) Don/doff

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, General Requirements of Subpart I, Per-
sonal Protective Equipment
2000 Edition
(6) *Maintenance and cleaning

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

b. Inspection details
c. Maintenance criteria and methods of repair where

applicable
d. Decontamination procedures for both chemical and

biological contamination
(7) Retirement and disposal criteria and considerations

3-2.5 For footwear only, the manufacturer shall establish and
provide, upon request, a size conversion chart for each model
or style footwear element based on toe length, arch length,
and foot width as measured on a Brannock Scientific Foot
Measuring Device.

Chapter 4 Design Requirements

4-1* Protective Garment Design Requirements.  

4-1.1 A sample garment shall have at least the applicable
design requirements specified in this section where inspected
by the certification organization as specified in Section 2-3.

4-1.2* Garments shall consist of a composite of an outer shell,
moisture barrier, and thermal barrier. This composite shall be
permitted to be configured as a single layer or multiple layers.

4-1.3* Garments shall have a means of securing the moisture
barrier and thermal barrier to the outer shell.

4-1.4 Moisture barriers and thermal barriers, or materials meet-
ing the performance requirements of these components, shall
extend, as a minimum, to the neckline seam of the coat, to the
waistline seam of the trouser, and to within 75 mm (3 in.) of the
bottom outer shell hems of protective garments. In coats, the
moisture barriers and thermal barriers, or materials meeting
the performance requirements of these components, shall also
extend to within 25 mm (1 in.) of the sleeve end of the outer
shell and in trousers, shall also extend to within 75 mm (3 in.)
of the bottom outer shell hems. The liner system shall be
attached at or adjacent to the end of the coat sleeves or the end
of the trouser legs. Any mechanism used to attach the liner sys-
tem at or adjacent to the end of the coat sleeves and the end of
the trouser legs shall not be greater than 25 mm (1 in.) between
the attachment points, and shall not be expandable. Moisture
barriers and thermal barriers, or materials meeting the perfor-
mance requirements of these components, shall be configured
in a manner to provide overlap at all closures.

4-1.5 Protective garments and their closure systems, including
the coat front and trouser fly, shall be constructed in a manner
that provides continuous moisture and thermal protection.
Such closure systems shall be secured with positive locking fas-
teners including, but not limited to, hooks and dees or zippers.
Nonpositive fasteners, such as snaps or hook and pile tape, shall
not be used as positive locking fasteners but shall be permitted
to be utilized as supplementary garment closure devices.

4-1.6 Snaps shall be Style 2 and shall comply with the design
and construction requirements of MIL-F-10884F. The con-
struction of the snap shall be permitted to vary from the draw-
ings with regard to the attachment means and use of logos on
the caps.
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4-1.7* Aramid hook and pile fastener tapes shall not be
permitted.

4-1.8 Zippers shall meet the physical performance require-
ments of A-A-55634, Commercial Item Description, Zippers (Fasten-
ers, Slide, Interlocking). Coat/coverall front closures zippers,
trouser fly zippers, and sleeve and leg zippers shall be size 9 or
larger when measured in accordance with A-A-55634, Commer-
cial Item Description, Zippers (Fasteners, Slide, Interlocking).

4-1.9 Hooks and dees shall be nonferrous. Hooks shall be
inward facing and shall have at least three attachment points.
Dees shall have at least two attachment points.

4-1.10 All garment hardware finishes shall be free of rough
spots, burrs, or sharp edges.

4-1.11* Cargo pockets, where provided, shall have a means to
drain water and shall have a means of fastening in the closed
position.

4-1.12* Garments shall have fluorescent and retroreflective
trim permanently attached to the outer shells of garments
to meet visibility requirements. Trim shall be at least 50 mm
(2 in.) wide and shall have both retroreflective and fluores-
cent surfaces. The retroreflective surface of trim shall be at
least 160 mm (5/8 in.) wide. Fluorescent and retroreflective
areas of trim shall appear to be continuous for the length of
the trim, with gaps between areas of retroreflectivity of not
more than 3 mm (1/8 in.).

4-1.12.1 Trim used to meet the minimum trim pattern
requirements shall have a minimum fluorescent surface of
50 mm2/linear mm (2 in.2/linear in.) of trim.

4-1.12.2 Trim used in excess of that required by the minimum
trim pattern requirements specified and illustrated in Figures
4-1.14.5 and 4-1.15.3 shall be permitted to not meet the mini-
mum fluorescent surface of 50 mm2/linear mm (2 in.2/linear
in.) of trim.

4-1.13 Trim used in excess of that required by the minimum
trim pattern requirements specified and illustrated in Figures
4-1.14.5 and 4-1.15.3 shall be permitted to be obscured by
components including, but not limited to, pockets, storm
flaps, and reinforcing patches as long as the minimum trim
pattern is not obscured.

4-1.14 Additional Design Requirements for Protective Coats.

4-1.14.1 Coats shall provide protection as specified to the
upper torso, neck, arms, and wrists, excluding the hands and
head.

4-1.14.2* Each coat sleeve shall have a protective wristlet per-
manently attached to the coat sleeve in a manner that will not
permit a gap in the thermal protection and that meets the
requirements specified in Section 4-6 and Section 5-6.

4-1.14.3 Coats shall have a composite collar at least 100 mm
(4 in.) in height at any point when measured from the top
of the collar down and shall have a closure system. The col-
lar and closure system shall consist of an outer shell, a mois-
ture barrier, and a thermal barrier, or of materials that
meet all applicable performance requirements as specified
in Section 5-1.

4-1.14.4 Coat hardware shall not penetrate through the outer
shell, moisture barrier, and thermal barrier to contact the
wearer’s body when the coat is worn with the closures fas-
tened, unless the hardware is completely covered by external
closure flaps.

4-1.14.5* The trim configuration for the coat shall be in accor-
dance with Figure 4-1.14.5. The minimum trim pattern for the
coat shall have one circumferential band of trim or a staggered
360-degree visibility pattern meeting or exceeding the surface
area of a continuous circumferential band around the bottom
of the coat. Where a staggered pattern is used in the lower cir-
cumferential trim band, the lower edge of the upper trim piece
shall not be higher than the upper edge of the lower trim
piece. The lower edge of the circumferential band on the lower
part of the coat shall be within 25 mm (1 in.) of the coat hem’s
highest point. The front of the coat shall also have at least one
band of horizontal trim at the chest level. No vertical stripes of
trim shall be permitted on the front of the coat. The back of
the coat shall also have a minimum of either two vertical stripes
of trim, perpendicular to the bottom band and with one strip
located on both the left and right sides of the back of the coat,
or a minimum of one horizontal band of trim at the chest/
shoulder blade level. The minimum trim configuration for
each sleeve shall be one circumferential band, or a staggered
360-degree visibility pattern meeting or exceeding the surface
area of a continuous circumferential band, between the wrist
and elbow level. Where trim on the coat intersects a zipper, a
maximum gap in the trim of 25 mm (1 in.) shall be permitted.

FIGURE 4-1.14.5 Minimum required coat trim patterns.

4-1.14.6* In order to label a protective coat or coverall as com-
pliant with this standard, the manufacturer shall provide, as a
minimum, men’s and women’s chest sizes, in increments no
greater than 50 mm (2 in.), and sleeve lengths, in increments

Back view
(option 1)

Back view
(option 2)

OR

Front view
(option 1)

Front view
(option 2)

OR

Back view
(option 3)

Back view
(option 4)

OR
2000 Edition
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no greater than 25 mm (1 in.), in the ranges as specified in
Table 4-1.14.6.

4-1.14.7 Men’s and women’s sizing shall be accomplished by
men’s and women’s individual patterning.

4-1.15 Additional Design Requirements for Protective Trousers.

4-1.15.1* Trousers shall provide protection as specified to the
lower torso and legs, excluding the ankles and feet.

4-1.15.2 Trouser hardware shall not penetrate through the
outer shell, moisture barrier, and thermal barrier to come into
contact with the wearer’s body when the trouser is worn with
the closures fastened, unless the hardware is located on or
above the waistline or hardware is completely covered by
external closure flaps.

4-1.15.3* The trim configuration for the trousers shall be in
accordance with Figure 4-1.15.3. The minimum trim pattern
for the trousers shall consist of two circumferential bands of
trim with one band around each leg between the bottom hem
and knee areas. Where trim on the trousers intersects a zipper,
a maximum gap in the trim of 25 mm (1 in.) shall be permit-
ted.

FIGURE 4-1.15.3 Minimum required trouser trim patterns.

4-1.15.4 In order to label a protective trouser or coverall as
compliant with this standard, the manufacturer shall provide,
as a minimum, men’s and women’s waist sizes, in increments
no greater than 50 mm (2 in.), and inseam lengths, in incre-
ments no greater than 50 mm (2 in.), in the ranges as specified
in Table 4-1.14.6.

4-1.15.5 Men’s and women’s sizing shall be accomplished by
men’s and women’s individual patterning.

4-1.16 Additional Design Requirements for Protective Coveralls.

4-1.16.1 The portion of the coverall that corresponds to the
coat shall meet all requirements of 4-1.14.

Table 4-1.14.6 Available Coat/Trouser Size Ranges

Men Women Increment

Chest 865 mm – 1525 mm
(34 in. – 60 in.)

710 mm – 1270 mm
(28 in. – 50 in.)

50 mm
(2 in.)

Sleeve 820 mm – 965 mm
(32 in. – 38 in.)

710 mm – 865 mm
(28 in. – 34 in.)

25 mm
(1 in.)

Waist 760 mm – 1525 mm
(30 in. – 60 in.)

710 mm – 1270 mm
(28 in. – 50 in.)

50 mm
(2 in.)

Inseam 660 mm – 915 mm
(26 in. – 36 in.)

610 mm – 865 mm
(24 in. – 34 in.)

50 mm
(2 in.)

Front / back view
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4-1.16.2 The portion of the coverall that corresponds to the
trouser shall meet all requirements of 4-1.15.

4-2 Protective Helmet Design Requirements.  

4-2.1 A sample helmet shall have at least the applicable design
requirements specified in this section where inspected by the
certification organization as specified in Section 2-3.

4-2.2* Helmets for structural fire fighting shall consist of at
least all the following assembled components:

(1) A shell
(2) An energy absorbing system
(3) A retention system
(4) Fluorescent and retroreflective trim
(5) Ear covers
(6) Either a faceshield, or goggles, or both

4-2.3 There shall be no openings penetrating the shell other
than those provided by the manufacturer for mounting
energy absorbing systems, retention systems, and accessories.

4-2.4 The helmet with faceshield/goggle component(s)
stowed shall provide peripheral vision clearance of at least
94 degrees to each side when measured from the center of
the eye with the helmet positioned according to its helmet
positioning index on the Alderson 50th-percentile male
headform specified in Figure 6-17.4.1.1.

4-2.5 The retention system shall include a chin strap and a nape
device. The chin strap shall have a minimum width of 19 mm
(3/4 in.).

4-2.6 The helmet shall have fluorescent and retroreflective
trim on the shell exterior.

4-2.6.1 A minimum of 2580 mm2 (4 in.2) of the retroreflective
and fluorescent trim shall be visible above the reference plane
when the helmet, with the faceshield/goggle component in
the stowed position, is viewed:

(1) At the left intersection of the coronal plane and the ref-
erence plane at a distance of 2.4 m (8 ft)

(2) At the right intersection of the coronal plane and the ref-
erence plane at a distance of 2.4 m (8 ft)

(3) At the rear intersection of the midsagittal plane and the
reference plane at a distance of 2.4 m (8 ft)

4-2.6.2 A minimum of 2580 mm2 (4 in.2) of the retroreflective
and fluorescent trim shall be visible when the helmet, with the
faceshield/goggle component in the stowed position, is
viewed at the intersection of the midsagittal plane and the
coronal plane at a distance of 2.4 m (8 ft).

4-2.6.3 The entire surface of the trim shall be permitted to be
both fluorescent and retroreflective.

4-2.7 The faceshield/goggle component shall be attached to
the helmet. When deployed in accordance with its helmet
eye/face-positioning indexes on an Alderson 50th-percentile
male headform specified in Figure 6-17.4.1.1, the faceshield/
goggle component shall provide at least the following field of
vision when measured from the center of the eye:

(1) A dihedral angle of at least 85 degrees
(2) An upper dihedral angle of at least 10 degrees
(3) A lower dihedral angle of at least 40 degrees

4-2.8 The helmet ear covers or portion of the helmet provid-
ing the coverage of the ears, when deployed with the helmet
positioned on the ISO J headform according to its helmet-
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positioning index, shall provide at least the following coverage
from the reference plane downward to the lower edge of the
ear covers:

(1) 92.5 mm (33/4 in.) where measured 50 mm (2 in.) for-
ward of the coronal plane

(2) 117.5 mm (43/4 in.) where measured 25 mm (1 in.) for-
ward of the coronal plane

(3) 127.5 mm (57/64 in.) where measured at the coronal
plane

(4) 127.5 mm (57/64 in.) where measured at the midsagittal
plane at the rear of the headform

4-2.9 Where helmets are provided with a self-contained
breathing apparatus (SCBA) facepiece that is attached or inte-
grated with the helmet, the helmet, with the SCBA facepiece
installed, shall meet all applicable design and performance
requirements of this standard.

4-3 Protective Glove Design Requirements.  

4-3.1 A sample glove shall have at least the applicable design
requirements specified in this section where inspected by the
certification organization as specified in Section 2-3.

4-3.2 The sample glove shall consist of a composite meeting
the performance requirements of Section 5-3. This composite
shall be permitted to be configured as a continuous or joined
single layer or as continuous or joined multiple layers. If the
glove is made up of multiple layers, all layers of the glove shall
be individually graded per size.

4-3.3 The sample glove body, not including a gauntlet or a glove
wristlet, shall extend circumferentially not less than 50 mm (2 in.)
beyond the wrist crease where measured from the tip of the mid-
dle finger. The location of the wrist crease shall be determined as
shown in Figure 4-3.3.

FIGURE 4-3.3 Anatomical landmarks at base of hand.

4-3.4 Sample gloves shall be permitted to be provided with
either a gauntlet or a glove wristlet. Where gloves are provided
with a gauntlet or a glove wristlet, the sample glove body and
the gauntlet or glove wristlet shall extend circumferentially at
least 75 mm (3 in.) beyond the wrist crease. The location of
the wrist crease shall be determined as shown in Figure 4-3.3.

Dactylion III

A
B
C

Stylion

Wrist crease

Proximal
edge of
navicular
4-3.5 Protective Glove Sizing.

4-3.5.1 Hand dimensions for the selection of the proper glove
size shall consist of measuring the following two dimensions as
shown in Figure 4-3.5.1:

(1) Hand circumference

(2) Hand length

FIGURE 4-3.5.1 Method of measuring hand dimensions for 
selection of proper glove.

4-3.5.1.1 Hand circumference shall be measured by placing a
measuring tape on a table or other flat surface with the numer-
als facing downward. The subject shall place the right hand,
palm down and fingers together, in the middle of the tape so
that the tape can pass straight across the metacarpal knuckles.
The circumference shall be measured to the nearest 3.18 mm
(1/8 in.) as shown in Figure 4-3.5.1.

4-3.5.1.2 Finger circumference shall be measured at the prox-
imal interphalangeal joint (first knuckle). Finger length shall
be measured from the tip of the finger to the base of the finger
crease on the palm side.

4-3.5.1.3 Hand length shall be measured by placing the sub-
ject’s hand, palm down, on a piece of paper with the fingers
together and the hand and arm in a straight line. The thumb
shall be fully abducted, extended away from the palm as far as
possible. The paper shall be marked at the tip of the third, or
middle, finger. A pencil mark shall be placed in the notch at
the base of the thumb where the thumb joins the wrist. The
straight line distance between the two points shall be measured
to the nearest 3.18 mm (1/8 in.) as shown in Figure 4-3.5.1.

4-3.5.2 In order to label or otherwise represent a glove as
compliant with the requirements of this standard, the manu-
facturer shall provide gloves in not less than the five separate
and distinct sizes specified in Tables 4-3.5.3(a) through (e).
The manufacturer shall provide gloves in each size that at least
fit the hand dimension ranges specified in 4-3.5.3.

0 1

7
9

6
8

Hand length
2000 Edition
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4-3.5.3* The glove size indicated on the label shall be deter-
mined by the hand dimensions given in Tables 4-3.5.3(a)
through (e).

Table 4-3.5.3(a) Sizing for Small (XS) Glove

mm in.
Range for hand length: 16.25–17.25 6.40–6.79
Range for hand circumference: 16.25–20.25 6.40–7.97

Mid-Size 
Value

Range to Be 
Accommodated

cm in. cm in.
Digit 1 circumference 6.17 2.43 5.60 – 6.74 2.20 – 2.65
Digit 2 circumference 6.06 2.39 5.50 – 6.63 2.17 – 2.61
Digit 3 circumference 6.08 2.39 5.53 – 6.63 2.18 – 2.61
Digit 4 circumference 5.69 2.24 5.12 – 6.26 2.02 – 2.46
Digit 5 circumference 5.00 1.97 4.48 – 5.52 1.76 – 2.17
Digit 1 length 4.94 1.94 4.36 – 5.52 1.72 – 2.17
Digit 2 length 6.44 2.54 5.75 – 7.12 2.26 – 2.80
Digit 3 length 7.29 2.87 6.71 – 7.87 2.64 – 3.10
Digit 4 length 6.78 2.67 6.13 – 7.42 2.41 – 2.92
Digit 5 length 5.09 2.00 4.52 – 5.66 1.78 – 2.23
Hand circumference 18.25 7.19 16.34 – 20.16 6.43 – 7.94
Hand length 16.75 6.59 16.27 – 17.23 6.41 – 6.78

Table 4-3.5.3(b) Sizing for Small (S) Glove

mm in.
Range for hand length: 17.25–18.25 6.79–7.19
Range for hand circumference: 17.25–21.25 6.79–8.37

Mid-Size 
Value

Range to Be 
Accommodated

cm in. cm in.
Digit 1 circumference 6.40 2.52 5.82 – 6.97 2.29 – 2.74
Digit 2 circumference 6.29 2.48 5.73 – 6.85 2.26 – 2.70
Digit 3 circumference 6.31 2.48 5.76 – 6.87 2.27 – 2.70
Digit 4 circumference 5.92 2.33 5.35 – 6.49 2.11 – 2.56
Digit 5 circumference 5.22 2.06 4.70 – 5.74 1.85 – 2.26
Digit 1 length 5.31 2.09 4.74 – 5.89 1.87 – 2.32
Digit 2 length 6.89 2.71 6.21 – 7.57 2.44 – 2.98
Digit 3 length 7.71 3.04 7.13 – 8.30 2.81 – 3.27
Digit 4 length 7.19 2.83 6.55 – 7.03 2.58 – 3.08
Digit 5 length 5.44 2.14 4.87 – 6.01 1.92 – 2.37
Hand circumference 19.25 7.58 17.34 – 21.16 6.83 – 8.33
Hand length 17.75 6.99 17.27 – 18.23 6.80 – 7.18

Table 4-3.5.3(c) Sizing for Medium (M) Glove

mm in.
Range for hand length: 18.25–19.25 7.19–7.58
Range for hand circumference: 18.25–22.25 7.19–8.76

Mid-Size 
Value

Range to Be 
Accommodated

cm in. cm in.
Digit 1 circumference 7.01 2.76 6.36–7.65 2.50–3.01
Digit 2 circumference 6.82 2.69 6.31–7.32 2.48–2.88
Digit 3 circumference 6.83 2.69 6.26–7.40 2.46–2.91
2000 Edition
4-4 Protective Footwear Design Requirements.  

4-4.1 Sample footwear shall have at least the applicable design
requirements specified in this section where inspected by the
certification organization as specified in Section 2-3.

Digit 4 circumference 6.34 2.50 5.78–6.90 2.28–2.72
Digit 5 circumference 5.63 2.22 5.09–6.17 2.00–2.43
Digit 1 length 5.63 2.22 5.00–6.26 1.97–2.46
Digit 2 length 7.11 2.80 6.50–7.72 2.56–3.04
Digit 3 length 8.07 3.18 7.55–8.58 2.97–3.38
Digit 4 length 7.61 3.00 7.14–8.08 2.81–3.18
Digit 5 length 5.78 2.28 5.16–6.41 2.03–2.52
Hand circumference 20.25 7.97 18.34–22.16 7.22–8.72
Hand length 18.75 7.38 18.27–19.23 7.19–7.57

Table 4-3.5.3(d) Sizing for Large (L) Glove

mm in.
Range for hand length: 19.25–20.25 7.58–7.97
Range for hand circumference: 19.25–23.25 7.58–9.15

Mid-Size 
Value

Range to Be 
Accommodated

cm in. cm in.
Digit 1 circumference 7.26 2.86 6.62–7.91 2.61–3.11
Digit 2 circumference 7.03 2.77 6.53–7.54 2.57–2.97
Digit 3 circumference 7.10 2.80 6.53–7.66 2.57–3.02
Digit 4 circumference 6.60 2.60 6.04–7.16 2.38–2.82
Digit 5 circumference 5.85 2.30 5.31–6.39 2.09–2.52
Digit 1 length 5.87 2.31 5.24–6.50 2.06–2.56
Digit 2 length 7.49 2.95 6.88–8.10 2.71–3.19
Digit 3 length 8.54 3.36 8.03–9.06 3.16–3.57
Digit 4 length 8.03 3.16 7.56–8.50 2.98–3.35
Digit 5 length 6.13 2.41 5.51–6.75 2.17–2.66
Hand circumference 21.25 8.37 19.34–23.16 7.61–9.12
Hand length 19.75 7.78 19.27–20.23 7.59–7.96

Table 4-3.5.3(e) Sizing for Extra-Large (XL) Glove

mm in.
Range for hand length: 20.25–21.25 7.97–8.37
Range for hand circumference: 20.25–24.25 7.97–9.55

Mid-Size 
Value

Range to Be 
Accommodated

cm in. cm in.
Digit 1 circumference 7.52 2.96 6.87–8.16 2.70–3.21
Digit 2 circumference 7.25 2.85 6.74–7.76 2.65–3.06
Digit 3 circumference 7.36 2.90 6.79–7.93 2.67–3.12
Digit 4 circumference 6.86 2.70 6.30–7.42 2.48–2.92
Digit 5 circumference 6.06 2.39 5.52–6.60 2.17–2.60
Digit 1 length 6.11 2.41 5.48–6.75 2.16–2.66
Digit 2 length 7.86 3.09 7.26–8.47 2.86–3.33
Digit 3 length 9.02 3.55 8.51–9.54 3.35–3.76
Digit 4 length 8.44 3.32 7.97–8.91 3.14–3.51
Digit 5 length 6.48 2.55 5.85–7.10 2.30–2.80
Hand circumference 22.25 8.76 20.34–24.16 8.01–9.51
Hand length 20.75 8.17 20.27–21.23 7.98–8.36

Table 4-3.5.3(c) Sizing for Medium (M) Glove (Continued)
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4-4.2 Footwear shall consist of a sole with a heel, an upper with
lining, and an insole with a puncture-resistant device, and an
impact- and compression-resistant toecap permanently attached.

4-4.3 Footwear height shall be a minimum of 200 mm (8 in.).
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. Removable insole inserts shall be
removed prior to measurement.

4-4.4 The footwear heel breast shall not be less than
13 mm (1/2 in.) nor more than 25 mm (1 in). The heel
breasting angle shall not be less than 90 degrees nor more
than 135 degrees. The edges shall not be less than, or
extend more than, 13 mm (1/2 in.) laterally from the upper
at any point. The width of the footwear heel shall be equal
to or greater than the width of the sole, excluding any cal-
endar roll if present, at the intersection of the heel breast
and the sole bottom.

4-4.5 The puncture-resistant device shall cover the maximum
area of the insole.

4-4.6 Metal parts shall not penetrate from the outside into the
lining or insole at any point.

4-4.7 No metal parts, including but not limited to nails or
screws, shall be present or utilized in the construction or
attachment of the sole with heel to the puncture-resistant
device, insole, or upper.

4-4.8 Protective Footwear Sizing.

4-4.8.1 Protective footwear shall be available in all of the fol-
lowing sizes:

(1) Men’s 5–13, including half sizes and a minimum of three
widths

(2) Women’s 5–10, including half sizes and a minimum of
three widths

4-4.8.2 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 Scientific Foot
Measuring Device.

4-4.8.3 Full and half sizes, in each of the three required
widths, shall be accomplished by individual and unique men’s
and women’s lasts to provide proper fit.

4-5 Protective Hood Interface Component Design Requirements.  

4-5.1 A sample hood shall have at least the applicable design
requirements specified in this section where inspected by the
certification organization as specified in Section 2-3.

4-5.2 The hood shall be designed to cover and provide the
limited protection, as specified within this section, to the
head, face, and neck areas that do not receive primary protec-
tion from the helmet or the SCBA facepiece.

4-5.3 The hood shall be donned properly, in accordance with
the manufacturer’s instructions for wearing, on the ISO size J
headform specified in Figure 6-16.4.1. In this position, the
hood shall provide a minimum coverage on each side mea-
sured downward from the reference plane at the coronal
plane of 230 mm (9 in.), shall provide a minimum coverage in
the back measured downward from the reference plane at the
rear midsagittal plane of 330 mm (13 in.), and shall provide a
minimum coverage in the front measured downward from the
reference plane at the front midsagittal plane, excluding the
face opening, of 300 mm (1113/16 in.).

4-5.4 The hood shall be designed with a face opening. Other
than where the hood face opening is designed to interface
with a specific SCBA facepiece or where the hood face open-
ing is designed to be adjustable, the hood face opening shall
measure 145 mm, +0/–25 mm (55/8 in., +0/–1 in.) in any
direction when the hood is laid out in a relaxed condition on
a flat surface, smoothed out, and with the face opening up.

4-5.4.1 Where the hood face opening is designed to interface
with a specific SCBA facepiece, the hood face opening shall
overlap the outer edge of the specific SCBA facepiece-to-face
seal perimeter by not less than 13 mm (1/2 in.).

4-5.4.2 Where the hood face opening is provided with manual
adjustment, the hood face opening shall be adjustable to
achieve a face opening of 145 mm (55/8 in.).

4-6 Protective Wristlets Interface Component Design 
Requirements.  

4-6.1 A sample wristlet shall have at least the applicable design
requirements specified in this section where inspected by the
certification organization as specified in Section 2-3.

4-6.2 The wristlet shall be designed to cover and provide lim-
ited protection to the wrist areas.

4-6.3 The wristlet shall be permanently attached to the protec-
tive coat sleeve in a manner that will not permit a gap in the
thermal protection.

4-7 Partial Eye/Face Protective Interface Component Design
Requirements.  The partial eye/face protective device when
positioned in accordance with mean vf-defined positioning
index on the ISO size J headform in Figure 6-16.4.1 shall pro-
vide at least the following coverage of 90 degrees when mea-
sured from each side of the midsagittal plane and 50 mm (2 in.)
above the basic plane when measured at the intersection of the
midsagittal and basic planes.

4-8 Accessory Design Requirements.  

4-8.1 Any accessories attached to any element of the protec-
tive ensemble shall not interfere with the function of the ele-
ment or with the function of any of the element’s component
parts.

4-8.2 Any accessories attached to any element of the protec-
tive ensemble shall not degrade the designed protection or
performance of the element below the requirements of this
standard.

Chapter 5 Performance Requirements

5-1 Protective Garment Performance Requirements.  

5-1.1 Garment composite consisting of outer shell, moisture
barrier, and thermal barrier shall be tested for thermal insula-
tion as specified in Section 6-10, Thermal Protective Perfor-
mance (TPP) Test, and shall have an average TPP of not less
than 35.0.

5-1.2 Garment composite shall be tested for overall liquid pen-
etration resistance as specified in Section 6-48, Whole Garment
Liquid Penetration Test, and shall allow no liquid penetration.
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5-1.3 Garment composite consisting of outer shell, moisture
barrier, and thermal barrier shall be tested for evaporative
heat transfer as specified in Section 6-34, Total Heat Loss Test,
and shall have a total heat loss of not less than 130 W/m2.

5-1.4 Garment outer shells, moisture barriers, thermal barri-
ers, collar linings, winter liners where provided, trim, letter-
ing, and other materials used in garment construction
including, but not limited to, padding, reinforcement, inter-
facing, binding, hanger loops, emblems, and patches shall be
individually tested for resistance to flame as specified in Sec-
tion 6-2, Flame Resistance Test One, and shall not have a char
length of more than 100 mm (4 in.) average, shall not have an
afterflame of more than 2.0 seconds average, and shall not
melt or drip.

5-1.4.1 Labels shall meet the performance requirements spec-
ified in 5-1.4 only where placed on the exterior of the garment.

5-1.4.2 Zippers and seam-sealing materials shall meet the per-
formance requirements specified in 5-1.4 only where located
on the exterior of the garment or located where they will
directly contact the wearer’s body.

5-1.4.3 Elastic and hook and pile fasteners shall meet the per-
formance requirements specified in 5-1.4 only where located
where they will directly contact the wearer’s body.

5-1.4.4 Small specimens such as hanger loops and emblems or
patches that are not large enough to meet the specimen size
requirements in 6-2.2.1 shall be tested for resistance to flame
as specified in Section 6-2, Flame Resistance Test One, and
shall not be totally consumed, shall not have an afterflame of
more than 2.0 seconds average, and shall not melt or drip.

5-1.5 Garment outer shells, moisture barriers, thermal barri-
ers, winter liners where provided, and collar linings shall be
individually tested for resistance to heat as specified in Section
6-6, Heat and Thermal Shrinkage Resistance Test, and shall
not shrink more than 10.0 percent in any direction.

5-1.6 Garment outer shells, moisture barriers, thermal barri-
ers, collar linings, winter liners where provided, trim, letter-
ing, and other materials used in garment construction,
including, but not limited to, padding, reinforcement, labels,
interfacing, binding, hanger loops, emblems or patches, but
excluding elastic and hook and pile fasteners where these
items are placed so that they will not directly contact the
wearer’s body, shall be individually tested for resistance to
heat as specified in Section 6-6, Heat and Thermal Shrinkage
Resistance Test, and shall not melt, separate, or ignite.

5-1.7 Garment moisture barrier seams shall be individually
tested for resistance to heat as specified in Section 6-6, Heat and
Thermal Shrinkage Resistance Test, and shall not drip or ignite.

5-1.8 Garment outer shells and collar linings shall be individu-
ally tested for resistance to heat as specified in Section 6-6, Heat
and Thermal Shrinkage Resistance Test, and shall not char.

5-1.9 All garment hardware, excluding hook and pile fasten-
ers, where placed so that they will not directly contact the
wearer’s body, shall be individually tested for resistance to
heat as specified in Section 6-6, Heat and Thermal Shrinkage
Resistance Test, and shall not ignite and shall remain func-
tional.

5-1.10 All sewing thread utilized in the construction of garments
shall be made of an inherently flame-resistant fiber and shall be
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tested for resistance to melting as specified in Section 6-11,
Thread Melting Test, and shall not melt below 260°C (500°F).

5-1.11 Garment outer shells and collar linings shall be individ-
ually tested for resistance to tearing as specified in Section 6-12,
Tear Resistance Test, and shall have a tear strength of not less
than 100 N (22 lbf).

5-1.12 Garment moisture barriers, thermal barriers, and win-
ter liners, where provided, shall be tested for resistance to tear-
ing as specified in Section 6-12, Tear Resistance Test, and shall
have a tear strength of not less than 22 N (5 lbf).

5-1.13 All garment seam assemblies shall be tested for strength
as specified in Section 6-14, Seam-Breaking Strength Test.

5-1.13.1 Woven garment seam assemblies and specimens of
seam assemblies that contain at least one woven material shall
demonstrate a sewn seam strength equal to or greater than
667 N (150 lbf) force for Major A seams, 334 N (75 lbf) force
for Major B seams, and 180 N (40 lbf) force for Minor seams
when tested using the method specified in 6-14.2.2.1.

5-1.13.2 Seam breaking strength shall be considered accept-
able where the fabric strength is less than the required seam
strength specified in 5-1.13.1, providing the fabric fails with-
out failure of the seam below the applicable forces specified
in 5-1.13.1.

5-1.13.3 All knit or stretch woven garment seam assemblies
shall demonstrate a sewn seam strength equal to or greater
than 180 N (40 lbf) force when tested using the method spec-
ified in 6-14.2.2.2.

5-1.13.4 All combination woven and knit or stretch knit seam
specimens shall meet the requirements specified in 5-1.13.1.

5-1.14 Garment moisture barriers shall be tested for resis-
tance to water penetration as specified in Section 6-27, Water
Penetration Resistance Test, and shall have a minimum water
penetration resistance of 172 kPa (25 psi).

5-1.15* Garment moisture barrier materials and seams shall
be tested for resistance to liquid penetration as specified in
Section 6-28, Liquid Penetration Resistance Test, and shall
show no penetration of the test liquids for at least 1 hour.

5-1.16 Garment moisture barriers and moisture barrier seams
shall be tested for resistance to liquid or blood-borne patho-
gens as specified in Section 6-29, Viral Penetration Resistance
Test, and shall allow no penetration of the Phi-X-174 bacte-
riophage for at least 1 hour.

5-1.17 Garment outer shells, moisture barriers, thermal barri-
ers, winter liners where provided, and collar linings shall be
individually tested for resistance to shrinkage as specified in
Section 6-25, Cleaning Shrinkage Resistance Test, and shall
not shrink more than 5 percent in any direction.

5-1.18 Garment outer shells and collar linings shall be individ-
ually tested for resistance to water absorption as specified in
Section 6-26, Water Absorption Resistance Test, and shall not
have more than 30 percent water absorption.

5-1.19 Garment outer shells and collar linings shall be individu-
ally tested for strength after washing as specified in Section 6-50,
Breaking Strength Test, and shall have a breaking strength of
not less than 623 N (140 lbf).

5-1.20 All garment metal hardware and specimens of all gar-
ment hardware that include metal parts shall be individually
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tested for resistance to corrosion as specified in Section 6-30,
Corrosion Resistance Test. Metals inherently resistant to cor-
rosion including, but not limited to, stainless steel, brass, cop-
per, aluminum, and zinc shall show no more than light
surface-type corrosion or oxidation and shall remain func-
tional. Ferrous metals shall show no corrosion of the base
metal and shall remain functional.

5-1.21 Labels shall be tested for durability and legibility as
specified in Section 6-42, Label Durability and Legibility Test
One, and shall remain in place and shall be legible.

5-1.22 Garment trim shall be tested for retroreflectivity and
fluorescence as specified in Section 6-46, Retroreflectivity and
Fluorescence Test, and shall have a Coefficient of Retroreflec-
tion (Ra) of not less than 100 cd/lux/m2 (cd/fc/ft2) and shall
be designated as fluorescent.

5-1.23 The garment composite from the shoulder areas and
the knee areas shall be tested for resistance to heat transfer as
specified in Section 6-51, Conductive and Compressive Heat
Resistance (CCHR) Test, and shall have a minimum CCHR
rating of 13.5 for the shoulder areas and for the knee areas.

5-2 Protective Helmets Performance Requirements.  

5-2.1 Helmets shall be tested for resistance to impact as spec-
ified in Section 6-15, Top Impact Resistance Test (Force), and
shall have no sample transmit a force of more than 3780 N
(850 lbf).

5-2.2 Helmets shall be tested for resistance to impact as spec-
ified in Section 6-16, Impact Resistance Test (Acceleration),
and shall have no sample exceed the maximum acceleration
specified in Table 5-2.2. Any acceleration above 200 Gn shall
not exceed a duration of 3 milliseconds, and an acceleration
above 150 Gn shall not exceed a duration of 6 milliseconds.

5-2.3 Helmets shall be tested for resistance to penetration as
specified in Section 6-19, Physical Penetration Resistance Test,
and shall exhibit no electrical or physical contact between the
penetration test striker and the headform.

5-2.4 Helmets shall be tested for resistance to heat as specified
in Section 6-6, Heat and Thermal Shrinkage Resistance Test.
The following results shall be considered unacceptable:

(1) Parts of the complete helmet assembly that do not con-
tact the headform before this test come in contact with
the headform as a result of this test

(2) Shell distortion in the back extend more than 40 mm
(15/8 in.) below the original position of the helmet

Table 5-2.2 Impact Acceleration

Impact 
Location

Maximum 
Acceleration m • sec/sec (ft • sec/sec)

Top 150 × Gn* 1471.5 (4830)
Front 300 × Gn 2943.0 (9660)
Sides 300 × Gn 2943.0 (9660)
Back

*Gn denotes gravitational acceleration, which is defined as 9.81 m per 
second per second (32.2 ft per second per second).

300 × Gn 2943.0 (9660)
(3) Distortion of the front and sides of the shell extend more
than 30 mm (13/16 in.) below the original position of the
helmet

(4) Separation, melting, or dripping of the retention system,
energy absorption system, or ear covers

(5) Dysfunctional chin strap closure device
(6) Ignition of any part of the helmet assembly
(7) Ignition or melting of the product labels
(8) Part of the faceshield/goggle component that was not

below the brim line prior to the test be below the brim
line after the test

(9) Dripping of the faceshield/goggle component

5-2.5 Helmets shall be tested for resistance to flame as speci-
fied in Section 6-3, Flame Resistance Test Two, Procedures A
and C, and shall not show any visible afterflame or glow 5.0 sec-
onds after removal from the test flame in each test.

5-2.6 Helmets shall be tested for resistance to electricity as spec-
ified in both Procedure A and Procedure B of Section 6-31,
Electrical Insulation Test One, and shall not have leakage cur-
rent exceeding 3.0 mA in each test.

5-2.7 Helmets shall be tested for retention ability as specified
in Section 6-35, Retention System Test, without any break
occurring and without any resulting slip or stretch of more
than 20 mm (13/16 in.).

5-2.8 Helmet suspension systems shall be tested for retention
ability as specified in Section 6-36, Suspension System Reten-
tion Test, and shall not separate from the helmet shell.

5-2.9 Helmets shall be tested for shell retention ability as spec-
ified in Section 6-44, Shell Retention Test, and shall not have
the helmet shell separate from the helmet suspension and
retention systems.

5-2.10 All materials utilized in the construction of helmet ear
covers and chin straps shall be individually tested for resistance
to flame as specified in Section 6-2, Flame Resistance Test One,
and shall not have a char length greater than 100 mm (4 in.),
shall not show any visible afterflame 2.0 seconds after removal
from the test flame, and shall not melt or drip.

5-2.11 All materials utilized in the construction of helmet ear
covers and chin straps shall be individually tested for resistance
to heat as specified in Section 6-6, Heat and Thermal Shrinkage
Resistance Test, and shall not shrink more than 10 percent in
any direction, and shall not melt, separate, or ignite. Helmet
chin strap material shall meet the thermal shrinkage require-
ment for the length dimension only.

5-2.12 All sewing thread used in the construction of helmets
shall be made of inherently flame-resistant fiber and shall be
tested for melting resistance as specified in Section 6-11,
Thread Melting Test, and shall not melt below 260°C (500°F).

5-2.13 All helmet metal hardware and specimens of all helmet
hardware that include metal parts shall be individually tested
for resistance to corrosion as specified in Section 6-30, Corro-
sion Resistance Test. Metals inherently resistant to corrosion
including, but not limited to, stainless steel, brass, copper, alu-
minum, and zinc shall show no more than light surface-type
corrosion or oxidation and shall remain functional. Ferrous
metals shall show no corrosion of the base metal and shall
remain functional.
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5-2.14 Labels shall be tested for durability and legibility as
specified in Section 6-43, Label Durability and Legibility Test
Two, shall remain in place, and shall be legible.

5-2.15 Helmet trim shall be tested for retroreflectivity and flu-
orescence as specified in Section 6-46, Retroreflectivity and
Fluorescence Test, shall have a Coefficient of Retroreflection
(Ra) of not less than 100 cd/lux/m2 (cd/ft candle/ft2), and
shall be designated as fluorescent.

5-2.16 Faceshield/goggle components shall be tested for
resistance to impact as specified in Section 6-17, Faceshield/
Goggle Component Lens Impact Resistance Test, Tests One
and Two. Faceshield/goggle components shall have no con-
tact with an eye of the headform nor shall any parts of frag-
ments be ejected from the component that could contact the
eye of the headform.

5-2.17 Faceshield/goggle components shall be tested for
flame resistance as specified in Section 6-3, Flame Resistance
Test Two, Procedure B, and shall not show any visible after-
flame 5.0 seconds after removal of the test flame.

5-2.18 All fabrics utilized in construction of faceshield/goggle
components shall be tested for flame resistance as specified in
Section 6-2, Flame Resistance Test One. All fabrics shall not
have a char length of more than 100 mm (4 in.) average and
shall not have an afterflame of more than 5.0 seconds average
after removal of the test flame.

5-2.19 Faceshield/goggle component lenses shall be tested
for resistance to scratching as specified in Section 6-23,
Faceshield/Goggle Component Lens Scratch Resistance Test,
and shall not exhibit a delta haze of greater than 25 percent.

5-2.20 Faceshield/goggle component lenses shall be tested
for transmittance of light as specified in Section 6-45, Lumi-
nous (Visible) Transmittance Test. Clear lenses shall transmit
a minimum of 85 percent of the incident visible radiation. Col-
ored lenses shall transmit a minimum of 43 percent of the inci-
dent visible radiation.

5-3 Protective Glove Performance Requirements.  

5-3.1 The glove body composite shall be tested for thermal
insulation as specified in Section 6-10, Thermal Protective Per-
formance (TPP) Test, and shall have an average TPP rating of
at least 35.0.

5-3.2 Where gauntlets or glove wristlets are provided, the
glove gauntlet or glove wristlet composite shall be tested for
thermal insulation as specified in Section 6-10, Thermal Pro-
tective Performance (TPP) Test, and shall have an average
TPP rating of at least 20.0.

5-3.3 Gloves shall be tested for resistance to heat as specified
in Section 6-6, Heat and Thermal Shrinkage Resistance Test,
and shall not melt, separate, or ignite, shall not shrink more
than 8 percent in length or width, shall be donnable, and shall
be flexible.

5-3.4 The innermost separable layer of the glove body com-
posite that is designed to come into contact with the wearer’s
skin shall be individually tested for resistance to heat as speci-
fied in Section 6-6, Heat and Thermal Shrinkage Resistance
Test, and shall not melt, separate, or ignite.

5-3.5 The glove body composite shall be tested for thermal
insulation as specified in Section 6-7, Conductive Heat Resis-
tance Test One, and shall have a second-degree burn time of
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not less than 10.0 seconds and shall have a pain time of not less
than 6.0 seconds.

5-3.6 The glove body composite shall be tested for resistance
to flame as specified in Section 6-4, Flame Resistance Test
Three, and shall not have a char length of more than 100 mm
(4 in.) average and shall not have an afterflame of more than
2.0 seconds average after removal of the test flame. The com-
posite shall not melt or drip, and the consumed materials shall
not exceed 5 percent of the sample’s original weight.

5-3.7 Where gauntlets or glove wristlets are provided, the
glove gauntlet or glove wristlet composite shall be tested for
resistance to flame as specified in Section 6-2, Flame Resis-
tance Test One, and shall not have a char length of more than
100 mm (4 in.) average, shall not have an afterflame of more
than 2.0 seconds average after removal of the test flame, and
shall not melt or drip.

5-3.8 All sewing thread utilized in the construction of gloves
shall be made of an inherently flame-resistant fiber, shall be
tested for melting resistance as specified in Section 6-11,
Thread Melting Test, and shall not melt below 260°C (500°F).

5-3.9* The glove body composite and seams shall be tested for
resistance to liquid or blood-borne pathogens as specified in Sec-
tion 6-29, Viral Penetration Resistance Test, and shall allow no
penetration of the Phi-X-174 bacteriophage for at least 1 hour.

5-3.10* Glove body composite and seams shall be tested for
resistance to liquid penetration as specified in Section 6-28,
Liquid Penetration Resistance Test, and shall allow no pene-
tration of test liquids for at least 1 hour.

5-3.11 The glove body composite shall be tested for resistance
to cut as specified in Section 6-22, Cut Resistance Test, and shall
have a cut distance resistance of more than 25 mm (1 in.).

5-3.12 The glove gauntlet or glove wristlet composite, if differ-
ent from the glove body composite, shall be tested for resistance
to cut as specified in Section 6-22, Cut Resistance Test, and shall
have a cut distance resistance of more than 25 mm (1 in.).

5-3.13 The glove body composite shall be tested for resistance
to puncture as specified in Section 6-20, Puncture Resistance
Test One, and shall not be punctured under an average
applied force of 4.0 kg (8.8 lb).

5-3.14* Gloves shall be tested for hand function as specified in
Section 6-38, Glove Hand Function Tests, and shall have an aver-
age percent of barehand control not exceeding 300 percent.

5-3.15 Knit glove wristlet material(s) shall be tested for mate-
rial strength as specified in Section 6-13, Burst Strength Test,
and shall have a burst strength of not less than 23 kg (50.6 lb).

5-3.16 Knit glove wristlet seams shall be tested for seam strength
as specified in Section 6-14, Seam-Breaking Strength Test, and
shall have a burst strength of not less than 18.5 kg (40.7 lb).

5-3.17 Gloves shall be tested for grip as specified in Section 6-39,
Grip Test, and shall have a weight-pulling capacity not less than
90 percent of the bare-handed control value.

5-3.18* Gloves shall be tested for resistance to leakage as spec-
ified in Section 6-33, Overall Liquid Integrity Test One, and
shall show no leakage.

5-3.19* Gloves shall be tested for ease of donning as speci-
fied in Section 6-37, Liner Retention Test, and shall have the
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final donning time not exceed the baseline donning time
plus 20 seconds.

5-3.20 All glove metal hardware and all glove hardware that
include metal parts shall be individually tested for resistance to
corrosion as specified in Section 6-30, 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 oxida-
tion and shall remain functional. Ferrous metals shall show no
corrosion of the base metal and shall remain functional.

5-3.21 Labels shall be tested for durability and legibility as
specified in Section 6-42, Label Durability and Legibility Test
One, shall remain in place, and shall be legible.

5-4 Protective Footwear Performance Requirements.  

5-4.1 Footwear shall be tested for resistance to heat as speci-
fied in Section 6-6, Heat and Thermal Shrinkage Resistance
Test, and shall not have any part of the footwear melt, sepa-
rate, or ignite. Footwear shall have all components remain
functional and shall show no water penetration.

5-4.2 Footwear shall be tested for thermal insulation as speci-
fied in Section 6-9, Radiant Heat Resistance Test, and the tem-
perature of the upper lining surface in contact with the skin
shall not exceed 44°C (111°F).

5-4.3 Footwear shall be tested for thermal insulation as speci-
fied in Section 6-7, Conductive Heat Resistance Test One, and
the temperature of the upper lining surface in contact with
skin shall have a second-degree burn time of not less than 10.0
seconds and shall have a pain time of not less than 6.0 seconds.

5-4.4 Footwear shall be tested for thermal insulation as speci-
fied in Section 6-8, Conductive Heat Resistance Test Two, and
the temperature of the insole surface in contact with the foot
shall not exceed 44°C (111°F).

5-4.5 Footwear, with components in place, shall be tested for
resistance to flame as specified in Section 6-5, Flame Resis-
tance Test Four, and shall not have an afterflame of more than
2.0 seconds, shall not melt or drip, and shall not exhibit any
burn-through.

5-4.6 The footwear upper material composite, upper seams,
and vamp seams shall be tested for resistance to liquid pene-
tration as specified in Section 6-28, Liquid Penetration Resis-
tance Test, and shall allow no penetration of the test liquids
for at least 1 hour.

5-4.7 The footwear upper material composite, upper seams,
and vamp seams shall be tested for resistance to liquid or
blood-borne pathogens as specified in Section 6-29, Viral Pen-
etration Resistance Test, and shall allow no penetration of the
Phi-X-174 bacteriophage for at least 1 hour.

5-4.8 Footwear shall be tested for resistance to puncture as
specified in Section 6-20, Puncture Resistance Test One, and
shall not puncture the footwear upper under an average
applied force of 6 kg (13.2 lb).

5-4.9 All sewing thread utilized in the construction of foot-
wear shall be made of an inherently flame-resistant fiber and
shall be tested for melt resistance as specified in Section 6-11,
Thread Melting Test and shall not melt below 260°C (500°F).

5-4.10 Footwear shall be tested for resistance to puncture as
specified in Section 6-21, Puncture Resistance Test Two, and
shall not allow puncture through the sole area and the heel
area at a force load of less than 1211.6 N (272 lbf).

5-4.11 Footwear uppers shall be tested for resistance to cut as
specified in Section 6-22, Cut Resistance Test, and shall have a
cut distance resistance of more than 25 mm (1 in.).

5-4.12* Footwear shall be tested for resistance to slipping as
specified in Section 6-41, Slip Resistance Test, and the soles shall
have a static coefficient of 0.75 or greater in a dry condition.

5-4.13 Footwear shall be tested for resistance to abrasion as
specified in Section 6-24, Abrasion Resistance Test, and the
sole with heel shall have an abrasion index of not less than 100.

5-4.14* Footwear shall be tested for resistance to electricity as
specified in Section 6-32, Electrical Insulation Test Two, and
shall have no leakage in excess of 5.0 mA.

5-4.15 Footwear toes shall be tested for resistance to impact
and compression as specified in Section 6-18, Impact and
Compression Tests, and shall have an impact requirement of
101.7 J (75 ft-lb) and shall have a compression requirement
of 11,121 N (2500 lbf) with a minimum clearance of at least
13 mm (1/2 in.).

5-4.16 Footwear ladder shanks shall be tested for resistance to
bending as specified in Section 6-40, Ladder Shank Bend Resis-
tance Test, and shall not deflect more than 6 mm (1/4 in.).

5-4.17 Footwear stud posts and eyelets shall be tested for
attachment strength as specified in Section 6-49, Eyelet and
Stud Post Attachment Test, and shall have a minimum detach-
ment strength of 294 N (66 lbf).

5-4.18 All footwear metal hardware and specimens of all foot-
wear hardware that include metal parts including, but not lim-
ited to, toecap, ladder shank, puncture-resistant device, and
components shall be individually tested for resistance to corro-
sion as specified in Section 6-30, Corrosion Resistance Test.
Metals inherently resistant to corrosion including, but not lim-
ited 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 metal. All
hardware, unless specifically excluded, shall remain functional.

5-4.19 Labels shall be tested for durability and legibility as
specified in Section 6-42, Label Durability and Legibility Test
One, and shall remain in place and shall be legible to the
unaided eye.

5-5 Protective Hood Interface Component Performance
Requirements.  

5-5.1 Hood face openings that are not manually adjustable or
that are not designed for interface with a specific SCBA face-
piece shall be tested for shape retention as specified in Section
6-47, Hood Opening Size Retention Test, and shall retain at
least 80 percent of the original face opening size but shall not
exceed 145 mm (55/8 in.).

5-5.1.1 Where hood face openings are designed to interface
with a specific SCBA facepiece, specimens of such hood face
openings shall be tested for shape retention as specified in
Section 6-47, Hood Opening Size Retention Test, and shall
overlap the outer edge of the specific SCBA facepiece-to-face
seal perimeter by not less than 13 mm (1/2 in.).

5-5.1.2 Where hood face openings are designed to be manu-
ally adjustable, such hood face openings shall meet the design
requirement specified in 4-5.4.2.
2000 Edition



1971–28 PROTECTIVE ENSEMBLE FOR STRUCTURAL FIRE FIGHTING
5-5.2 Hoods shall be tested for thermal insulation as specified
in Section 6-10, Thermal Protective Performance (TPP) Test,
and shall have a TPP of not less than 20.0.

5-5.3 Hood material(s), including labels but excluding hook
and pile fasteners and elastic when not placed in direct con-
tact with the body, shall be individually tested for resistance to
flame as specified in Section 6-2, Flame Resistance Test One,
and shall not have a char length of more than 100 mm (4 in.)
average, shall not have an afterflame of more than 2.0 seconds
average, and shall not melt or drip. Labels not meeting the
size requirements for the procedure specified in 6-2.1 shall be
sewn to a support fabric of the required size.

5-5.4 Hood material(s), excluding labels, hook and pile fas-
teners and elastic shall be individually tested for resistance to
heat as specified in Section 6-6, Heat and Thermal Shrinkage
Resistance Test, and shall not shrink more than 10 percent in
any direction.

5-5.5 Hood material(s), including labels but excluding hook
and pile fasteners and elastic when these items are placed
where they will not directly contact the wearer’s body, shall be
individually tested for resistance to heat as specified in Section
6-6, Heat and Thermal Shrinkage Resistance Test, and shall
not melt, separate, or ignite.

5-5.6 Hood material(s), including labels but excluding hook
and pile fasteners and elastic when these items are placed
where they will not directly contact the wearer’s body, shall be
individually tested for resistance to shrinkage as specified in
Section 6-25, Cleaning Shrinkage Resistance Test, and shall
not shrink more than 5 percent in any direction.

5-5.7 All sewing thread utilized in the construction of hoods
shall be made of an inherently flame-resistant fiber and shall
be tested for melting resistance as specified in Section 6-11,
Thread Melting Test, and shall not melt below 260°C (500°F).

5-5.8 Knit hood material(s) shall be tested for material
strength as specified in Section 6-13, Burst Strength Test, and
shall have a burst strength of not less than 225 N (51 lbf).

5-5.9 Knit hood seams shall be tested for seam strength as
specified in Section 6-14, Seam-Breaking Strength Test, and
shall have a burst strength of not less than 181 N (41 lbf).

5-5.10 Labels shall be tested for durability and legibility as
specified in Section 6-42, Label Durability and Legibility Test
One, and shall remain attached to the hood and shall be legi-
ble to the unaided eye.

5-6 Protective Wristlet Interface Component Performance
Requirements.  

5-6.1 Wristlets shall be tested for thermal insulation as speci-
fied in Section 6-10, Thermal Protective Performance (TPP)
Test, and shall have a TPP of not less than 20.0.

5-6.2 Wristlet material(s) shall be individually tested for
resistance to flame as specified in Section 6-2, Flame Resis-
tance Test One, and shall not have a char length of more
than 100 mm (4 in.) average, shall not have an afterflame of
more than 2.0 seconds average, and shall not melt or drip.

5-6.3 Wristlet material(s) shall be individually tested for
resistance to heat as specified in Section 6-6, Heat and Ther-
mal Shrinkage Resistance Test, and shall not shrink more
than 10 percent in any direction.
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5-6.4 Wristlet material(s) shall be individually tested for resis-
tance to heat as specified in Section 6-6, Heat and Thermal
Shrinkage Resistance Test, and shall not melt, separate, or ignite.

5-6.5 Wristlet material(s) shall be individually tested for resis-
tance to shrinkage as specified in Section 6-25, Cleaning Shrink-
age Resistance Test, and shall not shrink more than 5 percent
in any direction.

5-6.6 All sewing thread utilized in the construction of wristlets
shall be made of an inherently flame-resistant fiber and shall be
tested for melting resistance as specified in Section 6-11, Thread
Melting Test, and shall not melt at or below 260°C (500°F).

5-6.7 Knit wristlet material(s) shall be tested for material
strength as specified in Section 6-13, Burst Strength Test, and
shall have a burst strength of not less than 225 N (51 lbf).

5-6.8 Knit wristlet seams shall be tested for seam strength as
specified in Section 6-14, Seam-Breaking Strength Test, and
shall have a breaking strength of not less than 181 N (41 lbf).

Chapter 6 Test Methods

6-1 Sample Preparation Procedures.  

6-1.1 Application.

6-1.1.1 The sample preparation procedures contained in this
section shall apply to each test method in this chapter, as spe-
cifically referenced in the sample preparation section of each
test method.

6-1.1.2 Only the specific sample preparation procedure or
procedures referenced in the sample preparation section of
each test method shall be applied to that test method.

6-1.2 Washing and Drying Procedure for Garments, Gloves,
Hoods, and Wristlets. Specimens shall be subjected to five
cycles of washing and drying in accordance with the proce-
dure specified in Machine Cycle 1, Wash Temperature V, and
Drying Procedure Ai of AATCC 135, Dimensional Changes in
Automatic Home Laundering of Woven and Knit Fabrics. A 1.82-kg,
±0.1 kg (4.0-lb, ±0.2 lb) load shall be used. A laundry bag shall
not be used.

6-1.3 Room Temperature Conditioning Procedure for
Garments, Trim, Helmets, Gloves, Footwear, and Faceshield/
Goggle Components.

6-1.3.1 Garment, glove, and footwear specimens shall be con-
ditioned at a temperature of 21°C, ±3°C (70°F, ±5°F) and a rel-
ative humidity of 65 percent, ±5 percent until equilibrium is
reached, as determined in accordance with Section 4 of Fed-
eral Test Method Standard 191A, Textile Test Methods, or for at
least 24 hours, whichever is shorter. Specimens shall be tested
within 5 minutes after removal from conditioning.

6-1.3.2 Helmet and faceshield/goggle component speci-
mens shall be conditioned at a temperature of 21°C, ±3°C
(70°F, ±5°F) and a relative humidity of 25 percent to 50 per-
cent. Specimens shall be tested within 5 minutes after
removal from conditioning.

6-1.4 Low Temperature Environmental Conditioning Proce-
dure for Helmets. Sample specimens shall be conditioned by
exposing them to a temperature of −32°C, ±1°C (−25°F, ±2°F)
for at least 4 hours. The impact/penetration test shall be com-
pleted within 15 seconds, ±5 seconds after removal from the
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cold temperature environment, or the specimens shall be
reconditioned before testing.

6-1.5 Convective Heat Conditioning Procedure for Helmets,
Gloves, Footwear, Moisture Barriers, Moisture Barrier Seams,
Labels, and Trim. Samples shall be conditioned by exposing
them to the procedures specified in 6-6.4 and in 6-6.5.2
through 6-6.5.4, with the following modifications.

(a) The oven test temperature in 6-6.4.3 shall be stabilized
at 140°C, +6°/−0°C (285°F, +10°/−0°F) for helmets, footwear,
moisture barriers, moisture barrier seams, labels, and trim, and
the test exposure time shall be 10 minutes, +15/−0 seconds.

(b) The oven test temperature in 6-6.4.3 shall be stabilized
at 177°C, +6°/−0°C (350°F, +10°/−0°F) for gloves only, and
the test exposure time shall be 10 minutes, +15/−0 seconds.

(c) The test exposure time shall begin when the test ther-
mocouple reading has stabilized at the required test exposure
temperature.

(d) The requirements of 6-6.5.5 and 6-6.5.6 shall be dis-
regarded.

(e) For helmet specimens, the required testing shall be
performed within 15 seconds, ±5 seconds, or the specimen
shall be discarded and a new specimen shall be conditioned
and tested as specified in this section.

(f) For gloves, trim, moisture barriers, and moisture bar-
rier seam specimens, the required testing shall be performed
no sooner than 24 hours after removal from conditioning.

(g) For faceshield/goggle components, sample faceshield/
goggle components attached to the helmet shall be conditioned
by placing them on a room temperature, solid, nonmetallic
headform conforming to the dimensions in Figure 6-6.12.3 and
by exposing them to a temperature of 108°C, +2°/−0°C, (225°F,
+3°/−0°F) for 20 minutes, +15/−0 seconds. The impact test shall
be completed within 15 seconds, ±5 seconds, after removal from
the environmental chamber, or the faceshield/goggle compo-
nents shall be reconditioned and tested as above.

6-1.6 Radiant and Convective Heat Environmental Conditioning 
Procedure for Helmets.

6-1.6.1 Sample helmets shall be conditioned by exposing the
area to be impacted/penetrated to a radiant heat source. The
top, sides, front, and back test areas to be impacted/pene-
trated shall be as specified in Figure 6-1.6.1.

6-1.6.2 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.
The heat source shall be removed and the helmet shall be
tested. The helmet shall be impacted/penetrated in 15 sec-
onds, ±5 seconds after removal from the conditioning envi-
ronment or the helmet shall be cooled to room temperature
and reconditioned before testing.

6-1.6.3 The radiometer shall have a spectral response flat
within ±3 percent over a range of at least 1.0 mm to 10.1 mm
(0.00004 in. to 0.0004 in.) and an overall accuracy of at least
±5 percent of the reading.
FIGURE 6-1.6.1 Helmet test areas and landmarks.

6-1.6.4 The radiant panel shall have an effective radiating
surface of 150 mm, ±6 mm (6 in., ±0.25 in.) square. The
spectral radiant emittance curve of the radiant panel shall
be that of a black body at a temperature of 1000°K, ±200°K
(1340°F, ±360°F).

6-1.6.5 The radiant heat transducer shown in Figure 6-1.6.5
shall be constructed from sheet copper, ASTM B 152, Specifica-
tion 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
50 mm, ±0.5 mm (2 in., ± 1/64 in.) square. A constantan wire
0.81 mm, ±0.05 mm (0.032 in., ±0.002 in.) in diameter and an
iron wire of the same diameter shall be silver soldered 15 mm,
±1 mm from the edges of the copper sheet on the same side, as
shown in Figure 6-1.6.5. The side of the copper sheet opposite
that with the wires attached shall be painted flat black. The
resulting transducer is a Type J thermocouple that shall be
used in conjunction with appropriate instrumentation to mon-
itor the heat exposure to which the helmet is to be subjected.

FIGURE 6-1.6.5 Radiant heat transducer.

6-1.6.6 Sample helmets shall be mounted in the position to be
conditioned. The point of impact or penetration on the hel-
met shell shall be determined in accordance with the specific
test to be performed. The helmet shall be removed tempo-
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rarily, and a radiometer shall be located at that point perpen-
dicular to and facing away from the helmet surface.

6-1.6.7 The radiant panel shall be introduced in front of the
radiometer with its effective radiating surface parallel to the
plane tangent to the helmet surface at the center of the impact/
penetration site on the helmet. The radiant panel shall be
adjusted to obtain a stable uniform irradiance of 1.0 W/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. Stability shall be achieved when the irradiance
changes by less than 10 percent during a 3-minute period.

6-1.6.8* The radiometer shall be replaced with the radiant
heat transducer. The center of the transducer shall be posi-
tioned with its center coincident with the center of the impact/
penetration site on the helmet and parallel to the plane tan-
gent to the helmet surface at that point. The flat black surface
of the transducer shall face the radiant panel. The time
required for the transducer to reach a temperature of 260°C
(500°F) shall be recorded. That time shall be 2.5 minutes,
±15.0 seconds. A closed, insulated chamber shall be required
to achieve this exposure time.

6-1.6.9 The chamber and helmet shall be stabilized at 25°C,
±5°C (77°F, ±9°F). The helmet shall be positioned in the
chamber in the same position specified in 6-1.6.6. The hel-
met shall be subjected to the exposure conditions specified
in 6-1.6.1 for the time recorded in 6-1.6.8. The exposure time
shall be not less than the time recorded in 6-1.6.8, nor more
than 5 seconds longer than that time.

6-1.7 Wet Conditioning Procedure for Helmets and
Faceshield/Goggle Components. Sample specimens shall be
conditioned by immersing them in water at a temperature of
20°C to 28°C (68°F to 82°F) for at least 4 hours but not more
than 24 hours. The specimen shall be tested within 10 minutes
after removal from water.

6-1.8 Wet Conditioning Procedure for Gloves.

6-1.8.1 Specimens shall be conditioned by complete immer-
sion in water at a temperature of 21°C, ±3°C (70°F, ±5°F) for
2 minutes. 

6-1.8.2 Specimens shall be removed from water, hung in a ver-
tical position for 5 minutes, and laid horizontal with AATCC
textile blotting paper both under and over the specimen
under a weight of 0.0020 kg/cm2, ±0.0002 kg/cm2 (0.50 psi,
±0.05 psi) for a period of 20 minutes in accordance with para-
graph 7.2 of AATCC 70, Test Method for Water Repellency: Tumble
Jar Dynamic Absorption Test.

6-1.9 Wet Conditioning Procedure for Footwear. Where
indicated, samples shall be preconditioned by immersion
in tap water of 21°C (70.0°F) for 1 hour, ±5 minutes. Sam-
ples shall be drained upside down for 5 minutes. Testing
shall be done 5 minutes, ±3 seconds after draining.

6-1.10 Flexing Procedure for Gloves. Glove specimens shall
be selected to fit the individual test subject. The test subject
shall don the glove specimen. Glove specimens shall be flexed
by making a tight fist ten times during a 30-second period.

6-1.11 Washing and Drying Procedure for Whole Garments.

6-1.11.1 The complete garment shall be washed with all clo-
sures fastened.
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6-1.11.2 A front-loading washer/extractor shall be used.

6-1.11.3 Two-thirds the rated capacity of the washer shall not
be exceeded.

6-1.11.4 The following wash cycle procedure in Table 6-1.11.4
shall be followed.

6-1.11.5 The garment shall be dried using a tumble dryer with
a stack temperature of 38°C to 49°C (100°F to 120°F).

6-1.11.6 The garment shall be tumbled for 60 minutes and
shall be removed immediately at the end of the drying cycle.
At the conclusion of the final drying cycle, the garment shall
be allowed to air dry for at least 48 hours prior to conducting
the test.

6-1.11.7 The garment shall be washed and dried for a total of
five cycles consisting of five washings and five dryings.

6-2 Flame Resistance Test One.  

6-2.1 Application.

6-2.1.1 This test method shall apply to protective garment tex-
tiles, hoods, wristlets, gauntlets, helmet ear covers, and trim
materials and partial eye/face protective interface components.

6-2.1.2 Modifications to this test method for testing woven
textile materials shall be as specified in 6-2.8.

6-2.1.3 Modifications to this test method for testing knit tex-
tile materials shall be as specified in 6-2.9.

6-2.1.4 Modifications to this test method for testing non-
woven textile materials shall be as specified in 6-2.10.

6-2.1.5 Modifications to this test method for testing trim mate-
rials shall be as specified in 6-2.11.

6-2.1.6 Modifications to this test method for testing hood
label materials shall be as specified in 6-2.12.

6-2.1.7 Modifications to this test method for testing lettering
that is transfer film shall be as specified in 6-2.13.

Table 6-1.11.4 Wash Cycle Procedure for Whole Garments

Operation
Time

(minutes)

Temperature
Water 
Level°°°°C ((((°°°°F)

Suds
using AATCC 
Detergent #1993, 
45.0 grams 10 49 (120) low

Drain 1

Carry-over 5 49 (120) low
Drain 1
Rinse 2 38 (100) high
Drain 1
Rinse 2 38 (100) high
Drain 1

Rinse 2 38 (100) high
Drain 1
Extract 5
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6-2.1.8 Modifications to this test method for testing small spec-
imens not meeting the specimen size requirements in 6-2.2.1
shall be tested as specified in 6-2.14.

6-2.1.9 Modifications to the test method for testing helmet
chin straps shall be as specified in 6-2.15.

6-2.2 Specimens.

6-2.2.1 Specimens shall consist of a 75-mm × 305-mm (3-in.
× 12-in.) rectangle with the long dimension parallel to either
the warp or filling, the wale or coarse, or the machine or
cross-machine direction of the material. 

6-2.2.2 Each separable layer of multilayer material systems or
composites shall be individually tested.

6-2.3 Sample Preparation.

6-2.3.1 Specimens shall be tested both before and after being
subjected to the procedure specified in 6-1.2.

6-2.3.2 All specimens to be tested shall be conditioned as
specified in 6-1.3.

6-2.4 Apparatus. The test apparatus specified in Method
5903.1, Flame Resistance of Cloth; Vertical, of Federal Test
Method Standard 191A, Textile Test Methods, shall be used.

6-2.5 Procedure.

6-2.5.1 Flame resistance testing shall be performed in accor-
dance with Method 5903.1, Flame Resistance of Cloth; Vertical, of
Federal Test Method Standard 191A, Textile Test Methods.

6-2.5.2 Each specimen shall be examined for evidence of
melting or dripping.

6-2.6 Report.

6-2.6.1 Afterflame time and char length shall be reported for
each specimen. The average afterflame time and char length
for each material in each direction tested shall be calculated
and reported. The afterflame time shall be reported to the
nearest 0.2 second and the char length to the nearest 3.2 mm
(1/8 in.).

6-2.6.2 Observations of melting or dripping for each speci-
men shall be reported.

6-2.7 Interpretation.

6-2.7.1 Pass/fail performance shall be based on any observed
melting or dripping, the average afterflame time, and the aver-
age char length.

6-2.7.2 Failure in either direction shall constitute failure of
the material.

6-2.8 Specific Requirements for Testing Woven Textile
Materials.

6-2.8.1 Five specimens from each of the warp and filling direc-
tions shall be tested. No two warp specimens shall contain the
same warp yarns, and no two filling specimens shall contain
the same filling yarns.

6-2.8.2 Samples for conditioning shall be at least a 1-m (1-yd)
square of each material.

6-2.8.3 Testing shall be performed as specified in 6-2.2
through 6-2.7.

6-2.9 Specific Requirements for Testing Knit Textile Materials.
6-2.9.1 Five specimens from each of the wale and course
directions shall be tested.

6-2.9.2 Samples for conditioning shall include material that is
a minimum of 75 mm × 305 mm (3 in. × 12 in.).

6-2.9.3 Testing shall be performed as specified in 6-2.2
through 6-2.7.

6-2.10 Specific Requirements for Testing Nonwoven Textile 
Materials.

6-2.10.1 Five specimens from each of the machine and cross
machine directions shall be tested.

6-2.10.2 Samples for conditioning shall include material that
is a minimum of 75 mm × 305 mm (3 in. × 12 in.).

6-2.10.3 Testing shall be performed as specified in 6-2.2
through 6-2.7.

6-2.11 Specific Requirements for Testing Trim Materials.

6-2.11.1 Five trim specimens for flammability testing shall be
at least 50 mm (2 in.) wide and no more than 75 mm (3 in.)
wide. Where trim material specimens are not wide enough to
fit into the test frame, a narrower test frame of sufficient width
to accommodate the available trim width shall be constructed.
The cut edge of the trim specimen shall be oriented so that it
is exposed directly to the burner flame.

6-2.11.2 Samples for conditioning shall include material
sewn onto a 1-m (1-yd) square of ballast material no closer
than 50 mm (2 in.) apart in parallel strips. The ballast mate-
rial shall be as specified in AATCC 135, Dimensional Changes
in Automatic Home Laundering of Woven and Knit Fabrics. Spec-
imens shall be removed from the ballast material prior to
testing.

6-2.11.3 Testing shall be performed in only one direction.

6-2.11.4 Testing shall be performed as specified in 6-2.2
through 6-2.7.

6-2.12 Specific Requirements for Testing Hood Label 
Materials.

6-2.12.1 Five specimens of hood labels attached to the hood
material shall be tested. The hood label specimen shall be cut
from conditioned samples so that the edge of the hood label
is at the bottom of the specimen.

6-2.12.2 Samples for conditioning shall be whole hoods,
including the label as normally attached.

6-2.12.3 Testing shall be performed as specified in 6-2.2
through 6-2.7 with the flame applied to the edge of the label.

6-2.13 Specific Requirements for Testing Lettering Including 
Transfer Film.

6-2.13.1 Lettering, including transfer film, shall be applied to
outer shell material meeting the requirements of this standard
for testing as specified in 6-2.13.2. The method of applying let-
tering, including transfer film, shall be representative of meth-
ods used in attaching lettering during the manufacture of the
protective element.

6-2.13.2 Lettering specimens for flammability testing shall be
at least 50 mm (2 in.) and no more than 75 mm (3 in.) in width.
Specimens shall be selected where lettering is most dense.

6-2.13.3 Samples for conditioning shall include material
sewn onto a 1-m (1-yd) square of ballast material no closer
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than 50 mm (2 in.) apart in parallel strips. The ballast mate-
rial shall be as specified in AATCC 135, Dimensional Changes
in Automatic Home Laundering of Woven and Knit Fabrics. Spec-
imens shall be removed from the ballast material prior to
testing.

6-2.14 Specific Requirements for Testing Small Specimens.

6-2.14.1 Five specimens attached to the textile layer as used in
the protective garments shall be tested. The specimens shall
be attached to the textile layer such that the bottom (expo-
sure) edge of the item coincides with the bottom (exposure)
edge of the textile support layer.

6-2.14.2 Samples for conditioning shall be at least 1-m (1-yd)
square of the textile layer on which the small specimens are
attached.

6-2.14.3 Testing shall be performed as specified in 6-2.2
through 6-2.7. Char length shall not be measured.

6-2.15 Specific Requirements for Test Helmet Chin Straps.

6-2.15.1 Helmet chin straps for flammability testing shall be at
least 305 mm (12 in.) in length by the widest width of chin
strap used on the helmet.

6-2.15.2 Testing shall be performed in only one direction.

6-2.15.3 Test shall be performed as specified in 6-2.2
through 6-2.7.

6-3 Flame Resistance Test Two.  

6-3.1 Application. This test method shall apply to protective
helmets and partial eye/face protective interface components.

6-3.2 Specimens. Specimens shall be selected as specified in
2-3.4.2.

6-3.3 Sample Preparation. No sample conditioning shall be
performed.

6-3.4 Apparatus.

6-3.4.1 A standard Bunsen burner shall be used.

6-3.4.2 The Bunsen burner shall be fueled by a bottled meth-
ane gas, lab grade or better, of 3.72 × 107 J/m3, ±1.8 × 106 J/
m3 (1000 Btu/ft3, ±50 Btu/ft3).

6-3.4.3 A control valve system with a delivery rate designed to
furnish gas to the burner under a pressure of 0.0020 kg/cm2,
+0.0004/−0 kg/cm2 (1/2 psi, +0.1/−0 psi) at the burner shall
be utilized.

6-3.4.4 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.

6-3.5 Procedure A.

6-3.5.1 Helmets shall be seated on the ISO size J headform
specified in Figure 6-16.4.1 according to the helmet’s position-
ing index. The test setup shall be as shown in Figure 6-3.5.1.
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FIGURE 6-3.5.1 Test procedure A.

6-3.5.2 The tip of the inner cone of a Bunsen burner flame of
25 mm to 38 mm (1 in. to 11/2 in.) in length shall be placed at
the outer edge of the helmet shell at the front, sides, and rear.
Where a helmet hanger is provided, the test flame shall be
applied off the edge of the helmet hanger at the shell edge.

6-3.5.3 After 15 seconds, +1/−0 second, the flame shall be
removed and the duration of the afterflame and afterglow
shall be measured.

6-3.6 Procedure B.

6-3.6.1 Specimens of faceshield/goggle components shall be
attached to an appropriate test fixture so that the lower edge
of the specimen is exposed. The test setup shall be as shown in
Figure 6-3.6.1.

FIGURE 6-3.6.1 Test procedure B.

6-3.6.2 The tip of the inner cone of a Bunsen burner flame
25 mm to 38 mm (1 in. to 11/2 in.) in length shall be placed
on the outer edge of the specimen at the lowest exposed
edge of the specimen. The burner shall be held to the test
point of the specimen at an angle of 45 degrees, ±10 degrees.

6-3.6.3 After 15 seconds, +1/−0 second, the flame shall be
removed and the duration of afterflame shall be measured.

6-3.7 Procedure C.

6-3.7.1 Helmets shall be seated on the ISO size J headform
specified in Figure 6-16.4.1 and shall be positioned according
to the helmet’s positioning index. The helmet shall be posi-
tioned under the radiant heat source specified in 6-1.6.4, with
the basic plane of the headform parallel to the radiant heat
source as shown in Figure 6-3.7.1.

90°



TEST METHODS 1971–33
FIGURE 6-3.7.1 Test procedure C.

6-3.7.2 Sample helmets shall be positioned so that the area to
be tested receives a radiant flux of 1.0 W/cm2, ±0.1 W/cm2.
After 60 seconds, +5/−0 seconds, exposure to the radiant flux
and without removing the radiant heat source, the tip of the
inner cone of a Bunsen burner flame 25 mm to 38 mm (1 in. to
11/2 in.) in length shall be placed against the helmet test area
so that the flame creates an angle of 45 degrees, ±10 degrees,
with the plane tangent to the test area at the point of contact.

6-3.7.3 After 15 seconds, +1/−0 second, the flame shall be
removed and the duration of afterflame and afterglow shall
be measured.

6-3.8 Report. Afterflame and afterglow times shall be
reported for each specimen at each flame impingement loca-
tion. The afterflame and afterglow times shall be reported to
the nearest 0.2 second.

6-3.9 Interpretation. Pass or fail performance shall be based
on the longest measured afterflame and afterglow times.

6-4 Flame Resistance Test Three.  

6-4.1 Application. This test method shall apply to protective
gloves.

6-4.2 Specimens.

6-4.2.1 Each specimen to be tested shall be a rectangle at least
50 mm × 150 mm (2 in. × 6 in.). Specimens shall be the compos-
ite used in actual glove construction consisting of each single
layer, with all layers arranged in proper order. In each test, the
specimen’s normal outer surface shall be exposed to the flame.

6-4.2.2 Three specimens shall be tested for each material.

6-4.2.3 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.

6-4.3 Sample Preparation.

6-4.3.1 Specimens shall be tested both before and after being
subjected to the procedure specified in 6-1.2.

6-4.3.2 All specimens to be tested shall be conditioned as
specified in 6-1.3.

Radiant heat source
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6-4.3.3 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.

6-4.4 Apparatus.

6-4.4.1 The test apparatus specified in Method 5905.1, Flame
Resistance of Material; High Heat Flux Flame Contact, of Federal
Test Method Standard 191A, Textile Test Methods, shall be used.

6-4.4.2 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.

6-4.4.3 A specimen support assembly shall be used that con-
sists of a frame and steel rod of 2 mm (1/16 in.) in diameter
to support the specimen in an L-shaped position as shown in
Figure 6-4.4.3.

FIGURE 6-4.4.3 Relationship of test material to burner.

6-4.4.4 The horizontal portion of the specimen shall be not
less than 50 mm (2 in.) and the vertical portion shall be not less
than 100 mm (4 in.). The specimen shall be held at each end
by spring clips under light tension as shown in Figure 6-4.4.3.

6-4.5 Procedure.

6-4.5.1 A balance shall be used to determine the weight of
each specimen to the nearest 0.1 g (0.04 oz) before and after
testing.

6-4.5.2 The burner shall be ignited and the test flame shall be
adjusted to a height of 75 mm (3 in.) with the gas on/off valve
fully open and the air supply completely and permanently off,
as it is important that the flame height be closely controlled.
The 75-mm (3-in.) height shall be obtained by adjusting the

Spring clip

Test specimen

1.6 mm (¹⁄₁₆ in.) diameter rod

Burner

38 mm (1.5 in.)
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orifice in the bottom of the burner so that the top of the flame
is level with the marked flame height indicator.

6-4.5.3 With the specimen mounted in the support assembly,
the burner shall be moved so that the middle of the folded
corner projects into the flame 38 mm (11/2 in.) as shown in
Figure 6-4.4.3.

6-4.5.4 The burner flame shall be applied to the specimen for
12 seconds. After 12 seconds, the burner shall be removed.

6-4.5.5 The afterflame time shall be measured as the time, in
seconds, to the nearest 0.2 second that the specimen contin-
ues to flame after the burner is removed from the flame.

6-4.5.6 Each layer of the specimen shall be examined for melt-
ing or dripping.

6-4.5.7 Each tested sample shall be reconditioned as specified
in 6-1.3 and then weighed to the nearest 0.1 g (0.04 oz).

6-4.5.8 The specimen then shall be further examined for char
length. The char length shall be determined by measuring the
length of the tear through the center of the charred area as
specified in 6-4.5.8.1 through 6-4.5.8.4.

6-4.5.8.1 The specimen shall be folded lengthwise and
creased, by hand, along a line through the highest peak of the
charred area.

6-4.5.8.2 The hook shall be inserted into a hole punched in
the specimen that is 6.4 mm (1/4 in.) in diameter or less. The
hole shall be punched out for the hook at one side of the
charred area that is 6.4 mm (1/4 in.) from the adjacent outside
edge, at the point where the specimen contacted the steel rod,
and 6.4 mm (1/4 in.) in from the lower end.

6-4.5.8.3 A weight of sufficient size so that the weight and
hook together equal the total tearing weight required by
Table 6-4.5.8.3 shall be attached to the hook. The total tearing
weight for determining char length shall be based on the
weight of the composite specimen and shall be determined
from Table 6-4.5.8.3.

6-4.5.8.4 A tearing force shall be applied gently to the speci-
men by grasping the side of the material at the edge of the
char opposite the load and raising the specimen and weight
clear of the supporting surface. The end of the tear shall be
marked off on the edge and the char length measurement
made along the undamaged edge.

6-4.6 Report.

Table 6-4.5.8.3 Determining Tearing Weight

Specified Weight per Square Yard 
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 (1/4)
over 203 – 508 (over 6.0 – 15.0) 0.2 (1/2)

over 508 – 780 (over 15.0 – 23.0) 0.3 (3/4)
over 780 (over 23.0) 0.45 (1)
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6-4.6.1 The afterflame time and char length shall be reported
for each specimen. The average afterflame time and char
length shall also be calculated and reported. The afterflame
time shall be reported to the nearest 0.2 second and the char
length to the nearest 2.54 mm (0.10 in.).

6-4.6.2 The percent consumed shall be calculated using the
following formula:

where:
W = original preconditioned weight

R = conditioned weight 24 hours after testing

The percent consumed shall be reported for each specimen
to the nearest 0.1 percent. The average percent consumed shall
be calculated and reported to the nearest 0.1 percent.

6-4.6.3 Observations of melting or dripping for each speci-
men shall be reported.

6-4.7 Interpretation. Pass or fail performance shall be based
on melting or dripping, the average afterflame time, and the
average char length.

6-5 Flame Resistance Test Four.  

6-5.1 Application. This test method shall apply to protec-
tive footwear.

6-5.2 Specimens. Three complete footwear items shall be
tested.

6-5.3 Sample Preparation.

6-5.3.1 Samples for conditioning shall be whole boots.

6-5.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-5.4 Apparatus.

6-5.4.1 The test apparatus specified in Method 5905.1, Flame
Resistance of Material, High Heat Flux Flame Contact, of Federal
Test Method Standard 191A, Textile Test Methods, shall be used.

6-5.4.2 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.

6-5.4.3 A specimen support assembly shall be used to support
the footwear specimen above the burner flame.

6-5.5 Procedure.

6-5.5.1 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 permanently off,
as it is important that the flame height be closely controlled.
The 75-mm (3-in.) height shall be obtained by adjusting the
orifice in the bottom of the burner so that the top of the flame
is level with the marked flame height indicator.

6-5.5.2 With the specimen mounted in the support assembly,
the burner shall be moved so that the flame contacts the spec-
imen at a distance of 38 mm (11/2 in.) at the angles in the
areas shown in Figure 6-5.5.2.

Percent consumed
W R–

W
-------------- 100×=
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FIGURE 6-5.5.2 Test areas.

6-5.5.3 The burner flame shall be applied to the specimen for
12 seconds. After 12 seconds, the burner shall be removed.

6-5.5.4 The afterflame time shall be measured as the time, in
seconds, to the nearest 0.2 second that the specimen contin-
ues to flame after the burner is removed from the flame.

6-5.5.5 Following the flame exposure, the specimen shall be
removed and examined for burn-through. Each layer of the
specimen shall be examined for melting or dripping.

6-5.6 Report.

6-5.6.1 The afterflame time shall be reported for each speci-
men. The average afterflame time shall be calculated and
reported. The afterflame time shall be reported to the nearest
0.2 second.

6-5.6.2 Observations of burn-through, melting, or dripping
for each specimen shall be reported.

6-5.7 Interpretation. Pass or fail performance shall be based
on any observed burn-through, melting or dripping, and the
average afterflame time.

6-6 Heat and Thermal Shrinkage Resistance Test.  

6-6.1 Application.

6-6.1.1 This test method shall apply to the following:

(1) Garment outer shells, moisture barriers, thermal barri-
ers, collar linings, winter liners, trim, lettering, and other
materials used in garment construction, including, but
not limited to, padding, reinforcement, labels, interfac-
ing, binding, hanger loops, emblems or patches, and elas-
tic and hook and pile fasteners (when used where in
contact with the wearer’s body)

(2) Moisture barrier seams
(3) Hood, wristlet, helmet ear cover materials, innermost

glove liner, trim, and label materials
(4) Protective helmets, protective gloves, and protective foot-

wear

6-6.1.2 Modifications to this test method for testing garment
outer shell, moisture barrier, thermal barrier, winter liner,
helmet ear cover, and innermost glove liner materials shall be
as specified in 6-6.8.

6-6.1.3 Modifications to this test method for testing garment
moisture barrier seams shall be as specified in 6-6.9.

6-6.1.4 Modifications to this test method for testing other gar-
ment, trim, and label materials shall be as specified in 6-6.10.
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6-6.1.5 Modifications to this test method for testing hardware
shall be as specified in 6-6.11.

6-6.1.6 Modifications to this test method for testing helmets
shall be as specified in 6-6.12.

6-6.1.7 Modifications to this test method for testing gloves
shall be as specified in 6-6.13.

6-6.1.8 Modifications to this test method for testing footwear
shall be as specified in 6-6.14.

6-6.1.9 Modifications to this test method for testing lettering,
including transfer film, shall be as specified in 6-6.15.

6-6.1.10 Modifications to this test method for testing hoods
shall be as specified in 6-6.16.

6-6.2 Specimens.

6-6.2.1 Only heat resistance testing shall be conducted on a
minimum of three specimens for each moisture barrier seam,
hardware item, glove liner material, trim material, label mate-
rial, other protective garment materials, helmets, and foot-
wear not specified in 6-6.2.2.

6-6.2.2 Both heat and thermal shrinkage resistance testing
shall be conducted on a minimum of three specimens of
whole gloves and for each garment outer shell, moisture bar-
rier, thermal liner, winter liner, and helmet ear cover. Each
separable layer of multilayer material systems or composites
shall be tested as an individual layer.

6-6.3 Sample Preparation. All specimens to be tested shall be
conditioned as specified in 6-1.3.

6-6.4 Apparatus.

6-6.4.1 The test oven shall be a horizontal flow circulating
oven with minimum interior dimensions so that the specimens
can be suspended and are at least 50 mm (2 in.) from any inte-
rior oven surface or other test specimens.

6-6.4.2 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.

6-6.4.3 A test thermocouple shall be positioned so that it is level
with the horizontal centerline of a mounted sample specimen.
The thermocouple shall be equidistant between the vertical
centerline of a mounted specimen placed in the middle of the
oven and the oven wall where the airflow enters the test cham-
ber. The thermocouple shall be an exposed bead, Type J or
Type K, No. 30 AWG thermocouple. 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.

6-6.5 Procedure.

6-6.5.1 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.

6-6.5.2 The specimen shall be suspended by metal hooks 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 air is parallel to the plane of the material.

6-6.5.3 The oven door shall not remain open more than 15 sec-
onds. The air circulation shall be shut off while the door is open
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and turned on when the door is closed. The total oven recovery
time after the door is closed shall not exceed 30 seconds.

6-6.5.4 The specimen, mounted as specified, shall be exposed
in the test oven for 5 minutes, +0.15/−0 minute. The test expo-
sure time shall begin when the test thermocouple recovers to
a temperature of 260°C, +6°/−0°C, (500°F, +10°/−0°F).

6-6.5.5 Immediately after the specified exposure, the speci-
men shall be removed and examined for evidence of ignition,
melting, dripping, or separation.

6-6.5.6 After the specified exposure, the specimen also shall
be measured to determine pass or fail performance. Knit fab-
ric shall be pulled to its original dimensions and shall be
allowed to relax for 1 minute prior to measurement to deter-
mine pass or fail performance.

6-6.6 Report.

6-6.6.1 Observations of ignition, melting, dripping, or separa-
tion shall be reported for each specimen.

6-6.6.2 The percent change in the width and length dimensions
of each specimen shall be calculated. Results shall be reported
as the average of all three specimens in each dimension.

6-6.7 Interpretation.

6-6.7.1 Any evidence of ignition, melting, dripping, or separa-
tion on any specimen shall constitute failing performance.

6-6.7.2 The average percent change in both dimensions shall
be used to determine pass or fail performance. Failure in any
one dimension constitutes failure for the entire sample.

6-6.8 Specific Requirements for Testing Garment Outer
Shell, Moisture Barrier, Thermal Liner, Winter Liner
Materials, Helmet Ear Cover, and Glove Liner Materials.

6-6.8.1 Samples for conditioning shall be at least 1 m (1 yd)
square of each material.

6-6.8.2 Each specimen shall be 380 mm × 380 mm, ±13 mm
(15 in. × 15 in., ±1/2 in.) and shall be cut from the fabric to be
utilized in the construction of the clothing item.

6-6.8.3 Specimens shall be tested both before and after being
subjected to the procedure specified in 6-1.2.

6-6.8.4 Testing shall be performed as specified in 6-6.2
through 6-6.7.

6-6.8.5 For protective garment outer shell and collar lining
materials, any evidence of charring on any specimen of outer
shell fabric shall also constitute failing performance in addi-
tion to 6-6.7.1.

6-6.9 Specific Requirements for Testing Moisture Barrier
Seams.

6-6.9.1 Samples for conditioning shall be a minimum of 1 lin-
ear m (1 linear yd) with a minimum of 150 mm (6 in.) of mate-
rial on each side of the seam.

6-6.9.2 Moisture barrier seam specimens shall consist of two
75-mm × 150-mm (3-in. × 6-in.) pieces of moisture barrier fab-
ric utilized in the garment and sewn together with the same
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thread, stitch type, and seam type as used in the moisture bar-
rier, with seam-sealing material applied.

6-6.9.3 Specimens shall be tested with the sealed seam ori-
ented vertically, and shall be tested both before and after
being subjected to the procedure specified in 6-1.2.

6-6.9.4 For moisture barrier seam seal materials, observations
shall be limited to seam material ignition and dripping.

6-6.9.5 Testing shall be performed as specified in 6-6.2
through 6-6.7. Thermal shrinkage shall not be measured.

6-6.10 Specific Requirements for Testing Other Garment,
Clothing, Trim, and Label Materials.

6-6.10.1 Samples for conditioning shall include material
sewn onto a 1-m (1-yd) square of ballast material no closer
than 50 mm (2 in.) apart in parallel strips. The ballast mate-
rial 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.

6-6.10.2 Specimen length shall be 150 mm (6 in.) other than
for textiles utilized in the clothing item in lengths less than
150 mm (6 in.) where length shall be the same as utilized in
the clothing item. Specimen width shall be 150 mm (6 in.),
other than for textiles utilized in the clothing item in widths
less than 150 mm (6 in.), where widths shall be the same as uti-
lized in the clothing item.

6-6.10.3 Specimens shall be tested both before and after
being subjected to the procedure specified in 6-1.2.

6-6.10.4 Testing shall be performed as specified in 6-6.2
through 6-6.7. Thermal shrinkage shall not be measured.

6-6.11 Specific Requirements for Testing Hardware.

6-6.11.1 A minimum of three complete hardware items shall
be tested.

6-6.11.2 Observations of hardware condition following heat
exposure shall be limited to ignition.

6-6.11.3 Hardware shall be evaluated for functionality within
10 minutes following removal from the oven.

6-6.11.4 Testing shall be performed as specified in 6-6.2
through 6-6.7. Thermal shrinkage shall not be measured.

6-6.12 Specific Requirements for Testing Helmets.

6-6.12.1 Samples for conditioning shall include complete
helmets.

6-6.12.2 Specimens shall be selected as specified in 2-3.4.1.

6-6.12.3 Helmets with ear covers deployed and with the
faceshield/goggle component in the stowed position shall be
seated on the nonconductive test headform specified in Fig-
ure 6-6.12.3 and shall be positioned according to the helmet’s
positioning index. The headform with helmet attached shall
be placed in the center of the test oven with the centerline of
the front of the helmet facing the airflow.
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FIGURE 6-6.12.3 Nonconductive test headform.
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6-6.12.4 The minimum interior dimensions of the test oven
shall be 610 mm × 610 mm × 610 mm (24 in. × 24 in. × 24 in.).

6-6.12.5 The test thermocouple shall be positioned so that it
is level with the horizontal centerline of a mounted test hel-
met. The thermocouple shall be equidistant between the ver-
tical centerline of a mounted test helmet placed in the middle
of the oven and the oven wall where the airflow enters the test
chamber.

6-6.12.6 Following removal from the oven, the helmet shall be
allowed to cool at room temperature for not less than 2 min-
utes. The shell distortion shall then be measured at the front,
back, and sides at eight points radially separated by 45 degrees
relative to their original position. The helmet shall be exam-
ined to ascertain any effects of the heat exposure.

6-6.12.7 Testing shall be performed as specified in 6-6.2
through 6-6.7. Thermal shrinkage shall not be measured.

6-6.13 Specific Requirements for Testing Gloves.

6-6.13.1 Samples for conditioning shall be whole gloves.

6-6.13.2 Conditioning shall be performed as specified in 6-1.2.

6-6.13.3 Specimens shall include complete gloves with labels.

6-6.13.4 The minimum interior dimensions of the test oven
shall be 610 mm × 610 mm × 610 mm (24 in. × 24 in. × 24 in.).

6-6.13.5 The glove body shall be filled with dry vermiculite,
taking care to tightly pack the vermiculite into the fingers of
the glove and glove body. 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. Not more than
six glove specimens and not less than three glove specimens
shall be placed in the test oven at one time.

6-6.13.6 The glove specimen dimensions also shall be mea-
sured to determine pass/fail. 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. The width measure-
ment of the glove specimen shall be the width measurement on
the palm side 25 mm (1 in.) below the base of the fingers.

6-6.13.7 The percent change in the width and length dimen-
sions of each specimen shall be calculated. Results shall be
reported as the average of all three specimens in each dimension.

6-6.13.8 Specimens shall be donned and flexed as specified in
6-1.10 before and after the heat exposure.

6-6.13.9 Testing shall be performed as specified in 6-6.2
through 6-6.7.

6-6.14 Specific Requirements for Testing Footwear.

6-6.14.1 Samples for conditioning shall be whole boots.

6-6.14.2 Footwear specimens for testing shall be size 9.

6-6.14.3 Footwear specimens shall include sole, heel, and
upper. Footwear specimens shall be filled with dry vermiculite.
Any closures shall be fastened.

6-6.14.4 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
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middle of the oven and the oven wall where the airflow enters
the test chamber.

6-6.14.5 The minimum interior dimensions of the test oven
shall be 610 mm × 610 mm × 610 mm (24 in. × 24 in. × 24 in.).

6-6.14.6 Footwear specimens shall be placed in the center of
the test oven with the centerline of the front of the specimen
facing the airflow.

6-6.14.7 Testing shall be performed as specified in 6-6.2
through 6-6.7. Thermal shrinkage shall not be measured.

6-6.14.8 A minimum of three footwear items shall be tested.

6-6.14.9 Following removal from the oven, the specimen
shall be allowed to cool at room temperature for not less than
5 minutes, +15/−0 seconds. The test specimen shall be exam-
ined inside and outside for evidence of melting, separation,
or ignition, within 10 minutes, +15/−0 seconds, after removal
from the oven.

6-6.14.10 Each test specimen shall then be reconditioned as
specified in 6-1.3, and then reexamined inside and outside for
evidence of melting, separation, or ignition.

6-6.14.11 Footwear functionality shall be determined by flex-
ing the specimen for 100,000 cycles performed in accordance
with Appendix B of FIA 1209, Whole Shoe Flex, and then exam-
ined for evidence of sole separation, seam separation, or com-
ponent breakage.

6-6.14.12 After flexing, the footwear specimen shall be
placed in a container that allows its immersion in tap water,
treated with a dye and surfactant that achieves a surface ten-
sion of 34 dynes/cm, ±5 dynes/cm, to a height of not less than
25 mm (1 in.) from the lowest point of the throat. The paper
toweling required in FIA 1209 shall be placed inside the foot-
wear specimen such that the paper toweling intimately con-
tacts all areas inside the footwear specimen to a height not
less than 25 mm (1 in.) from the lowest point of the throat.

6-6.14.13 After 2 hours, ±10 minutes, the paper toweling shall
be removed and examined for evidence of liquid leakage.

6-6.14.14 The appearance of any liquid on the removed paper
toweling shall be reported as a failure for the tested specimen.
One or more footwear specimens failing this test shall consti-
tute failing performance.

6-6.15 Specific Requirements for Testing Lettering, 
Including Transfer Film.

6-6.15.1 Lettering, including transfer film, shall be applied to
outer shell material, meeting the requirements of this stan-
dard, for testing as specified in 6-6.15.4.

6-6.15.2 Lettering specimens for heat resistance testing shall
be at least a 150-mm (6-in.) square. Samples shall be selected
where lettering is most dense.

6-6.15.3 Samples for conditioning shall be outer shell mate-
rial of 1-m (1-yd) square with letters applied.

6-6.15.4 Testing shall be performed as described in 6-6.2
through 6-6.7. Thermal shrinkage shall not be measured.

6-6.16 Specific Requirements for Testing Hoods.

6-6.16.1 Samples for conditioning shall include complete
hoods, with labels.
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6-6.16.2 Hoods shall be tested both before and after the con-
ditioning specified in 6-1.2.

6-6.16.3 Testing shall be performed as specified in 6-6.4
through 6-6.6 unless modified herein.

6-6.16.4 Hoods shall be donned on an nonconductive test
headform specified in Figure 6-6.12.3. The dimensions of the
face opening shall be measured as specified in 6-47.4.2. Mea-
surements shall also be made at the back and both sides of the
hood from the top of the hood to the basic plane. The location
of the basic plan on the hood shall be marked at each location.

6-6.16.5 The headform with hood attached shall be placed in
the center of the test oven with the centerline of the front of
the hood facing the airflow.

6-6.16.6 The minimum interior dimensions of the test oven
shall be 610 mm × 610 mm × 610 mm (24 in. × 24 in. × 24 in.).

6-6.16.7 The test thermocouple shall be positioned so that it
is level with the horizontal centerline of a mount test hood.
The thermocouple shall be equidistant between the vertical
centerline of a mounted test hood placed in the middle of the
oven wall where the airflow enters the test chamber.

6-6.16.8 Following removal from the oven, the hood shall be
examined for evidence of ignition, melting, dripping, or sepa-
ration. The hood shall also be allowed to cool at room temper-
ature for not less than 2 minutes. The hood opening shall be
measured as specified in 6-47.4.6. The distance from the top
of the hood to the three marks along the basic plane shall also
be measured.

6-6.16.9 The percentage change in the hood opening dimen-
sions and the distances between the top of the hood and the
marks along the basic plane shall be calculated and reported
for each specimen. The average percentage change shall be
calculated for each individual dimension and used to deter-
mine pass or fail performance.

6-6.16.10 Failure in any one dimension constitutes failure of
the entire sample.

6-7 Conductive Heat Resistance Test One.  

6-7.1 Application.

6-7.1.1 This test method shall apply to protective gloves and
footwear upper material.

6-7.1.2 Modifications for this test method for testing gloves
shall be as specified in 6-7.7.

6-7.1.3 Modifications for this test method for testing footwear
shall be as specified in 6-7.8.

6-7.2 Specimens.

6-7.2.1 Samples for conditioning shall be whole gloves and
boots.

6-7.2.2 A total of three specimens of gloves and three speci-
mens of footwear shall be tested.

6-7.3 Sample Preparation. Specimens shall be conditioned as
specified in 6-1.3.

6-7.4 Procedure. 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 Con-
tact, with the following modifications.
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(a) Specimens shall be tested using an exposure tempera-
ture of 280°C (536°F). The pressure applied during the test
shall be 3.45 kPa, ±0.35 kPa (0.5 psi, ±0.05 psi).

(b) The time in seconds to pain and to second-degree
burn and blister, as predicted by the Stoll Human Tissue Burn
Tolerance Criteria, shall be recorded.

(c) The time to thermal end point shall be determined
graphically from the recorder chart of the sensor response
and the criterion overlay prepared in 10.5 of ASTM F 1060,
Standard Test Method for Thermal Protective Performance of Materi-
als for Protective Clothing for Hot Surface Contact. 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. The horizontal (time) axis
shall be placed in line with the initial trace of the pen. The
overlay shall be kept square with the recorder chart. 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 tol-
erance curve cross.

6-7.5 Report. The time to pain and time to second-degree
burn for each specimen shall be reported. The average time to
pain and time to second-degree burn shall be calculated and
reported. If the time to pain or time to second-degree burn is
greater than 30 seconds, the time to pain or time to second-
degree burn shall be reported as “>30 seconds” for time to
pain and “>30 seconds” for time to second-degree burn.

6-7.6 Interpretation.

6-7.6.1 Pass/fail determinations shall be based on the aver-
age time to pain and time to second-degree burn of all speci-
mens tested.

6-7.6.2 If an individual result from any test set varies more
than ±8 percent from the average result, the results from the
test set shall be discarded and another set of specimens shall
be tested.

6-7.7 Specific Requirements for Testing Gloves.

6-7.7.1 Specimens shall be representative of glove body com-
posite construction at the palm of the hand and at the palm
side of the fingers.

6-7.7.2 Specimens shall be stitched around the perimeter
using the same thread used in glove construction.

6-7.7.3 Specimens shall be tested after being subjected to the
procedure specified in 6-1.3 both before and after laundering
as specified in 6-1.2.

6-7.7.4 Specimens shall also be tested after being subjected to
wet conditioning as specified in 6-1.8 both before and after
laundering as specified in 6-1.2.

6-7.7.5 Testing shall be performed as specified in 6-7.2
through 6-7.6.

6-7.8 Specific Requirements for Testing Footwear Upper
Materials.

6-7.8.1 Footwear specimens shall include the thinnest por-
tions of the footwear upper.

6-7.8.2 Testing shall be performed as specified in 6-7.2
through 6-7.6.
6-8 Conductive Heat Resistance Test Two.  

6-8.1 Application. This test method shall apply to the protec-
tive footwear sole.

6-8.2 Specimens. A minimum of three complete footwear
items shall be tested.

6-8.3 Sample Preparation.

6-8.3.1 Samples for conditioning shall be whole footwear.

6-8.3.2 Specimens shall be preconditioned as specified in 6-1.3.

6-8.4 Apparatus. The apparatus shall consist of an iron plate
measuring 25 mm × 150 mm × 460 mm (1 in. × 6 in. × 18 in.)
and an oven capable of heating the plate to a temperature of
500°C (932°F), a Type J or Type K thermocouple, and a meter
to read the thermocouple temperature.

6-8.5 Procedure.

6-8.5.1 The thermocouple shall be affixed to the insole sur-
face of the specimen next to the foot, directly above the ball of
the foot. The thermocouple shall be taped to the surface with
electrical tape to hold it onto the insole surface.

6-8.5.2 The plate shall be heated to a temperature of 500°C,
±10°C (932°F, ±18°F) and shall maintain this temperature
throughout the test period.

6-8.5.3 The specimen shall be filled with 4.55 kg (10 lb) of
5 mm (3/8 in.) steel balls. The weight of the steel balls shall
be evenly distributed inside the boot. The specimen shall be
placed on the plate in the upright position for 30 seconds.

6-8.5.4 The thermocouple temperature shall be recorded at
30.0 seconds, +2/−0 seconds, after the specimen is placed on
the heated metal plate.

6-8.6 Report. The temperature at 30 seconds of exposure
shall be reported for each specimen. The average temperature
at 30 seconds of exposure for all specimens shall also be calcu-
lated and reported.

6-8.7 Interpretation. The average temperature at 30 seconds
of exposure for all specimens shall be used to determine pass
or fail performance.

6-9 Radiant Heat Resistance Test.  

6-9.1 Application. This test method shall apply to protective
footwear.

6-9.2 Specimens. A minimum of three complete footwear
items shall be tested.

6-9.3 Sample Preparation.

6-9.3.1 Samples for conditioning shall be complete footwear.

6-9.3.2 Specimens shall be tested after being subjected to the
conditioning procedure specified in 6-1.3.

6-9.3.3 Specimens shall also be tested separately following
conditioning as specified in 6-1.9.

6-9.4 Apparatus. The apparatus shall consist of the following:

(1) A radiometer with a spectral response flat to within ±3 per-
cent of not less than 1.10 mm to 10.0 mm (0.04 in. to 0.4 in.)
with an accuracy of ±5 percent

(2) A radiant panel with an effective radiating surface of not
less than 150 mm × 150 mm (6 in. × 6 in.) and an emit-
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tance approximating that of a blackbody of 1000°K,
±200°K (1340°F, ±360°F)

(3) A thermocouple with meter
(4) A test chamber that prevents interference from air move-

ment

6-9.5 Procedure.

6-9.5.1 Tests shall be done on the toe, vamp, quarter, gusset if
present, and shaft. If different types or thickness of materials
are utilized for other areas of the upper, these areas shall also
be tested.

6-9.5.2 The radiant panel shall be placed in front of the radiom-
eter, parallel to the plane tangent to the radiometer. The radiant
panel shall be adjusted to obtain a stable, uniform irradiance of
1.0 W/cm2, +0.01/−0 W/cm2, over a minimum 75-mm (3-in.)
diameter circle located on the above plane and centered at the
center of the test area. Calibration shall be achieved when the
irradiance changes by less than 10 percent during a 3-minute
period.

6-9.5.3 The thermocouple shall be affixed to the inside sur-
face of the lining next to the foot in the center of the test area.
The radiometer shall be replaced with the protective footwear
with the test area oriented parallel to the plane tangent to the
heat source at the same distance from the heat source. The
area shall be exposed for 1 minute, +5/−0 seconds.

6-9.5.4 The thermocouple temperature shall be recorded at
1 minute, +5/−0 seconds, of exposure.

6-9.6 Report. The temperature at 1 minute of exposure shall
be reported for each specimen. The average temperature at
1 minute of exposure for all specimens shall also be calcu-
lated and reported.

6-9.7 Interpretation. The average temperature at 1 minute of
exposure for all specimens tested shall be used to determine
pass or fail performance.

6-10* Thermal Protective Performance (TPP) Test.  

6-10.1 Application.

6-10.1.1* This test method shall apply to multilayer protective
garment composites, hoods, wristlets, and gloves, including
single layer knit hoods that are worn in contact with the skin.

6-10.1.2 Modifications to this test method for testing garment
composites shall be as specified in 6-10.8.

6-10.1.3 Modifications to this test method for testing hoods
shall be as specified in 6-10.9.

6-10.1.4 Modifications to this test method for testing wristlets
shall be as specified in 6-10.10.

6-10.1.5 Modifications to this test method for testing gloves
shall be as specified in 6-10.11.

6-10.2 Specimens. Thermal protective performance testing
shall be conducted on three specimens. Specimens shall mea-
sure 150 mm × 150 mm, ±6 mm (6 in. × 6 in., ±1/4 in.), and
shall consist of all layers representative of the clothing item to
be tested.

6-10.3 Sample Preparation. Specimens shall be tested both
before and after preconditioning as specified in 6-1.2 and
then conditioning as specified in 6-1.3.
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6-10.4 Apparatus.

6-10.4.1 The test apparatus shall consist of a specimen holder
assembly, specimen holder assembly support, thermal flux
source, protective shutter, sensor assembly, and recorder. The
apparatus shall also have a gas supply, gas rotameter, burners,
and sensor.

6-10.4.1.1 The specimen holder assembly shall consist of
upper and lower mounting plates. Specimen holder mounting
plates shall be 152 mm × 152 mm, ±2 mm, × 6 mm, ±1 mm
(6 in. × 6 in., ±1/16 in., × 1/4 in., ±5/16 in.). The lower specimen
mounting plate shall have a centered 102 mm × 102 mm,
±2 mm (4 in. × 4 in., ±1/16 in.) hole. The upper specimen
mounting plate shall have a centered 133.4 mm × 133.4 mm,
±1.6 mm (51/4 in. × 51/4 in., ±1/16 in.) hole. The lower speci-
men mounting plate shall have a 25 mm, ±2 mm high, × 3 mm,
±1 mm (1 in, ±1/16 in. high, × 0.13 in., ±0.0315 in.) thick steel
post welded to each corner 6.4 mm, ±1.6 mm (1/4 in., ±1/16 in.)
from each side and perpendicular to the plane of the plate, or
some other method for aligning the specimen shall be pro-
vided. The upper sample mounting plate shall have a corre-
sponding hole in each corner so that the upper specimen
mounting plate fits over the lower specimen mounting plate.
Specifications for the specimen holder assembly shall be as
shown in Figure 6-10.4.1.1.

FIGURE 6-10.4.1.1 Lower specimen mounting plate.

6-10.4.1.2 The specimen holder assembly support shall con-
sist of a steel frame that rigidly holds and positions in a repro-
ducible manner the specimen holder assembly and specimen
relative to the thermal flux.

6-10.4.1.3 The thermal flux source shall consist of a convec-
tive thermal flux source and a radiant thermal flux source.
The convective thermal flux source shall consist of two Meker
or Fisher burners that are affixed beneath the specimen
holder assembly opening, and are subtended at a nominal 45-
degree angle from the vertical so that the flames converge at
a point immediately beneath the specimen. The radiant ther-
mal flux source shall consist of nine quartz T-150 infrared
tubes affixed beneath and centered between the burners as
shown in Figure 6-10.4.1.3.
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FIGURE 6-10.4.1.3 Specifications for TPP tester thermal 
flux source.

6-10.4.1.4 A protective shutter shall be placed between the
thermal flux source and the specimen. The protective shutter
shall be capable of completely dissipating thermal load from
the thermal flux source of the time periods before and after
specimen exposure.

6-10.4.1.5 The sensor assembly shall be fitted into the opening
in the top plate of the specimen holder and be in contact with
the surface of the thermal barrier normally facing the wearer
as detailed in Figure 6-10.4.1.10. The sensor assembly shall con-
sist of 133.4 mm × 133.4 mm × 13 mm (51/4 in. × 51/4 in. × 1/2
in.) heat-resistant block that fits without binding into the hole
of the upper specimen mounting plate and shall be uniformly
weighted such that the complete sensor assembly, including
copper calorimeter, weighs 1000 g, ±10 g (2.2 lb, ±0.022 lb).

6-10.4.1.6 The recorder shall be any strip chart recorder with
full-scale deflection of at least 150°C (300°F) or 10 mV and suf-
ficient sensitivity and scale divisions to read exposure time to
±0.1 second. Alternatively, an equivalent automated data
acquisition system meeting or exceeding the sensitivity and
accuracy requirements of the strip chart recorder shall be per-
mitted to be used instead of a strip chart recorder.

6-10.4.1.7 The gas supply shall be propane, methane, or nat-
ural gas with appropriate reducer and valving arrangements to
control the gas supply pressure at 8 psig, ±0.1 psig, and capa-
ble of providing flow equivalent to 2 L/min (0.07 ft3/min) air
at standard conditions.

6-10.4.1.8 The gas rotameter shall be any gas rotameter with
range to give flow equivalent to 2 L (0.07 ft3/min) air at stan-
dard conditions.

6-10.4.1.9 The burners shall be Meker or Fisher burners with
38 mm, ±2 mm (1/2 in., ±0.1 in.) diameter top and with orifice
size of 1 mm (0.05 in.).

6-10.4.1.10 The sensor shall be a copper calorimeter
mounted in an insulating block. The calorimeter shall con-
form to the specifications provided in Figure 6-10.4.1.10. The
sensor shall be coated with a flat black paint.

6-10.4.2 A radiometer shall be used in the calibration of the
test apparatus.

6-10.4.2.1 The radiometer shall be a Gardon-type radiation
transducer with a diameter of 25 mm (1 in.). The heat flux
operating range shall be from 0 kW/m2 to 60 kW/m2 (0 cal/
cm2/s to 1.4 cal/cm2/s or 0 Btu/ft2/s to 5 Btu/ft2/s).
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FIGURE 6-10.4.1.10 Sensor assembly.

6-10.4.2.2 The radiometer shall be water cooled and the cool-
ing water temperature shall be above the ambient dew point
temperature.

6-10.5 Procedure.

6-10.5.1 General Procedures.

6-10.5.1.1 All testing and calibration shall be performed in a
hood or ventilated area to carry away combustion products,
smoke, or fumes. If air currents disturb the flame, the apparatus
shall be shielded. Procedures for testing and calibration shall be
performed using the same hood and ventilation conditions.

6-10.5.1.2 Care shall be exercised in handling the burner with
open flame. Adequate separation shall be maintained
between flame and combustible materials. Because the speci-
men holder and sensor assembly become heated during pro-
longed testing, protective gloves shall be used when handling
these hot objects. Because some test specimens become haz-
ardous when exposed to direct flame, care shall be used when
the specimen ignites or releases combustible gases. If speci-
mens ignite, the gas supply at the cylinder shall be shut off and
the flame shall be allowed to burn the gas.

6-10.5.2 Calibration Procedure.

6-10.5.2.1 Specimens shall be exposed to a thermal flux of
83 kW/m2, ±4 kW/m2 (2.0 cal/cm2/s, ±0.1 cal/cm2/s) as
measured with the copper calorimeter. The copper calo-
rimeter shall be the only heat sensor used in setting the
total 83 kW/m2 (2 cal/cm2/s) exposure condition. The
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total heat flux shall be calculated directly and only from the
voltage output of the thermocouples, using the measured
temperature rise of the testing copper calorimeter, the area
and mass of the calorimeter, and the heat capacity of cop-
per to calibrate the heat flux. Other heat-sensing devices
shall not be used to reference or adjust the total heat flux
read by the copper calorimeter.

6-10.5.2.2 The total heat flux and the 50/50 percent, ±5 per-
cent radiant/convective balance of the energy sources shall
be set in accordance with the procedures in 6-10.5.2.3
through 6-10.5.2.6. The level of the radiant heat flux shall be
determined using a radiometer and the level of the total heat
flux shall be determined by using a calibration copper calo-
rimeter designated and used only to set the total exposure
level.

6-10.5.2.3 Once an initial setting of 12 kW/m2, ±1.2 kW/m2

(0.3 cal/cm2/s, ±0.03 cal/cm2/s) has been made to the array
of new quartz lamps, the operating voltage shall be recorded
and permanently retained for test purposes. During all future
calibration procedures, the voltage setting of the quartz lamps
shall be compared to the current voltage setting of the new
quartz lamps, and if the voltage increase is 5 V or greater from
the initial setting, the lamps shall be replaced.

6-10.5.2.4* The two Meker or Fisher burners shall be initially
adjusted so that the flames converge upon each other just
below the center of the radiometer. The color of the flame
shall primarily be blue.

6-10.5.2.5 The radiant thermal flux source of nine quartz
infrared tubes alone shall be set to an incoming radiant heat
flux of 12 kW/m2, ±4 kW/m2 (0.3 cal/cm2/s, ±0.1 cal/cm2/s)
using a commercial radiometer meeting the specifications of
6-10.4.2. The radiometer window shall be positioned at the
geometric center of the sample holder and at the same plane
as a test specimen. The radiometer shall be mounted in a
holder of the same overall size, shape, and material as the one
used for the copper calorimeter to ensure similar heat and
flame patterns across the faces of the radiometer and calorim-
eters. The radiant quartz tubes shall be turned to the on posi-
tion for a minimum of 2 minutes prior to measuring the
radiant heat flux.

6-10.5.2.6 The total heat flux shall be set at 83 kW/m2, ±4 kW/m2

(2.0 cal/cm2/s, ±0.1 cal/cm2/s) using the calibration copper cal-
orimeter, defined in 6-10.4.1.10, by adjusting only the gas supply
to the Meker or Fisher burners. Without a mounted specimen, the
calibration copper calorimeter shall be placed on top of the spec-
imen holder with the blackened copper calorimeter facing down,
and then exposed directly to the flame of the burner. The
response of the calorimeter shall be recorded for at least 10 sec-
onds. The lowest temperature point on the curve where the
response is linear shall be chosen, and the increase in sensor tem-
perature for 10 seconds of heating shall also be determined. The
initial reading from the 10-second reading shall be subtracted to
obtain the increase. The response shall be 148°C, ±4°C (267°F,
±7°F) equivalent to 7.86 mV, ±0.20 mV for an iron–constantan
thermocouple for an exposure heat flux of 83 kW/m2, ±2 kW/m2

(2.0 cal/cm2/s, ±0.05 cal/cm2/s).

6-10.5.3 Test Procedure.

6-10.5.3.1 After the total thermal heat flux has been set at
83 kW/m2, ±4 kW/m2 (2.0 cal/cm2/s, ±0.1 cal/cm2/s) using
the calibration procedure in 6-10.5.2.4 through 6-10.5.2.6,
the testing copper calorimeter shall be used to measure the
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total heat flux. Prior to testing, the testing copper calorime-
ter shall be used to measure the total heat flux by placing the
calorimeter face down, and then exposing it directly to the
total heat source. The response of the calorimeter shall be
recorded for at least 10 seconds. The lowest temperature
point on the curve where the response is linear shall be cho-
sen, and the increase in sensor temperature for 10 seconds
of heating shall be determined. The initial reading from the
10-second reading shall be subtracted to obtain the increase.
The response shall be 148°C, ±4°C (267°F, ±7°F) equivalent
to 7.86 mV, ±0.20 mV for an iron–constantan thermocouple
for an exposure heat flux of 83 kW/m2, ±2 kW/m2 (2.0 cal/
cm2/s, ±0.05 cal/cm2/s).

6-10.5.3.2 If the measurement from the testing copper calo-
rimeter is within +4/−0 kW/m2 (+0.1/−0 cal/cm2/s), then test-
ing shall be done. If the measurement from the testing copper
calorimeter does not agree within +4 kW/m2 (+0.1 cal/cm2/s)
of the measurement of the calibration calorimeter, the testing
copper calorimeter shall be repaired, reconditioned, or
replaced to achieve agreement.

6-10.5.3.3 Specimens shall be mounted by placing the surface
of the material to be used as the outside of the garment face
down on the mounting plate. The subsequent layers shall be
placed on top in the order used in the garment, with the sur-
face to be worn toward the skin facing up. With the protective
shutter engaged, the specimens shall be placed on the speci-
men holder.

6-10.5.3.4 The testing copper calorimeter shall be placed
directly on the specimen in contact with the surface to be worn
toward the skin.

6-10.5.3.5 The protective shutter shall be retracted and chart
paper movement on the recorder shall be started using a chart
speed consistent with the preparation of the overlay described
in 6-10.5.4.1. The start time of the exposure shall be indicated.
The exposure shall be continued for 30 seconds. The protective
shutter shall be engaged (closed), the recorder shall be
stopped, the calorimeter shall be removed and cooled, and then
the specimen holder and exposed specimen shall be removed.

6-10.5.3.6 After each exposure, the calorimeter shall be
cooled to 33°C, ±1°C (91°F, ±2°F) before the next heat flux
determination. The sensor shall be cooled after exposure with
a jet of air or by contact with a cold surface.

6-10.5.3.7 The sensor face shall be wiped immediately after
each run, while hot, to remove any decomposition products
that condense and could be a source of error. If a deposit col-
lects and appears to be thicker than a thin layer of paint, or is
irregular, the sensor surface shall be reconditioned. The cooled
sensor shall be carefully cleaned with acetone or petroleum sol-
vent, making certain there is no ignition source nearby.

6-10.5.3.7.1* If copper is showing on the testing copper calo-
rimeter, the surface shall be completely repainted with a thin
layer of flat black spray paint. At least one calibration run shall
be performed comparing the testing copper calorimeter with
the calibration copper calorimeter.

6-10.5.3.7.2 If the testing calorimeter is in error by more than
+4/−0 kW/m2 (+0.1/−0 cal/cm2/s), all electrical connections
and points where thermocouples are secured to the testing
calorimeter shall be checked. Two more calibration runs shall
be conducted by comparing the testing copper calorimeter
with the calibration grade copper calorimeter. The average
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error shall be calculated. If the average error of the testing cal-
orimeter is more than +4 kW/m2 (+0.1 cal/cm2/s), then the
testing calorimeter shall be repaired and recalibrated or the
testing calorimeter shall be replaced.

6-10.5.4 Preparation of Human Tissue Burn Tolerance Over-
lay.

6-10.5.4.1 Tolerance Overlay. The thermal end point shall be
determined with a plot of energy versus the time to cause a sec-
ond-degree burn in human tissue as shown in Table 6-10.5.4.1.
The calorimeter equivalent from Table 6-10.5.4.1 that corre-
sponds to the recorder scale shall be plotted on recorder chart
paper. The columns ∆T°F, ∆T°C, and ∆mV (columns 6, 7, and
8) shall be plotted on the vertical axis and the corresponding
exposure time (column 1) shall be plotted on the horizontal
axis. Chart units based on the recorder full-scale deflection and
the chart speed for a graph directly comparable to the recorder
sensor trace shall be used. If pen deflection is from left to right
and paper movement is down, the plot shall be from right to
left with origin at lower right. If recorder trace differs, the
graph shall be adjusted accordingly. An exact transparent
duplicate shall be made for the overlay. The overlay shall be
compared with the original to ensure change in the overlay
size.

6-10.5.4.2 Computer Processing of the Data. The informa-
tion provided in Table 6-10.5.4.1 shall be permitted to be used
as the criteria of performance in the software of a computer
program. In this case, the sensor response shall be compared
with the thermal response, either pain sensation or second-
degree burn in human tissue to determine the thermal end
points. The product of the time to a second-degree burn in
human tissue and the exposure energy heat flux shall be the
TPP rating.

6-10.5.5 Determination of Test Results.

6-10.5.5.1 The time to the second-degree burn shall be graph-
ically determined from the recorder chart of the sensor
response and criterion overlay prepared in 6-10.5.4.1. The
overlay shall be positioned on the recorder chart, matching
the zero of the overlay with the exposure start time resulting
from heat transfer. The horizontal axis (time) shall be placed
in line with the initial trace of the pen, keeping the overlay
square with the recorder chart. The time to the second-degree
burn shall be read to the nearest 0.1 second from the overlay
chart at the point when the sensor response curve and the tis-
sue tolerance curve cross. If the sensor response curve and the
tissue tolerance curves do not cross, “>30” shall be recorded as
the test result.

6-10.5.5.1.1 If a computer software program is used, the sen-
sor response shall be compared with the data describing the
human tissue heat tolerance to determine like values. The
time from the start of the exposure to the time when these val-
ues are the same shall be taken at the exposure time.
Table 6-10.5.4.1 Human Tissue Tolerance to Second-Degree Burn

Exposure
Time(s)

Heat Flux Total Heat Calorimeter* Equivalent

cal/cm2/s kW/m2 cal/cm2/s kW/m2 ∆∆∆∆T°°°°F ∆∆∆∆T°°°°C ∆∆∆∆mV
1 1.2 50 1.20 50 16.0 8.9 0.46
2 0.73 31 1.46 61 19.5 10.8 0.57
3 0.55 23 1.65 69 22.0 12.2 0.63
4 0.45 19 1.80 75 24.0 13.3 0.69
5 0.38 16 1.90 80 25.3 14.1 0.72
6 0.34 14 2.04 85 27.2 15.1 0.78
7 0.30 13 2.10 88 28.0 15.5 0.80
8 0.274 11.5 2.19 92 29.2 16.2 0.83
9 0.252 10.6 2.27 95 30.2 16.8 0.86

10 0.233 9.8 2.33 98 31.1 17.3 0.89
11 0.219 9.2 2.41 101 32.1 17.8 0.92
12 0.205 8.6 2.46 103 32.8 18.2 0.94
13 0.194 8.1 2.52 106 33.6 18.7 0.97
14 0.184 7.7 2.58 108 34.3 19.1 0.99
15 0.177 7.4 2.66 111 35.4 19.7 1.02
16 0.168 7.0 2.69 113 35.8 19.8 1.03
17 0.160 6.7 2.72 114 36.3 20.2 1.04
18 0.154 6.4 2.77 116 37.0 20.6 1.06
19 0.148 6.2 2.81 118 37.5 20.8 1.08
20 0.143 6.0 2.86 120 38.1 21.2 1.10
25 0.122 5.1 3.05 128 40.7 22.6 1.17
30 0.107 4.5 3.21 134 42.8 23.8 1.23

Stoll, A. M. and M. A. Chianta, “Method and Rating System for Evaluation of Thermal Protection,” Aero-
space Medicine, vol. 40, 1968, pp. 1232–1238.
*Iron–constantan thermocouple.
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6-10.5.5.2 The TPP rating shall be calculated as the product
of exposure energy heat flux and time to burn as follows:

where:
F = exposure energy heat flux (cal/cm2/s)
T = time to burn(s)

6-10.6 Report. The individual test TPP rating of each speci-
men shall be reported. The average TPP rating shall be calcu-
lated and reported. If a TPP rating is greater than 60, then the
TPP rating shall be reported as “>60.”

6-10.7 Interpretation.

6-10.7.1 Pass/fail determinations shall be based on the aver-
age reported TPP rating of all specimens tested.

6-10.7.2 If an individual result from any test set varies more
than ±8 percent from the average result, the results from the
test set shall be discarded and another set of specimens shall
be tested.

6-10.8 Specific Requirements for Testing Garments.

6-10.8.1 Specimens shall consist of outer shell, moisture bar-
rier, and thermal barrier. Winter liners shall not be included in
the test composite. Collar lining fabric shall be permitted to be
included in the protective garment collar fabric composite spec-
imen. Specimens shall not include seams. Specimens shall not
be stitched to hold individual layers together during testing.

6-10.8.2 Samples for conditioning shall be at least a 1-m (1-yd)
square of each material.

6-10.8.3 Testing shall be performed as described in 6-10.2
through 6-10.7.

6-10.9 Specific Requirements for Testing Protective Hoods.

6-10.9.1 Specimens shall consist of materials from the portion
of the protective hood that covers the neck and facial area.
Specimens shall not include seams. Specimens shall not be
stitched to hold individual layers together during testing.

6-10.9.2 Samples for conditioning shall include hood mate-
rial that is a minimum of 178-mm (7-in.) square.

6-10.9.3 Testing shall be performed as described in 6-10.2
through 6-10.7.

6-10.10 Specific Requirements for Testing Protective Wristlets.

6-10.10.1 Specimens shall consist of materials from the por-
tion of the protective wristlet that covers the wrist area. Speci-
mens shall not include seams. Specimens shall not be stitched
to hold individual layers together during testing.

6-10.10.2 Samples for conditioning shall include wristlet
material that is a minimum of 180-mm (7-in.) square.

6-10.10.3 Testing shall be performed as described in 6-10.2
through 6-10.7.

6-10.11 Specific Requirements for Testing Protective Glove 
Body Composites and Gauntlets.

6-10.11.1 Specimens shall consist of the composites used in
the actual glove construction with the layers arranged in
proper order. Specimens shall not include seams where multi-
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ple layers are involved. Specimens shall not be stitched to hold
individual layers together during testing.

6-10.11.2 Samples for conditioning shall include glove mate-
rial that is a minimum of 180-mm (7-in.) square consisting of
the composite used in the actual glove construction with the
layers arranged in proper order and stitched using the same
thread used in the construction of the glove.

6-10.11.3 Testing shall be performed as described in 6-10.2
through 6-10.7.

6-11 Thread Melting Test.  

6-11.1 Application. This test shall apply to sewing thread used
in the construction of protective garments, hoods, wristlets,
gloves, helmets, and footwear.

6-11.2 Specimens. Three different specimens shall be used.

6-11.3 Sample Preparation. Specimens shall be conditioned
as specified in 6-1.3.

6-11.4 Procedure. Specimens shall be tested in accordance
with Method 1534, Melting of Synthetic Fiber of Federal Test
Method Standard 191A, Textile Test Methods, at a test tempera-
ture of 260°C (500°F).

6-11.5 Report. The condition of specimens shall be observed
at 260°C (500°F).

6-11.6 Interpretation. Any specimen exhibiting melting at
260°C (500°F) shall constitute failure of this test.

6-12 Tear Resistance Test.  

6-12.1 Application. This test shall apply to woven materials
used in protective garments, hoods, and wristlets.

6-12.2 Sample Preparation.

6-12.2.1 Samples for conditioning shall be at least 1-m (1-yd)
square of material.

6-12.2.2 Samples shall be tested both before and after being
conditioned as specified in 6-1.2.

6-12.3 Specimens.

6-12.3.1 A minimum of five specimens in each of the warp,
machine or coarse, direction and the filling, cross-machine or
wales, direction shall be tested.

6-12.3.2 Where the material is isotropic, then ten specimens
shall be tested.

6-12.4 Procedure. Specimens shall be tested in accordance
with ASTM D 5733, Standard Test Method for the Tearing Strength
of Nonwoven Fabrics by the Trapezoidal Procedure.

6-12.5 Report.

6-12.5.1 The tear resistance of an individual specimen shall be
the average of the five highest peak loads of resistance regis-
tered. The tear strength of each specimen shall be reported to
the nearest 0.5 N (0.1 lbf) of force.

6-12.5.2 An average tear strength shall be calculated for warp
and filling directions.

6-12.6 Interpretation.

6-12.6.1 Pass or fail performance shall be based on the aver-
age tear resistance in the warp and filling directions.
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6-12.6.2 Failure in any one direction constitutes failure for
the material.

6-12.7  Specific Requirements for Testing Protective Garments.

6-12.7.1 Where configured as individual barrier layers, speci-
mens of garment moisture barriers, thermal barriers, and win-
ter liners, where provided, shall be tested.

6-12.7.2 Where one or more of these barriers are configures
as a single barrier layer by bonding or laminating individual
barriers together so that the individual layers do not retain
their individuality and are not separable, they shall be tested
as a composite.

6-13 Burst Strength Test.  

6-13.1 Application. This test shall apply to knit materials used
in protective garments, hoods, and wristlets.

6-13.2 Specimens. A total of ten specimens shall be tested.

6-13.3 Sample Preparation.

6-13.3.1 Specimens shall be conditioned as specified in 6-1.3.

6-13.3.2 Samples for conditioning shall be 1-m (1-yd) square
of material.

6-13.4 Procedure. Specimens shall be tested as specified in
ASTM D 3787, Standard Test Method for Hydraulic Bursting
Strength of Knitted Goods and Nonwoven Fabrics—Ball Burst Test-
ing Method.

6-13.5 Report. The burst strength of each specimen shall be
reported. The average burst strength of all specimens shall be
calculated and reported.

6-13.6 Interpretation. The average burst strength shall be
used to determine pass or fail performance.

6-14 Seam-Breaking Strength Test.  

6-14.1 Application.

6-14.1.1 This test shall apply to seams used in protective gar-
ments and hoods.

6-14.1.2 Modifications to this test method for testing garment
wristlets and glove wristlets shall be as specified in 6-14.7.

6-14.2 Specimens.

6-14.2.1 A minimum of five seam specimens representative of
the garment shall be tested for each seam type.

6-14.2.2 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. Where specimens are cut from
finished garments, such specimens shall be preconditioned
after being cut from the finished garment.

6-14.2.2.1 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 Fail-
ure in Sewn Seams of Woven Fabrics, and shall use the same thread,
seam type, and stitch type as used in the finished garment.

6-14.2.2.2 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.

6-14.2.2.3 Specimens of garment seam assemblies con-
structed from other than woven or knit textiles shall be tested
as specified in 6-14.2.2.1.

6-14.2.2.4 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 fin-
ished garment.

6-14.3 Sample Preparation.

6-14.3.1 Samples for conditioning shall be 1-m (1-yd) square
of material.

6-14.3.2 Specimens shall be tested after being subjected to the
procedure specified in 6-1.2.

6-14.4 Procedure.

6-14.4.1 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).

6-14.4.2 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.

6-14.4.3 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 304.8 mm/min
(12 in./min).

6-14.5 Report.

6-14.5.1 The seam-breaking strength for each seam specimen
shall be reported. The average seam-breaking strength for
each seam type shall also be reported.

6-14.5.2 The type of seams tested shall be reported as to
whether the specimens were cut from the finished garment or
prepared from fabric samples.

6-14.6 Interpretation. The average seam-breaking strength
for each seam type shall be used to determine pass or fail
performance.

6-14.7 Specific Requirements for Testing Protective Garment 
Wristlets and Glove Wristlets.

6-14.7.1 Specimens shall consist of seams taken from the wrist-
let/garment sleeve or wristlet/glove body junction. Specimen
sizes shall be 100 mm × 200 mm (4 in. × 8 in.), with the seam
horizontally in the middle of the 100-mm (4-in.) dimension.

6-14.7.2 Evaluation for sewn seam strength in accordance
with Section 11.1 of ASTM D 1683, Standard Test Method for Fail-
ure in Sewn Seams of Woven Fabrics, shall be used to determine
pass or fail performance.

6-15 Top Impact Resistance Test (Force).  

6-15.1 Application. This test shall apply to complete helmets.

6-15.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.
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6-15.3 Sample Preparation.

6-15.3.1 Samples for conditioning shall be complete helmets.

6-15.3.2 Specimens shall be conditioned for each environmen-
tal condition specified in 6-1.3, 6-1.4, 6-1.5, 6-1.6, and 6-1.7
prior to each impact.

6-15.4 Apparatus.

6-15.4.1 An aluminum ISEA size 7 headform shall be used.
The headform shall have a mass of 3.6 kg, ±0.5 kg (8 lb, ±1 lb)
and shall be of the nominal dimensions of the headform in
Table 6-15.4.1 and Figures 6-15.4.1(a) through (c).

6-15.4.2 A steel drop mass of 3.58 kg, ±0.05 kg (7.90 lb, ±0.10 lb)
shall be used. The striking face of the drop mass shall be a spher-
ical segment with a radius of 50 mm, ±8 mm (17/8 in., ± 5/16 in.)
and a chord length of at least 75 mm (3 in.).

6-15.4.3 An electronic force measurement system with the fol-
lowing minimum specifications shall be used:

(1) Range — 4450 N (1000 lbf)
(2) Peak force measurement accuracy — ±2.5 percent
(3) Resolution — 22 N (5 lbf)
(4) Load cell rigidity — 4.4 × 109 N/m (2.5 × 107 lbf/in.)
(5) Minimum mechanical resonant frequency of the head-

form/load cell system — 5000 Hz
(6) Load cell diameter — 75 mm (3 in.)

6-15.4.4 The system frequency response shall comply with
SAE J211, Instrumentation for Impact Test, Channel Frequency
Class 1000, specifications. The minimum mechanical resonant
frequency shall be calculated from the following formula:

where:
kg = load cell rigidity [N/m (lbf/ft)]

m = mass of the structure on top of the load cell
[kg (slugs)]

6-15.4.5 All surfaces in contact with the load cell shall have a
surface finish of at least 0.8 × 10−6 m (32 × 10−6 in.) rms. In
addition, those surfaces in contact with the load cell shall be
flat to within 12.7 × 10−6 m (500 × 10−6 in.).

6-15.4.6 The load cell shall have a backup mass of at least
540 kg (1200 lb). The load cell assembly shall be rigidly
mounted between the headform structure and a steel plate at
least 305-mm (1-ft) square and 25 mm (1 in.) thick. The
backup mass shall be concrete or a rigid material of equal or
greater density at least 610 mm2 (2 ft2).

6-15.4.7 The surface of the steel plate, in the area of the load cell
assembly mounting, shall be flat within ±0.15 mm (±0.005 in.)
and within 1 degree of level. The steel plate shall be rigidly
attached to, and in intimate contact with, the backup mass.

6-15.4.8 The vertical centerline of the drop mass, the headform,
and the load cell shall all be colinear within 3 mm (1/8 in.). The
sensitive axis of the load cell shall be aligned within 1 degree of
vertical. The guide or guides shall be vertical, and in the case of
a double guide system, parallel to within 6.4 mm per 3 m (1/4 in.
per 10 ft) of length.

f kg m⁄( )
2π

-----------------------=
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6-15.4.9* The instrumentation calibration shall be verified at
least before and after each test series or at the beginning and end
of each day of testing, whichever is the shorter length of time.

6-15.4.10 The test system shall be analyzed dynamically to
ensure that any mechanical resonance associated with trans-
ducer mountings do not distort the output data.

6-15.4.11 Prior to testing, the instrumentation shall be
allowed to warm up until stability is achieved.

6-15.4.12 Throughout calibration, verification, and testing,
the ambient temperature shall be 20°C to 28°C (68°F to 82°F),
and the relative humidity shall be 30 percent to 70 percent.

6-15.5 Procedure.

6-15.5.1 Where faceshield/goggle component(s) are pro-
vided, the device shall be removed from the helmet for this
test. Specimen helmets shall be adjusted to a size sufficient to
properly fit on the headform. Specimens shall be positioned
on the headform with the horizontal center plane parallel
within 5 degrees of the reference plane. The front-to-back cen-
terline of the shell shall be within 13 mm (1/2 in.) of the mid-
sagittal plane of the headform. Specimens shall be subjected
to the environmental conditions specified in 6-1.3, 6-1.4, 6-1.5,
6-1.6, and 6-1.7 prior to each impact and within the specified
time after being removed from conditioning.

6-15.5.2 The impactor shall be dropped from a height that
yields an impact velocity within 2 percent of 5.47 m/sec
(17.9 ft/sec). A means of verifying the impact velocity to
within 2 percent for each impact shall be incorporated.

6-15.5.3 The verification tests shall demonstrate an accuracy
of 2.5 percent or better in the measured force.

6-15.6 Report.

6-15.6.1 The results of each system verification shall be made
part of the test results for specimens being tested.

6-15.6.2 The peak force and impact velocity shall be recorded
for each test.

6-15.7 Interpretation. Pass or fail performance shall be deter-
mined for each specimen. One or more helmet specimens fail-
ing this test shall constitute failing performance.

6-16 Impact Resistance Test (Acceleration).  

6-16.1 Application. This test shall be applied to complete
helmets.

6-16.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.

6-16.3 Sample Preparation.

6-16.3.1 Specimens shall be conditioned for each environ-
mental condition specified in 6-1.3, 6-1.4, 6-1.6, and 6-1.7 prior
to each impact.

6-16.3.2 Samples for conditioning shall be complete helmets.

6-16.4 Apparatus.

6-16.4.1 An ISO size J headform conforming to the nominal
dimensions in Figure 6-16.4.1 shall be used. The ISO size J test
headform shall exhibit no resonant frequencies below 3000 Hz,
and it shall be made of any low-resonance alloy, such as magne-
sium K-1A.
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Table 6-15.4.1 Data for Contour Drawing of ISEA Headform (all dimensions in mm)

Horizontal
Plane

Distance 
from

Datum 
Plane

Vertical Sections

0°°°° 15°°°° 30°°°° 45°°°° 60°°°° 75°°°° 90°°°° 105°°°° 120°°°° 135°°°° 150°°°° 165°°°° 180°°°°
0-0 99 0 0 0 0 0 0 0 0 0 0 0 0 0
1-1 95 22.5 22.5 23 25.5 26.5 28 28.5 31 33 36 39 38.7 40
2-2 90 39.5 40 40 40.5 40.5 40.5 41.5 43.5 47.5 50 53 53 54.5
3-3 85 53.5 54 55.7 51.5 50.5 50 51.5 53.5 57 60.5 64 64.5 65.5
4-4 80 62.5 63 60.9 59 57 57 57.5 60.5 63.5 67.3 70.7 70.7 72.2
5-5 70 72.5 74 71.5 68.2 65.5 64.5 65.3 68 72 75.7 79.1 80 82
6-6 60 82 82 79.5 75 71.0 69.4 70.1 73 77.5 81.7 85.1 87.5 87.9
7-7 50 87.3 87 84.5 79 74 71.5 72 75.7 80.9 85.8 89.4 91 92.3
8-8 40 90.2 90.5 87.5 81.5 75.5 73.0 73.5 76.9 82.7 88.3 91.3 93.5 95
9-9 20 94.0 94 90.5 83.5 77.1 73.7 74.2 77.8 84.3 91 95.5 97.6 98.5

Datum Plane 10-10 0 96.5 96.5 93.0 84.6 77.5 73.5 74.2 79 85 92.5 96.5 98.8 99.9
11-11 20 96.5 96.5 93.0 84.6 77.5 73.5 72 70 78.5 84 90 91 95
12-12 40 96.5 96.5 93.0 84.6 77.5 73.5 70 63.5 70 75 81 82 84
13-13 60 96.5 96.5 93.0 84.6 77.5 73.5 68 58 57.5 63 69 69 72
14-14 80 96.5 96.5 93.0 84.6 77.5 73.5 66 54 48 53 59 60 63
15-15 100 96.5 96.5 93.0 84.6 77.5 73.5 64 52 48 49 54 56 59
16-16 115.9 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5
17-17 128.6 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5 96.5

Note: All dimensions ±5 mm.
For SI units, 1 in. = 25.4 mm.
FIGURE 6-15.4.1(a) ISEA size 7 headform, top.
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FIGURE 6-15.4.1(b) ISEA size 7 headform, side with modifi-
cation for steel terminal junction bolt.
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FIGURE 6-15.4.1(c) ISEA size 7 headform, front.

FIGURE 6-16.4.1 Location of reference plane (all dimen-
sions in mm).

6-16.4.2 There shall be a drop assembly consisting of the test
headform, the accelerometer, and the moving portion of the
headform guidance assembly. The drop assembly shall have a
total mass of 5.17 kg, ±0.18 kg (11.4 lb, ±0.4 lb).

6-16.4.3 The guidance assembly shall comprise not more than
20 percent of the total mass of the drop assembly.

6-16.4.4 The center of mass of the drop assembly shall lie
within a cone of 10 degrees included angle about the vertical,
with the apex at the point of impact.

6-16.4.5 A steel test anvil shall be used and shall have a
smooth, flat striking surface 125 mm, ±15 mm (5 in., ±1/16 in.)
in diameter. The anvil shall be mounted securely on a steel
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plate at least 305-mm (1-ft) square and 25 mm (1 in.) thick.
The steel plate shall be rigidly attached to and in intimate con-
tact with a backup mass of at least 540 kg (1200 lb). The
backup mass shall be of concrete or a rigid material of equal
or greater density at least 610 mm2 (2 ft2).

6-16.4.6 An electronic acceleration measurement system with
the following minimum specifications shall be used:

(1) Range — 500 Gn
(2) Peak acceleration measurement — ±2.5 percent accuracy
(3) Resonant frequency — 5000 Hz
(4) Accelerometer shock limit — 2000 Gn
(5) Resolution — 5 Gn

6-16.4.7 The system frequency response shall comply with
SAE J211, Instrumentation for Impact Test, Channel Frequency
Class 1000, specifications. The time duration of acceleration
levels shall be measured to within ±0.2 millisecond.

6-16.4.8 A reference anvil shall be substituted for the test anvil
to verify the calibration of the acceleration measurement sys-
tem. The reference anvil shall be constructed of any material
that will yield reproducible test results during a period of at
least four months.

6-16.4.9* For calibration, the center of the reference anvil
shall be aligned within 3 mm (1/8 in.) of the impact point on
the headform. The sensitive axis of the accelerometer shall be
aligned within 1 degree of vertical and shall be colinear within
3 mm (1/8 in.), with the center of the reference anvil and the
impact point on the headform. The guide or guides shall be
vertical and, in the case of a double guide system, parallel to
within 6 mm per 3 m (1/4 in. per 10 ft) of length.

6-16.4.10 The instrumentation calibration shall be verified
at least before and after each test series or at the beginning
and end of each day of testing, whichever is the shorter
length of time.

6-16.4.11 The test system shall be analyzed dynamically to
ensure that any mechanical resonance does not distort the
output data.

6-16.4.12 Prior to testing, the instrumentation shall be
allowed to warm up until stability is achieved.

6-16.4.13 Throughout calibration, verification, and testing,
the ambient temperature shall be 20°C to 28°C (68°F to 82°F),
and the relative humidity shall be 30 percent to 70 percent.

6-16.5 Procedure.

6-16.5.1 A conditioned specimen with faceshield/goggle
component(s) removed shall be positioned on the headform
with the horizontal center plane of the helmet parallel within
5 degrees of the reference plane of the headform and shall be
secured to the drop assembly by its retention system so as to
maintain this position during the test. No part of the helmet
shell shall be cut away to accommodate the test system, and no
part of the test system shall contact the helmet shell either as
mounted or during an impact test.

6-16.5.2 The drop assembly with a helmet attached shall be
dropped from a height that yields an impact velocity within
2 percent of 6.0 m/sec (19.7 ft/sec). A means of verifying the
impact velocity within 2 percent for each impact shall be
incorporated in the test system. The acceleration time dura-
tion values, peak acceleration, and impact velocity shall be
recorded for each test. Each helmet shall be environmentally
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conditioned prior to each impact in each of the five impact
areas specified in Figure 6-1.6.1. Test series number 1 shall
require helmet specimens 5, 6, 8, and 10 to be impacted at
the front, rear, and side impact areas at a distance of 68 mm,
+13/−0 mm (21/2 in, +0.5/−0 in.) when measured from the
test line to the center of the impact anvil.

6-16.5.3 The impact areas shall be as specified in Figure 6-1.6.1.
The top, front, rear, and side areas of the helmet shall be tested.

6-16.5.4 The top impact area shall consist of a 30-mm (1.2-in.)
radius measured from a point located on the headform at the
junction of the coronal plane and midsagittal plane.

6-16.5.5 The front impact test area shall consist of an area
defined as extending forward on the headform from the front
vertical transverse plane to the test line.

6-16.5.6 The rear impact test area shall consist of an area
defined as extending backward on the headform from the
rear vertical transverse plane extending down to the test line.

6-16.5.7 The side test areas shall consist of the areas between
the top test area and test line extending from the rear vertical
transverse plane and the front vertical transverse plane.

6-16.5.8 Each conditioned specimen in a series shall be
impacted one on the top, rear, front, and side test areas of the
helmets as defined in Figure 6-1.6.1. At least one impact shall
occur in each test area.

6-16.5.9 The center of the test anvil shall be no lower than
68 mm (21/2 in.) above the test line.

6-16.5.10 The verification tests shall demonstrate an accuracy
of 20 percent or better in the measured acceleration.

6-16.6 Report.

6-16.6.1 The results of each system verification shall be made
part of the test results for the specimens being tested.

6-16.6.2 The maximum acceleration, duration of acceleration
above 200 Gn, and duration of acceleration above 150 Gn
shall be recorded for each test.

6-16.7 Interpretation. Pass or fail performance shall be deter-
mined for each specimen. One or more helmet specimens fail-
ing this test shall constitute failing performance.

6-17 Faceshield/Goggle Component Lens Impact Resistance 
Test.  

6-17.1 Application. This test shall apply to complete helmets.

6-17.2 Specimens.

6-17.2.1 Where the manufacturer produces helmets with
faceshield components, a minimum of four complete
faceshield components shall be tested.

6-17.2.2 Where the manufacturer produces helmets with gog-
gle components, a minimum of four complete goggle compo-
nents shall be tested.

6-17.2.3 Where the manufacturer produces helmets with both
faceshield and goggle components attached to a single helmet
a minimum of four faceshield and four goggle components
shall be tested.

6-17.3 Sample Preparation.

6-17.3.1 Samples shall be preconditioned for each of the envi-
ronmental conditions specified in 6-1.3, 6-1.4, 6-1.5, and 6-1.7.
6-17.3.2 Samples for conditioning shall be as defined in 6-17.2.

6-17.4 Test One, High Mass Impact.

6-17.4.1 Apparatus.

6-17.4.1.1 An Alderson 50th-percentile male headform speci-
fied in Figure 6-17.4.1.1 shall be used to hold the protective
device. It shall be rigidly mounted in the horizontal position,
face up, on a base that has a mass of 30 kg (66 lb) or greater.
The static stiffness of the headform shall be such that, when a
vertical downward force of 20 kg (44 lb) is applied to the fore-
head of the headform, the back of the headform shall not
deflect more than 2 mm (1/16 in.).

FIGURE 6-17.4.1.1 Alderson headform.

6-17.4.1.2 The missile shall have a 30-degree conical tip with
a 1-mm (0.039-in.) radius, shall weigh 500 g (17.6 oz), and
shall have a diameter of 25.4 mm (1 in.). The missile shall be
held in position over the headform, tip down, at the desig-
nated test height. The missile shall have a heat-treated steel
tip.

6-17.4.1.3* The missile shall be dropped through a loose-fit-
ting guide tube having a smooth internal diameter.

6-17.4.2 Procedure.

6-17.4.2.1 Only one faceshield/goggle component shall be
tested at a time.

6-17.4.2.2 The complete helmet shall be placed on the head-
form in accordance with the helmet positioning index. The
alignment shall be such that, with the faceshield/goggle com-
ponent deployed, when the missile is dropped, it points in line
with one of the eyes of the headform.

6-17.4.2.3 The missile shall be dropped from a height of
1300 mm (51 3/16 in.). Four samples shall be tested.

6-17.4.3 Report. The pass or fail result for each device shall
be reported.

6-17.5 Test Two, High Velocity Impact.

6-17.5.1 Apparatus.

6-17.5.1.1* The test apparatus shall consist of a device capable
of propelling a steel ball reproducible at the velocity desig-
nated at 250 ft/sec. The device shall show a sample standard
deviation of not greater than 2 percent of 250 ft/sec based on
a test series of 30 shots. The velocity of the steel ball shall be
determined at a distance not greater than 250 mm (10 in.)

Basic plane

Dimensions in
millimeters20

134

46

1428
43

7587

15

27
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from point of impact. The projectiles used in this test shall be
6-mm (1/4-in.) diameter steel balls weighing approximately
1.06 g (0.04 oz). These balls are damaged during impact and
shall be changed frequently to avoid impacts at unexpected
locations and large variations in velocity.

6-17.5.1.2 An Alderson 50th-percentile male headform speci-
fied in Figure 6-17.4.1.1 shall be used for mounting the helmet
with faceshield/goggle component. The headform shall be
capable of being rotated on a vertical axis through each cor-
neal vertex in 15-degree increments, from a first position 15
degrees to the nasal side of straight-ahead-viewing out to 90
degrees temporally, given that the headform is vertical such
that the two eyes lie in a horizontal reference plane. The head-
form shall be capable of being raised 10 mm (0.394 in.) and
lowered 10 mm (0.394 in.) with respect to the horizontal
plane to carry out testing at the 90 degrees angular position.

6-17.5.2 Procedure.

6-17.5.2.1 Only one faceshield/goggle component shall be
tested at a time.

6-17.5.2.2 The helmet with faceshield/goggle component
deploy shall be mounted to the Alderson 50th-percentile male
headform in accordance with the eye/face positioning index.

6-17.5.2.3 The headform shall be adjusted so that the path
of the projectile passes through the center of the right eye.
It is then rotated to the first test position, which shall be 15
degrees to the nasal side. The faceshield/goggle compo-
nent shall be impacted at the test velocity. A new
faceshield/goggle component shall be placed on the head-
form and impacted at 0 degree. A new faceshield/goggle
component shall be placed on the headform and impacted
at 45 degrees. A new faceshield/goggle component shall
be placed on the headform and impacted at 90 degrees.
The impacts at the 45-degree and 90-degree positions shall
be at either 10 mm (0.394 in.) above or 10 mm (0.394 in.)
below the plane of the eyes.

6-17.5.2.4 The headform shall be adjusted so that the path
of the projectile passes through the center of the left eye.
It is then rotated to the first test position, which shall be 15
degrees to the nasal side. The faceshield/goggle compo-
nent shall be impacted at the test velocity. A new
faceshield/goggle component shall be placed on the head-
form and impacted at 0 degree. A new faceshield/goggle
component shall be placed on the headform and impacted
at 45 degrees. A new faceshield/goggle component shall
be placed on the headform and impacted at 90 degrees.
The impacts at the 45-degree and 90-degree positions shall
be at either 10 mm (0.394 in.) above or 10 mm (0.394 in.)
below the plane of the eyes.

6-17.5.2.5 Eight specimens shall be tested.

6-17.6 Report. The pass or fail performance for each helmet
shall be reported.

6-17.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

6-18 Impact and Compression Tests.  

6-18.1 Application. This test method shall apply to the toe
section of protective footwear.

6-18.2 Specimens. A minimum of three footwear specimens
shall be tested for both impact and compression.
2000 Edition
6-18.3 Sample Preparation.

6-18.3.1 Samples for conditioning shall be complete footwear
toe sections.

6-18.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-18.4 Procedure. Footwear specimens shall be tested in
accordance with Section 1.4 of ANSI Z41, Standard for Personal
Protection — Protective Footwear.

6-18.5 Report. The impact and compression forces for each
specimen shall be reported. The clearance after impact and
the compression forces shall be recorded.

6-18.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

6-19 Physical Penetration Resistance Test.  

6-19.1 Application. This test method shall apply to protective
helmets.

6-19.2 Specimens. Specimens shall be selected as specified in
2-3.4.2.

6-19.3 Sample Preparation.

6-19.3.1 Samples for conditioning shall be complete helmets.

6-19.3.2 Specimens shall be conditioned for each environmen-
tal condition specified in 6-1.3, 6-1.4, 6-1.5, 6-1.6, and 6-1.7
prior to each physical penetration.

6-19.4 Apparatus.

6-19.4.1 The ISO size J headform shall conform to the nomi-
nal dimensions in Figure 6-16.4.1. Above the test line, it shall
have an electrically conductive surface that is electrically con-
nected to the contact indicator.

6-19.4.2 The penetration striker shall have a mass of 1 kg,
+0.02/−0.0 kg (2.2 lb, +0.01/−0.0 lb). The point of the
striker shall be a cone with an included angle of 60 degrees,
±0.5 degree, a height of 38 mm (1/2 in.), and a tip radius of
0.5 mm, ±0.1 mm (0.020 in., ±0.004 in.). The hardness of the
striking tip shall be Rockwell Scale C-60, minimum. The
penetration striker shall be electrically connected to the
contact indicator.

6-19.4.3 The contact indicator shall indicate when electrical
contact has been made between the penetration striker and
the conductive surface of the test headform. The contact indi-
cator shall have a response time of less than 0.5 second.

6-19.4.4 The test shall be conducted at an ambient tempera-
ture of 20°C to 28°C (68°F to 82°F), and the relative humidity
shall be 30 percent to 70 percent.

6-19.5 Procedure.

6-19.5.1 The environmentally conditioned helmet shall be
placed on the rigidly mounted test headform and secured by
the helmet retention system or by other means that will not
interfere with the test. The helmet shall be positioned so that
the penetration striker shall impact perpendicular to the hel-
met anywhere above the test line. The impact site shall be at
least 75 mm (3 in.) from the center of a previous penetration
or impact site.

6-19.5.2 The drop height of the penetration striker shall be
adjusted so that the velocity at impact is at 7 m/s, ±0.1 m/s
(23 ft/s, ±0.5 ft/s). A total of two penetration tests for each
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of the five environmental conditions specified in 6-1.3, 6-1.4,
6-1.5, 6-1.6, and 6-1.7 shall be conducted in such a manner
that at least one penetration test shall be performed in each
of the test areas defined in Figure 6-1.6.1. The helmet shall
be environmentally conditioned prior to each penetration
test. A minimum of two penetration test blows shall be
applied at different test areas on each helmet.

6-19.6 Report. The pass or fail result for each helmet shall
be reported.

6-19.7 Criteria. One or more helmet specimens failing this
test shall constitute failing performance.

6-20 Puncture Resistance Test One.  

6-20.1 Application. This test method shall apply to protective
gloves and footwear uppers.

6-20.2 Specimens. A minimum of three specimens measur-
ing at least 150-mm (6-in.) square shall be tested.

6-20.3 Sample Preparation.

6-20.3.1 Samples for conditioning shall be complete gloves or
footwear upper sections.

6-20.3.2 Specimens shall be tested after conditioning as spec-
ified in 6-1.3.

6-20.4 Procedure. Specimens shall be tested in accordance
with ASTM F 1342, Standard Test Method for Protective Clothing
Material Resistance to Puncture.

6-20.5 Report. The puncture force in N (lbf) shall be reported
for each specimen. The average puncture force in N (lbf) shall
be reported for all specimens tested.

6-20.6 Interpretation. The average puncture force shall be
used to determine pass or fail performance.

6-20.7 Specific Requirements for Testing Gloves.

6-20.7.1 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 represen-
tative composite shall be required to be tested.

6-20.7.2 Glove specimens shall also be tested after wet condi-
tioning as specified in 6-1.8.

6-20.7.3 Testing shall be performed as specified in 6-20.2
through 6-20.6.

6-20.8 Specific Requirements for Testing Footwear Uppers.

6-20.8.1 Specimens shall consist of each composite of foot-
wear 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.

6-20.8.2 Testing shall be performed as specified in 6-20.2
through 6-20.6.

6-21 Puncture Resistance Test Two.  

6-21.1 Application. This test method shall apply to protective
footwear soles.

6-21.2 Specimens. A minimum of three footwear soles shall
be tested.
6-21.3 Sample Preparation.

6-21.3.1 Samples for conditioning shall be footwear sole
sections.

6-21.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-21.4 Procedure. Puncture resistance tests shall be per-
formed in accordance with ANSI Z41, Standard for Personal Pro-
tection — Protective Footwear.

6-21.5 Report. The force necessary to puncture the sole rein-
forcement device of each specimen shall be reported.

6-21.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

6-22 Cut Resistance Test.  

6-22.1 Application.

6-22.1.1 This test method shall apply to glove and footwear
upper materials.

6-22.1.2 Modifications to this test method for evaluation of
glove body, gauntlet, and wristlet materials shall be as speci-
fied in 6-22.7.

6-22.1.3 Modifications to this test method for evaluation of
footwear upper materials shall be as specified in 6-22.8.

6-22.2 Specimens. A minimum of three specimens, consist-
ing of all layers, shall be tested.

6-22.3 Sample Preparation.

6-22.3.1 Samples for conditioning shall be whole gloves or
footwear uppers.

6-22.3.2 Specimens shall be conditioned as specified in 6-1.2.

6-22.4 Procedure. Specimens shall be evaluated in accor-
dance with ASTM F 1790, Standard Test Methods for Measuring
Cut Resistance of Materials Used in Protective Clothing, with the
modification that specimens shall be tested to a specific load
with the measurement of cut distance.

6-22.5 Report.

6-22.5.1 The cut distance shall be reported to the nearest 1 mm
(3/64 in.) for each sample specimen.

6-22.5.2 The average cut distance in mm (in.) shall be
reported for all specimens tested.

6-22.6 Interpretation. The average cut distance shall be used
to determine pass or fail performance.

6-22.7 Specific Requirements for Testing Glove Body,
Gauntlet, and Wristlet Materials.

6-22.7.1 Specimens shall be taken from the back and palm of
the glove and shall not include seams.

6-22.7.2 Cut resistance testing shall be performed under a
load of 400 g.

6-22.8 Specific Requirements for Testing Footwear Upper
Materials.

6-22.8.1 Specimens shall be taken from the parts of the foot-
wear upper that provide uniform thickness and shall not
include seams.

6-22.8.2 Cut resistance testing shall be performed under a
load of 800 g.
2000 Edition



1971–52 PROTECTIVE ENSEMBLE FOR STRUCTURAL FIRE FIGHTING
6-23 Faceshield/Goggle Component Lens Scratch Resistance 
Test.  

6-23.1 Application. This test method shall apply to faceshield/
goggle component lenses.

6-23.2 Specimens. A minimum of four faceshield/goggle
component lenses shall be selected.

6-23.3 Sample Preparation.

6-23.3.1 Specimens shall be conditioned as specified in 6-1.3.

6-23.3.2 Samples for conditioning shall be faceshield/goggle
component lenses.

6-23.3.3 Seven samples shall be chosen from a minimum of
four lenses. Four samples shall be taken from the left viewing
area and three samples shall be taken from the right viewing
area. One of the four samples taken from the left viewing area
shall be the setup sample.

6-23.3.4 The left viewing area test samples shall include all of
the following criteria:

(1) The sample shall be a square measuring 51 mm × 51 mm
(2 in. × 2 in.).

(2) Two edges of the square section shall be parallel within
±2 degrees of the axis of the cylinder or cone in the cen-
ter of the sample.

(3) The sample shall be taken from the left side of the
faceshield/goggle component lens and shall, as a mini-
mum, contain that portion of the lens that is directly in
front of the pupil of the left eye as defined by positioning
a complete faceshield/goggle component in accordance
with the eye/face positioning index on an Alderson 50th-
percentile male headform.

6-23.3.5 The right viewing area test samples shall include all
of the following criteria:

(1) The sample shall be a square measuring 51 mm × 51 mm
(2 in. × 2 in.).

(2) Two edges of the square section shall be parallel within
±2 degrees of the axis of the cylinder or cone in the cen-
ter of the sample.

(3) The sample shall be taken from the right side of the
faceshield/goggle component lens and shall, as a mini-
mum, contain that portion of the lens that is directly in
front of the pupil of the right eye as defined by position-
ing a complete faceshield/goggle component in accor-
dance with the eye/face positioning index on an
Alderson 50th-percentile male headform.

6-23.3.6 Each of the samples shall be cleaned in the follow-
ing manner:

(1) The sample shall be rinsed with clean tap water.
(2) The sample shall be washed with a solution of nonionic,

low-phosphate detergent and water using a clean, soft
gauze pad.

(3) The sample shall be rinsed with clean tap water.
(4) The sample shall be blown dry with filtered compressed

air or nitrogen.

6-23.4 Apparatus.

6-23.4.1 The faceshield/goggle component lens scratch test
apparatus shall be constructed in accordance with Figure 6-23.4.1.
2000 Edition
6-23.4.2 The sample holder shall be configured with a flat sur-
face under the lens or with an inner radius support.

6-23.4.3 The pad holder shall consist of a cylinder 10 mm
(0.38 in.) high and 25 mm (1 in.) in diameter with a radius of
curvature equal to the radius of curvature of the outside of the
lens in the viewing area ±0.25 diopter. This cylinder shall be
rigidly affixed to the stroking arm by a No. 10-32 UNF
threaded rod.

6-23.4.4 The pad shall be a Blue Streak M306M or equivalent
wool felt polishing pad 30 mm (13/16 in.) in diameter.

6-23.4.5 The abrasive disc shall be made from 3M Part No.
7415, Wood Finishing Pad or equivalent. A disc 25 mm (1 in.)
in diameter shall be cut from the abrasive sheet.

6-23.5 Procedure.

6-23.5.1 The haze of the sample shall be measured using a
haze meter in accordance with ASTM D 1003, Standard Test
Method for Haze and Luminous Transmittance of Transparent Plas-
tics, and shall be recorded as follows:

(1) The haze shall be measured in the center of the sample
±1.6 mm (±1/16 in.).

(2) The sample shall be repositioned to achieve the maxi-
mum haze value within the area specified in 6-23.5.1(1).

(3) The haze meter shall have a specified aperture of 22.3 mm
(0.88 in.).

(4) The haze meter shall have a visual display showing 0.1 per-
cent resolution.

(5) The haze meter shall be calibrated before and after each
day’s use following the procedures outlined in ASTM D
1003, Standard Test Method for Haze and Luminous Transmit-
tance of Transparent Plastics.

6-23.5.2 The setup sample shall be placed cover side up in the
test apparatus sample holder.

6-23.5.3 The pad holder, pad, and abrasive disc shall be
installed on the stroking arm. The stroking arm shall be lev-
eled to ±3 degrees by adjusting the threaded pin. The pin shall
be secured to prevent rotation of the pad holder. The axis of
curvature of the pad holder shall be coincident with the axis
of curvature of the lens.

6-23.5.4 The stroking arm shall be counterbalanced with the
pad holder, pad, and abrasive disc in place.

6-23.5.5 The setup sample shall be replaced with one of the
six samples to be tested.

6-23.5.6 A test weight of 1 kg, ±8 g (2.2 lb, ±0.2 oz) shall be
installed on the pin above the test sample.

6-23.5.7 The test shall be run for 200 cycles, ±1 cycle. One cycle
shall consist of a complete revolution of the eccentric wheel.

6-23.5.8 The length of stroke shall be 14 mm (0.56 in.), produc-
ing a pattern 38 mm (11/2 in.) long. The frequency of the stroke
shall be 60 cycles/min, ±1 cycle/min. The center of the stroke
shall be within 1.6 mm (±1/16 in.) of the center of the sample.

6-23.5.9 The sample shall be removed and cleaned following
the procedure specified in 6-23.3.6. The abrasive disc shall
be discarded.

6-23.5.10 The testing steps specified in 6-23.5 shall be repeated
five additional times with a new sample and abrasive disc.
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TEST METHODS 1971–55
6-23.6 Report.

6-23.6.1 After each of the six samples have been tested and
cleaned, the haze of the sample shall be measured following
the procedure specified in 6-23.5.1.

6-23.6.2 The delta haze shall be calculated by subtracting the
initial haze measurement from the final haze measurement.

6-23.7 Interpretation. The six delta haze values shall be aver-
aged. The resultant value shall be compared to the value spec-
ified in 5-2.19 to determine pass or fail performance.

6-24 Abrasion Resistance Test.  

6-24.1 Application. This test method shall apply to protective
footwear soles with heels.

6-24.2 Specimens. A minimum of three footwear soles with
heels shall be tested.

6-24.3 Sample Preparation.

6-24.3.1 Samples for conditioning shall be complete footwear
soles with heels.

6-24.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-24.4 Procedure. Abrasion resistance tests shall be per-
formed in accordance with ASTM D 1630, Standard Test Method
for Rubber Property — Abrasion Resistance (Footwear Abrader).

6-24.5 Report. The abrasion resistance rating of each speci-
men shall be reported.

6-24.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

6-25 Cleaning Shrinkage Resistance Test.  

6-25.1 Application.

6-25.1.1 This test method shall apply to the protective gar-
ment outer shell, moisture barrier, thermal barrier, winter
liner, hood, and wristlet.

6-25.1.2 Modifications to this test method for testing woven
textile materials shall be as specified in 6-25.7.

6-25.1.3 Modifications to this test method for testing knit and
stretch woven materials shall be as specified in 6-25.8.

6-25.2 Specimens. Cleaning shrinkage resistance testing shall
be conducted on three specimens of each material and each sep-
arable layer of a composite material shall be tested separately.

6-25.3 Sample Preparation. Specimens to be tested shall be
conditioned as specified in 6-1.3.

6-25.4 Procedure.

6-25.4.1 Specimens shall be tested using five cycles of
Machine Cycle 1, Wash Temperature V, and Drying Procedure
Ai of AATCC 135, Dimensional Changes in Automatic Home Laun-
dering of Woven and Knit Fabrics.

6-25.4.2 A 1.8-kg, ±0.1 kg (4.0-lb, ±0.2 lb) load shall be used.
A laundry bag shall not be used.

6-25.4.3 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.
6-25.4.4 Knit fabric specimens shall be pulled to original
dimensions and shall be allowed to relax for 1 minute prior
to measurement.

6-25.5 Report. The percent change in the width and length
dimensions of each specimen shall be calculated. Results
shall be reported as the average of all three specimens in
each dimension.

6-25.6 Interpretation. The average percent change in both
dimensions shall be used to determine pass or fail perfor-
mance. Failure of either dimension shall constitute failure for
the entire sample.

6-25.7 Specific Requirements for Testing Woven Textile 
Materials.

6-25.7.1 Each specimen shall be 380 mm × 380 mm, ±13 mm
(15 in. × 15 in., ±1/2 in.) and shall be cut from the fabric to be
utilized in the construction of the clothing item.

6-25.7.2 Samples for conditioning shall be at least 1-m (1-yd)
square of each material.

6-25.7.3 Testing shall be performed as specified in 6-25.2
through 6-25.6.

6-25.8 Specific Requirements for Testing Knit and Stretch 
Woven Textile Materials.

6-25.8.1 Other than for wristlets, the dimensions of each speci-
men shall be 380 mm × 380 mm, ±13 mm (15 in. × 15 in., ±1/2 in.)
and shall be cut from the fabric to be utilized in the construction
of the clothing item.

6-25.8.2 The dimensions of wristlet specimens shall be 113 mm ×
113 mm, ±13 mm (41/2 in. × 41/2 in., ±1/2 in.) and shall be cut
from the wristlet fabric.

6-25.8.3 Samples for conditioning shall include material that
is at least 50 mm (2 in.) larger in each of the two required spec-
imen dimensions.

6-25.8.4 Testing shall be performed as specified in 6-25.2
through 6-25.6.

6-26 Water Absorption Resistance Test.  

6-26.1 Application. This test method shall apply to the pro-
tective garment outer shell and collar lining materials.

6-26.2 Specimens. Three specimens of outer shell material
and collar lining material measuring at least 200 mm × 200 mm
(8 in. × 8 in.) shall be tested separately for water absorption.

6-26.3 Sample Preparation.

6-26.3.1 Samples for conditioning shall be at least 1-m (1-yd)
square of each material.

6-26.3.2 Specimens shall be tested after being subjected to the
procedure specified in 6-1.2.

6-26.4 Procedure.

6-26.4.1 Specimens shall be tested in accordance with
Method 5504, Water Resistance of Coated Cloth; Spray Absorption
Method, of Federal Test Method Standard 191A, Textile Test
Methods. The normal outer surface shall be exposed to the
water spray.

6-26.4.2 For collar lining materials, the exposure surface shall
be the surface of the fabric that is next to the skin when the
collar is closed in the raised position.
2000 Edition
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6-26.5 Report.

6-26.5.1 The percent water absorbed for each specimen shall
be reported.

6-26.5.2 The average percent water absorption shall be calcu-
lated and reported.

6-26.6 Interpretation. The average percent water absorption
shall be used for determining pass/fail performance.

6-27 Water Penetration Resistance Test.  

6-27.1 Application. This test method shall apply to moisture
barrier materials.

6-27.2 Specimens.

6-27.2.1 Samples for conditioning shall be at least 1-m (1-yd)
square.

6-27.2.2 Samples for the conditioning specified in 6-1.5 shall
be 150 mm (6 in.) squares cut from sample subjected to the
procedures specified in 6-1.2 and 6-1.3.

6-27.3 Sample Preparation.

6-27.3.1 A minimum of five specimens of moisture barrier
material shall be tested.

6-27.3.2 Specimens shall be tested both before and after
being subjected to the procedure specified in 6-1.2.

6-27.3.3 Specimens to be tested shall be conditioned as speci-
fied in 6-1.3.

6-27.3.4 Specimens to be tested shall then be conditioned as
specified in 6-1.5.

6-27.4 Procedure. Specimens shall be tested at 172 kPa (25 psi)
in accordance with Method 5512, Water Resistance of Coated Cloth;
High Range, Hydrostatic Pressure Method, of Federal Test Method
Standard 191A, Textile Test Methods.

6-27.5 Report. The pass or fail performance for each speci-
men shall be reported.

6-27.6 Interpretation.

6-27.6.1 The appearance of any water shall constitute failure.

6-27.6.2 One or more test failures of any specimen against any
liquid shall constitute failure of the material.

6-28 Liquid Penetration Resistance Test.  

6-28.1 Application.

6-28.1.1 This test shall apply to garment moisture barrier
materials and moisture barrier seams, gloves, and footwear.

6-28.1.2 Modifications to this test method for testing garment
moisture barrier materials and moisture barrier seams shall be
as specified in 6-28.7.

6-28.1.3 Modifications to this test method for testing gloves
shall be as specified in 6-28.8.

6-28.1.4 Modifications to this test method for testing footwear
shall be as specified in 6-28.9.

6-28.2 Samples. Samples for conditioning shall be as specified in
6-28.7.1 for moisture barriers and moisture barrier seams, 6-28.8.2
for glove materials, and 6-28.9.1 for footwear materials.
2000 Edition
6-28.3 Specimen Preparation.

6-28.3.1 A minimum of three specimens shall be tested for
each material type.

6-28.3.2 Glove specimens shall be tested after being subjected
to the procedure specified in 6-1.2.

6-28.3.3 Glove and footwear specimens to be tested shall be
conditioned as specified in 6-1.3.

6-28.3.4 Glove and footwear specimens to be tested shall then
be conditioned as specified in 6-1.5.

6-28.3.5 Moisture barrier materials and moisture barrier seam
specimens shall be tested after being twice subjected to the fol-
lowing conditioning.

(1) Specimens shall first be subjected to the procedure spec-
ified in 6-1.2.

(2) Specimens shall then be conditioned as specified in 6-1.3.
(3) Specimens shall then be conditioned as specified in 6-1.5.
(4) Specimens shall then be conditioned at a temperature

of 21°C, ±3°C (70°F, ±5°F) and at a relative humidity of
65 percent, ±5 percent, for at least 4 hours.

6-28.4 Procedure.

6-28.4.1 Liquid penetration resistance testing shall be con-
ducted in accordance with ASTM F 903, Standard Test Method
for Resistance of Protective Clothing Materials to Penetration by Liq-
uids, using exposure Procedure C.

6-28.4.2 Each of the following liquids shall be tested sepa-
rately against each test specimen:

(1) Aqueous film-forming foam (AFFF), 3 percent concentrate
(2) Battery acid (37 percent w/w sulfuric acid)
(3) Fire-resistant hydraulic fluid, phosphate ester base
(4) Surrogate gasoline fuel C as defined in ASTM D 471,

Standard Test Method for Rubber Property-Effect of Liquids, a
50/50 percent by volume of toluene and iso-octane

(5) Swimming pool chlorinating chemical containing at least
65 percent-free chlorine (saturated solution)

6-28.4.3 The normal outer surface of the material shall be
exposed to the liquid as oriented in the clothing item.

6-28.5 Report. The pass or fail performance for each speci-
men shall be reported.

6-28.6 Interpretation. One or more test failures of any speci-
men against any liquid shall constitute failure of the material.

6-28.7 Specific Requirements for Testing Moisture Barrier 
Materials and Moisture Barrier Seams.

6-28.7.1 Samples for conditioning shall be at least 380-mm
(15-in.) square and shall consist of a composite constructed
using a layer of 7.5 oz natural Nomex®, the moisture barrier,
a layer of Q9 thermal barrier material, and another layer of
7.5 oz natural Nomex®. Where the sample includes the seam,
the moisture barrier layer shall be constructed with a center
seam that shall extend across the entire 380 mm (15 in.)
width of the specimen. The four-layer composite shall be
stitched around the entire periphery.

6-28.7.1.1 Where the layer intended to be the moisture barrier
is configured of a composite that includes outer shell, moisture
barrier, or thermal barrier combinations, the samples to be
preconditioned shall be constructed using those materials.
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6-28.7.2 The moisture barrier layer shall be removed from the
four-layer composite samples after all preconditioning has been
completed and shall become the moisture barrier specimen.

6-28.7.2.1 Where the moisture barrier is configured as indi-
cated in 6-28.7.1.1, specimens shall be permitted to be a com-
posite of layers provided that the layer intended to be the
moisture barrier is visible in the test cell, and provided that the
specimen was pre-conditioned according to 6-28.7.1.1.

6-28.7.3 Testing shall be performed as specified in 6-28.3
through 6-28.6.

6-28.8 Specific Requirements for Testing Glove Materials.

6-28.8.1 Three specimens each shall be taken from the sam-
ple gloves at the palm, back, and seam areas.

6-28.8.2 Samples for conditioning shall be whole gloves.

6-28.8.3 Testing shall be performed as specified in 6-28.2
through 6-28.6.

6-28.8.4 Specimens for testing shall be permitted to be the
barrier layer only.

6-28.9 Specific Requirements for Testing Footwear Materials.

6-28.9.1 Samples for conditioning shall be whole footwear.

6-28.9.2 Three specimens each shall be taken from the upper,
upper seam area, and the vamp seam area.

6-28.9.3 Testing shall be performed as described in 6-28.2
through 6-28.6.

6-28.9.4 Specimens for testing shall be permitted to be the
barrier layer only.

6-29 Viral Penetration Resistance Test.  

6-29.1 Application.

6-29.1.1 This test shall apply to garment moisture barriers and
moisture barrier seams, gloves, and footwear.

6-29.1.2 Modifications to this test method for testing moisture
barrier materials and moisture barrier seams shall be as speci-
fied in 6-29.7.

6-29.1.3 Modifications to this test method for testing gloves
shall be as specified in 6-29.8.

6-29.1.4 Modifications to this test method for testing footwear
shall be as specified in 6-29.9.

6-29.2 Samples. Samples for conditioning shall be as speci-
fied in 6-29.7.1 for moisture barriers and moisture barrier
seams, 6-29.8.2 for glove materials, and 6-29.9.2 for footwear
materials.

6-29.3 Specimen Preparation.

6-29.3.1 A minimum of three specimens shall be tested for
each material type.

6-29.3.2 Glove specimens shall be tested after being subjected
to the procedure specified in 6-1.2.

6-29.3.3 Glove and footwear specimens to be tested shall be
conditioned as specified in 6-1.3.

6-29.3.4 Glove and footwear specimens to be tested shall then
be conditioned as specified in 6-1.5.
6-29.3.5 Moisture barrier material and moisture barrier seam
specimens shall be tested after being twice subjected to the fol-
lowing conditioning:

(1) Specimens shall first be subjected to the procedure spec-
ified in 6-1.2.

(2) Specimens shall then be conditioned as specified in 6-1.3.
(3) Specimens shall then be conditioned as specified in 6-1.5.
(4) Specimens shall then be conditioned at a temperature

of 21°C, ±3°C (70°F, ±5°F) and at a relative humidity of
65 percent, ±5 percent, for at least 4 hours.

6-29.4 Procedure. Viral penetration resistance testing shall
be conducted in accordance with ASTM F 1671, Standard Test
Method for Resistance of Materials Used in Protective Clothing to Pen-
etration by Blood-Borne Pathogens Using Phi-X-174 Bacteriophage as
a Test System.

6-29.5 Report. The pass or fail performance for each speci-
men shall be reported.

6-29.6 Interpretation. A failure of any specimen against any
virus constitutes failure of the material.

6-29.7 Specific Requirements for Testing Moisture Barrier
Materials and Moisture Barrier Seams.

6-29.7.1 Samples for conditioning shall be at least 380-mm
(15-in.) square and shall consist of a composite constructed
using a layer of 7.5 oz natural Nomex®, the moisture barrier,
a layer of Q9 thermal barrier material, and another layer of
7.5 oz natural Nomex®. Where the sample includes the seam,
the moisture barrier layer shall be constructed with a center
seam that shall extend across the entire 380 mm (15 in.)
width of the specimen. The four-layer composite shall be
stitched around the entire periphery.

6-29.7.2 The moisture barrier layer shall be removed from the
four-layer composite samples after all preconditioning has
been completed and shall become the moisture barrier test
specimen.

6-29.7.3 Testing shall be as specified in 6-29.3 through 6-29.6.

6-29.8 Specific Requirements for Testing Glove Materials.

6-29.8.1 Three specimens each shall be taken from sample
gloves at the palm, back, and seam areas.

6-29.8.2 Samples for conditioning shall be whole gloves.

6-29.8.3 Testing shall be as described in 6-29.2 through 6-29.6.

6-29.8.4 Specimens for testing shall be the barrier layer only.

6-29.9 Specific Requirements for Testing Footwear Materials.

6-29.9.1 Three specimens each shall be taken from the upper,
upper seam area, and the vamp seam area.

6-29.9.2 Samples for conditioning shall be whole footwear.

6-29.9.3 Testing shall be as described in 6-29.2 through 6-29.6.

6-29.9.4 Specimens for testing shall be the barrier layer only.

6-30 Corrosion Resistance Test.  

6-30.1 Application.

6-30.1.1 This test method shall apply to hardware items on
protective garments, helmets, gloves, footwear, and partial
eye/face protective devices.
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6-30.1.2 Modifications to this test method for testing garment
and glove hardware shall be as specified in 6-30.7.

6-30.1.3 Modifications to this test method for testing helmet and
partial eye/face protective devices shall be as specified in 6-30.8.

6-30.1.4 Modifications to this test method for testing footwear
shall be as specified in 6-30.9.

6-30.2 Specimens. A total of three specimens of each hard-
ware type shall be tested.

6-30.3 Sample Preparation. Specimens shall be conditioned
as specified in 6-1.3.

6-30.4 Procedure.

6-30.4.1 Specimens shall be tested in accordance with ASTM
B 117, Standard Method of Salt Spray (Fog) Testing. Hardware
items shall be exposed to a 5 percent, ±1 percent saline solu-
tion for a period of 20 hours.

6-30.4.2 Immediately following the storage specified in 6-30.4.1
and prior to examination, specimens shall be rinsed under
warm, running tap water and dried with compressed air.

6-30.4.3 Specimens shall then be examined visually with the
unaided eye to determine the presence of corrosion.

6-30.4.4 The functionality of each specimen shall be evaluated.

6-30.5 Report. The presence of corrosion and the functional-
ity for each specimen shall be reported.

6-30.6 Interpretation. One or more hardware specimens fail-
ing this test shall constitute failing performance for the hard-
ware type.

6-30.7 Specific Requirements for Testing Garment and Glove 
Hardware.

6-30.7.1 Samples for conditioning shall be whole hardware
items.

6-30.7.2 A total of three specimens of each hardware type
shall be tested.

6-30.8 Specific Requirements for Testing Helmets and Partial 
Eye/Face Protective Devices.

6-30.8.1 Samples for conditioning shall be whole helmets and
partial eye/face protective devices.

6-30.8.2 A total of three different helmets or partial eye/face
protective devices shall be tested.

6-30.9 Specific Requirements for Testing Footwear.

6-30.9.1 Samples for conditioning shall be whole hardware
items.

6-30.9.2 A total of three specimens of each hardware type
shall be tested.

6-30.9.3 Functionality of the toe cap, sole plate, and ladder
shank shall not be evaluated.

6-31 Electrical Insulation Test One.  

6-31.1 Application. This test method shall apply to protec-
tive helmets.
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6-31.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.

6-31.3 Sample Preparation.

6-31.3.1 Specimens shall be conditioned as specified in 6-1.3.

6-31.3.2 Samples for conditioning shall be complete helmets.

6-31.4 Apparatus.

6-31.4.1 The following equipment shall be provided for
Procedure A:

(1) A source of 60-Hz alternating current variable from 0 to
2200 volts true rms

(2) Wiring and terminals for application of voltage to the
water in the vessel

(3) A voltmeter to measure the applied voltage to within 2 per-
cent

(4) A millimeter to measure the leakage current to within 2 per-
cent

(5) A vessel, containing tap water, of sufficient size to sub-
merge an inverted helmet to the dielectric test plane

(6) A frame for suspending the test specimen in water

6-31.4.2 The following equipment shall be provided for
Procedure B:

(1) A source of 60-Hz alternating current variable from 0 to
2200 volts true rms

(2) Wiring and terminals for application of voltage across the
crown of the test specimen

(3) A voltmeter to measure the applied voltage to within 2 per-
cent

(4) A millimeter to measure the leakage current to within 2 per-
cent

(5) A vessel, containing tap water, of sufficient size to com-
pletely submerge an inverted helmet

(6) An aluminum ISEA size 7 headform modified in accor-
dance with Table 6-15.4.1 and Figures 6-15.4.1(a)
through (c)

6-31.5 Procedures.

6-31.5.1 Procedure A.

6-31.5.1.1 Where helmets have a vertical adjustment to the
suspension system, the vertical adjustment shall be set to raise
the helmet to the highest position with maximum crown clear-
ance between the headform and the inside of the helmet
crown prior to establishing the helmet positioning index. The
helmet shall be placed on the ISO size J headform specified in
Figure 6-16.4.1 and positioned according to the helmet posi-
tioning index. After proper positioning in accordance with
the helmet positioning index, the dielectric test plane speci-
fied in Figure 6-31.5.1.2 shall be determined.

6-31.5.1.2 The helmet shall be inverted and positioned in
accordance with the inverted helmet positioning index while
maintaining all vertical adjustments set at their highest posi-
tion. The inverted helmet shall be filled with tap water equal
to the dielectric test plane as shown in Figure 6-31.5.1.2. The
helmet shall then be submerged in tap water to the same level
as the water on the inside of the helmet.
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FIGURE 6-31.5.1.2 Test setup.

6-31.5.1.3 A 60-Hz alternating current voltage shall be
applied to the water in the vessel and increased to 2200 volts.
The voltage shall be maintained at 2200 volts, ±2 percent for
1 minute.

6-31.5.2 Procedure B.

6-31.5.2.1 The sample helmet and retention system shall be
completely submerged in tap water for a period of 15 minutes,
+2/−0 minutes. The helmet shall be removed from the tap
water and allowed to drain for not longer than 2 minutes.

6-31.5.2.2 The sample helmet shall then be mounted on the
modified ISEA aluminum size 7 headform, with the chinstrap
firmly secured to the headform by means of the conductive
terminal junction bolt.

6-31.5.2.3 A lead carrying 60-Hz alternating voltage shall be
attached to all metal parts on the helmet’s exterior, at or
above the brim edge. A second pickup lead shall be attached
to the terminal junction bolt. Voltage shall be applied to the
external helmet shell lead and increased to 2200 volts, ±2 per-
cent volts. The voltage shall be maintained for 15 seconds.

6-31.6 Report. Any current leakage or evidence of break-
down shall be recorded for each helmet.

6-31.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

6-32 Electrical Insulation Test Two.  

6-32.1 Application. This test shall apply to protective footwear.

6-32.2 Specimens. A minimum of three footwear items shall
be tested.

6-32.3 Sample Preparation.

6-32.3.1 Samples for conditioning shall be whole footwear.

6-32.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-32.4 Procedure. Sample footwear shall be tested to 14,000 V
(rms) in accordance with Section 5.1.1 of ASTM F 1116, Standard
Test Method for Determining Dielectric Strength of Overshoe Footwear.
The electrode inside the boot shall be conductive metal shot.

6-32.5 Report. Any current leakage or evidence of break-
down shall be recorded for each footwear item.

Dielectric test line

Test line 60 mm
above basic plane

Test line 85 mm above
basic plane

Basic plane

Midsagittal plane

Coronal plane
6-32.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

6-33 Overall Liquid Integrity Test One.  

6-33.1 Application. This test shall apply to protective gloves.

6-33.2 Specimens. A minimum of three glove pairs each for
size small and large shall be used for testing.

6-33.3 Sample Preparation.

6-33.3.1 Samples for conditioning shall be whole gloves.

6-33.3.2 Specimens shall be tested after being subjected to the
procedures specified in 6-1.2 and then conditioned as speci-
fied in 6-1.3.

6-33.3.3 Specimens shall also be tested after being subjected
to the procedures specified in 6-1.5 and then conditioned as
specified in 6-1.3.

6-33.4 Apparatus.

6-33.4.1* A water markable glove shall cover all areas of the
tester’s hand. The water markable glove shall be constructed
of a fabric that is marked easily by water to determine leakage.

6-33.4.2 Water used for integrity testing shall be treated with
a nonfoaming surfactant to lower its surface tension to less
than 34 dynes/cm, ±5 dynes/cm.

6-33.5 Procedure.

6-33.5.1 Test subjects shall be selected so that their hand
dimensions are as close as possible to the middle of the range
for hand length and hand circumference as specified in the
tables provided for size small and size large gloves in 4-3.5.3.

6-33.5.2 The test subject shall don the glove specimen over
the water markable glove.

6-33.5.3 The test subject shall immerse the glove specimen to
within 25 mm (1 in.) of the top of the body of the glove speci-
men for 5 minutes in 20°C, ±3°C (68°F, ±5°F) water treated
with a surfactant to lower its surface tension to 34 dynes/cm,
±5 dynes/cm. The test subject shall flex the glove specimen in
a fist-clenching motion every 10 seconds.

6-33.5.4 The glove specimen shall be removed from the test
subject’s hand and the inner glove shall be inspected for
water marks.

6-33.6 Report. The appearance of any water mark on the inner
glove after testing any of the three gloves shall be reported.

6-33.7 Interpretation. The appearance of any water mark on
the inner glove after testing any glove shall be considered leak-
age and shall constitute failing performance.

6-34* Total Heat Loss Test.  

6-34.1 Application. This test method shall apply to the pro-
tective garment composites.

6-34.2 Specimens.

6-34.2.1 Total heat loss testing shall be conducted on at least
three specimens. Specimens shall consist of all layers in the
protective garment composite arranged in the order and ori-
entation as worn.

6-34.2.2 Specimens shall be 508-mm (20-in.) squares.
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6-34.3 Sample Preparation.

6-34.3.1 Specimens to be tested shall be conditioned as speci-
fied in 6-1.3.

6-34.3.2 Samples for conditions shall be at lest a 1-m (1-yd)
square of each material.

6-34.4 Apparatus. 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.

6-34.5 Procedure. Testing shall be conducted in accordance
with ASTM F 1868, Standard Test Method for Thermal and Evapo-
rative Resistance of Clothing Materials Using a Sweating Hot Plate,
using Part C.

6-34.6 Report.

6-34.6.1 The average intrinsic thermal resistance (Rcf) of the
sample shall be reported.

6-34.6.2 The average apparent intrinsic evaporative resistance
(ARcf) of the sample shall be reported.

6-34.6.3 The average total heat loss (Qt) of the sample shall be
determined and reported.

6-34.7 Interpretation.

6-34.7.1 Pass or fail determination shall be based on the aver-
age reported total heat loss measurement of all specimens
tested.

6-34.7.2 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.
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6-35 Retention System Test.  

6-35.1 Application. This test shall apply to protective helmets.

6-35.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.

6-35.3 Sample Preparation.

6-35.3.1 Samples for conditioning shall be whole helmets.

6-35.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-35.4 Apparatus.

6-35.4.1 An ISO size J headform conforming to the nominal
dimensions in Figure 6-16.4.1 shall be used. A size 71/4 head-
form shall be used and shall be of the nominal dimension
specified in Figure 6-16.4.1.

6-35.4.2 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 mechanical chin structure shall conform
with Figure 6-35.4.2.

6-35.4.3 The mechanical chin structure shall be designed to
be used with a calibrated tensile test machine. The calibrated
tensile test machine shall be capable of measuring the force
applied to the retention system within 2 percent at the speci-
fied force.

6-35.4.4 The test shall be conducted at an ambient tempera-
ture of 20°C to 28°C (68°F to 82°F) and the relative humidity
shall be 30 percent to 70 percent.

6-35.4.5 Prior to testing, the test machine shall be allowed to
warm up until stability is achieved.
FIGURE 6-35.4.2 Retention system test setup.

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 3 socket

head cap screws 1/2–13 UNC × 1 1/2 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
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6-35.5 Procedure.

6-35.5.1 The headform and mechanical chin structure shall
be positioned so that the distance between the bottom of
the rollers and the top of the headform is 210 mm, ±10 mm
(85/16 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 preloaded to 45 N, ±5N
(10 lbf, ±1 lbf). The distance between the top of the helmet
and the rollers shall be measured and recorded to the near-
est 0.5 mm (1/64 in.).

6-35.5.2 The force applied to the retention system shall be
slowly increased to 445 N, ±5 N (100 lbf, ±1 lbf). The force
shall be increased smoothly from 45 N to 445 N (10 lbf to 100
lbf) at between 9 N/sec to 45 N/sec (2 lbf/sec to 10 lbf/sec).

6-35.5.3 Where using a tensile testing machine, the load rate
shall be 25 mm/min (1 in./min) to a limit of 445 N (100 lbf).

6-35.5.4 The distance between the top of the helmet and the
rollers shall be measured and recorded again after the force has
been maintained at 445 N (100 lbf) for 60 seconds, +15/−0 sec-
onds. The difference between the second measurement and
the first shall be the retention system elongation.

6-35.6 Report. The retention system elongation shall be mea-
sured for each helmet specimen.

6-35.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

6-36 Suspension System Retention Test.  

6-36.1 Application. This test shall apply to protective helmets.

6-36.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.

6-36.3 Sample Preparation.

6-36.3.1 Specimens shall be conditioned as specified in 6-1.3.

6-36.3.2 Samples for conditioning shall be whole helmets.

6-36.4 Apparatus. The suspension system retention test fix-
tures shall consist of rigid material of sufficient thickness and
optional design to facilitate firm attachment to the helmet sus-
pension and the tensile test machine as shown in Figure 6-36.4.
FIGURE 6-36.4 Suspension system test setup.

Centerline of pull
matches centerline
of crown strap

Force gauge

Hook - Rigid material approximately (.06 cm)
¹⁄₁₆ in. thick design optional to facilitate
attachment to helmet and attachment
of 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
2000 Edition



1971–62 PROTECTIVE ENSEMBLE FOR STRUCTURAL FIRE FIGHTING
6-36.5 Procedure. Specimens shall be positioned and
secured so that the helmet’s reference plane is horizontal.
Each attachment point of the crown strap shall be tested by
applying a pull force perpendicular to the reference plane to
a maximum load of 45 N, ±5 N (10 lbf, ±1 lbf). The force shall
be increased from 0 N to 45 N, ±5 N (0 lbf to 10 lbf, ±1 lbf) at
a load rate of 25.4 mm/min, ±5 mm/min (1 in./min, ±0.2 in./
min). The force shall be applied through the centerline at
each attachment point.

6-36.6 Report. The individual pass or fail results for each
attachment point shall be recorded.

6-36.7 Interpretation. One or more helmet specimens failing
this test shall constitute failing performance.

6-37 Liner Retention Test.  

6-37.1 Application. This test shall apply to protective gloves.

6-37.2 Specimens. A minimum of three glove pairs each for
size small and size large shall be used for testing.

6-37.3 Sample Preparation.

6-37.3.1 Samples for conditioning shall be whole gloves.

6-37.3.2 Specimens shall be conditioned as specified in 6-1.2
prior to testing.

6-37.4 Procedure.

6-37.4.1 Test subjects shall be selected so that their hand
dimensions are as close as possible to the middle of the range
for hand length and hand circumference as specified in the
tables provided for size small and size large gloves in 4-3.5.3.

6-37.4.2 The time to don one glove of the glove pair specimen
shall be determined by measuring the time it takes for the test
subject to don the single glove on three consecutive trials with-
out altering the specimen glove linings between donnings.

6-37.4.3 Each donning trial shall start with the glove lying in
front of the test subject and shall end when the test subject’s
fingers are seated in the specimen glove.

6-37.4.4 The baseline donning time shall be the average of
the first three donning times as determined in 6-37.4.2. The
baseline donning time shall not exceed 10 seconds. The doff-
ing time between donnings shall not exceed 10 seconds.

6-37.4.5 Glove pair specimens shall then be conditioned as
specified in 6-1.8.

6-37.4.6 The final donning time shall be the average of the
times for the first three donnings after conditioning as speci-
fied in 6-37.4.5.

6-37.5 Report. The final donning time and the baseline don-
ning time shall be reported to the nearest 0.1 second for each
trial. The average final and baseline donning times shall be
calculated and reported.

6-37.6 Interpretation. Pass/fail determinations shall be made
using the average final and baseline donning times.

6-38 Glove Hand Function Tests.  

6-38.1 Application. This test shall apply to gloves.

6-38.2 Specimens.

6-38.2.1 A minimum of three glove pairs each for size small
and size large shall be used for testing.
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6-38.2.2 Each glove pair shall be tested as a complete set of
gloves in new, as distributed, condition.

6-38.2.3 Glove pair specimens shall not receive special soften-
ing treatments prior to tests.

6-38.3 Sample Preparation.

6-38.3.1 Samples for conditioning shall be whole glove pairs.

6-38.3.2 Glove pair samples shall be preconditioned as speci-
fied in 6-1.3.

6-38.4 Procedures.

6-38.4.1 A minimum of three pairs each for size small and size
large gloves shall be evaluated.

6-38.4.2 Test subjects shall be selected such that their hand
dimensions fall within the range for hand and digit length
and circumference as specified in Table 4-3.5.3(b) or Table
4-3.5.3(d). For digit length and circumference, a maximum
of three measurements shall be permitted to fall outside of
the range specified, provided that no measurement exceeds
the specified range by more than 25 percent. Three test sub-
jects shall be selected for testing size large gloves, and three
test subjects shall be selected for testing size small gloves.

6-38.4.3 Each test subject used to perform this testing shall
practice the hand functions a minimum of three times before
conducting actual testing.

6-38.4.4 Gross Dexterity Procedure B.

6-38.4.4.1 A peg board apparatus shall be used that consists
of 25 stainless steel pins with a medium diamond knurled
30 degrees, (25 teeth per in.) surface, and a peg board.

6-38.4.4.2* Before each test, the pegs and peg board shall be
placed on the test surface which shall be a nominally 600-mm ×
900-mm (24-in. × 36-in.) sheet of 1.6 mm (0.0625 in.) Neoprene®

having a hardness of 50 ±5 Shore A and a thickness of 1.6 mm
(0.0625 in.) ±10 percent. The pegs shall be randomly scattered in
the working area most comfortable to the test subject (i.e., right
side for right-handed subjects, left side for left-handed test sub-
jects, directly in front, etc.).

6-38.4.4.3 In starting the test, each peg shall be picked up
using a pincer grasp near the center of the barrel of the peg,
and shall be placed in the peg board beginning at the upper
left corner left to right and top to bottom

6-38.4.4.4 The time to place all pegs in the peg board shall be
measured for each test subject and shall be known as the dex-
terity test time.

6-38.4.4.5 Each test subject shall perform the test without
gloves following the steps in 6-38.4.4.2 through 6-38.4.4.4 until
the variance of the dexterity times of that person’s last three
repetitions does not exceed 8 percent. Variance shall be calcu-
lated by dividing the standard deviation by the average of
three repetitions, and multiplying by 100. The average of the
three repetitions shall be used as the baseline dexterity test
time (DTTb), and shall be between 25–45 seconds. The test
shall be conducted without the test subject’s knowledge of the
dexterity test time for each repetition.

6-38.4.4.6 Each test subject shall then perform the test with
one pair of gloves following the steps in 6-38.4.4.2 through
6-38.4.4.4 with the pair of test gloves until the variance of
the dexterity times of that person’s fastest three repetitions
does not exceed 8 percent. Variance shall be calculated as
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in 6-38.4.4.5. The average of the three fastest repetitions
shall be used as the dexterity test time with gloves (DTTg).
The test shall be conducted without the test subject’s knowl-
edge of the dexterity test time for each repetition.

6-38.4.4.7 The dexterity test times with gloves shall be com-
pared with the baseline dexterity test time for each test sub-
ject. The percentage of bare-handed control shall be
calculated as follows:

where:

DTTg =  dexterity time with glove

DTTb =  baseline dexterity test time

6-38.5 Report. The average percentage of bare-hand control
shall be reported for each test subject. The average percentage
of bare-handed control for all test subjects shall be reported
for each size.

6-38.6 Interpretation. The average percentage of bare-
handed control for size small and size large shall be used to
determine pass or fail performance. Failure of either size shall
constitute failure of the test.

6-39 Grip Test.  

6-39.1 Application. This test method shall apply to protec-
tive gloves.

6-39.2 Specimens.

6-39.2.1 A minimum of three glove pairs each for size small
and size large shall be used for testing.

6-39.2.2 Each sample glove pair shall be tested as a complete
set of gloves in new, as distributed, condition.

6-39.2.3 Sample glove pairs shall not receive special softening
treatments prior to tests.

6-39.2.4 Sample glove pairs shall be tested for each material
and construction combination.

6-39.3 Sample Preparation.

6-39.3.1 Samples for conditioning shall be whole gloves.

6-39.3.2 Specimen glove pairs shall be preconditioned as
specified in 6-1.2.

6-39.3.3 Specimen glove pairs shall be tested after being con-
ditioned for dry conditions as specified in 6-1.3.

6-39.3.4 Specimen glove pairs shall be tested after being con-
ditioned for wet conditions as specified in 6-1.8.

6-39.4 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.

6-39.5 Procedure.

Percent of bare-handed control
DTTg
DTTb
-------------- 100×=
6-39.5.1 Test subjects shall be selected so that their hand
dimensions are as close as possible to the middle of the range
for hand length and hand circumference as specified in the
tables provided for size small and size large gloves in 4-3.5.3.

6-39.5.2 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.

6-39.5.3 Dry-conditioned sample gloves shall be tested on a
dry rope and then on a wet rope.

6-39.5.4 Wet-conditioned sample gloves shall be tested on a
dry rope and then on a wet rope.

6-39.5.5 Each test subject shall test a minimum of three pairs
of sample gloves. Test subjects shall attempt one trial with
each pair of gloves for a minimum of six grip tests for each set
of conditions with at least three grip tests with size small gloves
and three grip tests with size large gloves.

6-39.5.6 Weight-pulling capacity with gloves shall be com-
pared with bare-handed weight-lifting capability. The percent-
age of weight-pulling capacity with gloves to bare-handed
weight-lifting capability shall be calculated as follows:

where:

WPCg =  weight-pulling capacity with gloves

WLCb =  bare-handed weight-lifting capability

6-39.6 Report. The percentage of bare-handed control shall
be reported for each sample glove pair, condition, and test
subject tested.

6-39.7 Interpretation. One or more sample glove pairs failing
this test shall constitute failing performance.

6-40 Ladder Shank Bend Resistance Test.  

6-40.1 Application. This test shall apply to protective footwear.

6-40.2 Specimens. A minimum of three footwear ladder
shanks shall be tested.

6-40.3 Sample Preparation.

6-40.3.1 Samples for conditioning shall be whole footwear.

6-40.3.2 Ladder shanks shall be conditioned as specified in 6-1.3.

6-40.4 Apparatus. The apparatus shall consist of a tensile-test-
ing machine, such as an Instron® or equivalent, that chal-
lenges a specimen with a simulated ladder rung. A 32-mm
diameter × 50-mm long (11/4-in. diameter × 2-in. long) non-
compressible probe shall be mounted on the movable arm.
The specimen support assembly shall consist of two 50 mm ×
25 mm × 25 mm (2 in. × 1 in. × 1 in.) noncompressible blocks
placed 50 mm (2 in.) apart as shown in Figure 6-40.4.4.

Percent of bare-handed control
WPCg

WLCb
--------------- 100×=
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FIGURE 6-40.4.4 Shank bend test setup.

6-40.5 Procedure. The ladder shank shall be placed on
mounting blocks as it would be oriented toward the ladder,
where the shank is affixed into the protective footwear and
subjected to force on its center with the test probe operated at
51 mm/min (2 in./min).

6-40.6 Report. Deflection at 182 kg (400 lb) shall be reported
to the nearest 1 mm (0.05 in.). The average deflection shall be
calculated and reported to the nearest 1 mm (0.05 in.).

6-40.7 Interpretation. Pass or fail performance shall be deter-
mined using the average deflection for all specimens tested.

6-41 Slip Resistance Test.  

6-41.1 Application. This test method shall apply to the foot-
wear sole and heel section.

6-41.2 Specimens. A minimum of three complete footwear
items shall be tested.

6-41.3 Sample Preparation.

6-41.3.1 Samples for conditioning shall be the whole foot-
wear items.

6-41.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-41.4 Procedure. Slip resistance shall be performed in
accordance with ASTM F 489, Standard Test Method for Static
Coefficient of Friction of Shoe Sole and Heel Materials as Measured by
the James Machine, in a dry condition.

6-41.5 Report.

6-41.5.1 The static coefficient of friction of each specimen
under dry conditions shall be reported.

6-41.5.2 The average static coefficient of friction of each spec-
imen under dry conditions shall be calculated and reported.

6-41.6 Interpretation. One or more footwear specimens fail-
ing this test shall constitute failing performance.

6-42 Label Durability and Legibility Test One.  

6-42.1 Application.

50 mm
(2 in.)

Shank
sample

25 mm
(1 in.)

Sample

Force

50 mm
(2 in.)

25 mm
(1 in.)

50 mm (2 in.)
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6-42.1.1 This test method shall apply to labels on protective
garments, hoods, gloves, and boots.

6-42.1.2 Modifications to this test method for testing garment
labels shall be as specified in 6-42.7.

6-42.1.3 Modifications to this test method for testing hood
labels shall be as specified in 6-42.8.

6-42.1.4 Modifications to this test method for testing glove
labels shall be as specified in 6-42.9.

6-42.1.5 Modifications to this test method for testing footwear
labels shall be as specified in 6-42.10.

6-42.2 Specimens. A minimum of three of each type of label
for each element shall be tested in each test. If labels have
areas of “write-in” information, two additional specimens shall
be tested that include those areas with sample information
written in.

6-42.3 Sample Preparation. Specimens shall be conditioned
as specified in 6-1.3.

6-42.4 Procedures.

6-42.4.1 Laundering Durability Test.

6-42.4.1.1 Specimens shall be subjected to ten cycles of laun-
dering and drying using Machine Cycle 1, Wash Temperature
V, and Drying Procedure Ai of AATCC 135, Dimensional
Changes in Automatic Home Laundering of Woven and Knit Fabrics.

6-42.4.1.2 A 1.8-kg, ±0.1 kg (4.0-lb, ±0.2 lb) load shall be used.
A laundry bag shall not be used.

6-42.4.1.3 Specimens shall be examined for legibility to the
unaided eye by a person with 20/20 vision, or vision corrected
to 20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

6-42.4.2 Abrasion Durability Test.

6-42.4.2.1 Specimens shall be subjected to abrasion in accor-
dance with ASTM D 4966, Standard Test Method for Abrasion
Resistance of Textile Fabrics, with the following modifications:

(1) The standard abrasive fabric and the felt-backing fabric
shall be soaked for 24 hours or agitated in distilled water
so that they are thoroughly wet.

(2) The standard abrasive fabric shall be rewetted after each
set of cycles by applying 20 ml (0.68 oz) of distilled water
from a squeeze bottle by squirting on the center of the
abrasive composite pad.

(3) Specimens shall be subjected to 200 cycles, 3200 revolu-
tions, of the test apparatus.

6-42.4.2.2 Specimens shall be examined for legibility to the
unaided eye by a person with 20/20 vision, or vision corrected
to 20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

6-42.4.3 Heat Durability Test.

6-42.4.3.1 Specimens shall be subjected to convective heat as
specified in 6-1.5.

6-42.4.3.2 Specimens shall be examined for legibility to the
unaided eye by a person with 20/20 vision, or vision corrected
to 20/20, at a nominal distance of 305 mm (12 in.) in a well-
illuminated area.

6-42.5 Report. The legibility for each specimen shall be
reported as acceptable or unacceptable.
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6-42.6 Interpretation. One or more label specimens failing
this test shall constitute failing performance.

6-42.7 Specific Requirements for Testing Garment Labels.

6-42.7.1 For testing label legibility after laundering, speci-
mens shall include individual labels sewn onto a 1-m (1-yd)
square of ballast material no closer than 51 mm (2 in.) apart
in parallel strips. The ballast material shall be as specified in
AATCC 135, Dimensional Changes in Automatic Home Laundering
of Woven and Knit Fabrics.

6-42.7.2 For testing label legibility after abrasion, specimens
shall be individual labels.

6-42.7.3 For testing label legibility after convective heat expo-
sure, specimens shall include individual labels sewn onto a
separate 380-mm, ±13 mm (15-in., ±1/2 in.) square of material
that meets the outer shell requirements of this standard.

6-42.7.4 Sample conditioning shall be the same conditioning
as specified for the respective tests.

6-42.7.5 Specimens shall be tested separately for legibility
after laundering, abrasion, and heat durability tests as speci-
fied in 6-42.4.1, 6-42.4.2, and 6-42.4.3, respectively.

6-42.8 Specific Requirements for Testing Hood Labels.

6-42.8.1 For testing label legibility after laundering, speci-
mens shall include complete hoods with labels attached.

6-42.8.2 For testing label legibility after abrasion, specimens
shall be individual labels.

6-42.8.3 For testing label legibility after convective heat expo-
sure, specimens shall include individual labels sewn onto a sepa-
rate 380-mm, ±13 mm (15-in., ±1/2 in.) square of hood material
that meets the hood material requirements of this standard.

6-42.8.4 Sample conditioning shall be the same conditioning
as specified for the respective tests.

6-42.8.5 Specimens shall be tested separately for legibility
after laundering, abrasion, and heat durability tests as speci-
fied in 6-42.4.1, 6-42.4.2, and 6-42.4.3, respectively.

6-42.9 Specific Requirements for Testing Glove Labels.

6-42.9.1 For testing label legibility after laundering and con-
vective heat exposure, specimens shall include complete
gloves with labels attached.

6-42.9.2 For testing label legibility after abrasion, specimens
shall be individual labels.

6-42.9.3 Sample conditioning shall be the same conditioning
as specified for the respective tests.

6-42.9.4 Specimens shall be tested separately for legibility
after laundering, abrasion, and heat durability tests as speci-
fied in 6-42.4.1, 6-42.4.2, and 6-42.4.3, respectively.

6-42.10 Specific Requirements for Testing Footwear Labels.

6-42.10.1 For testing label legibility after abrasion, specimens
shall be individual labels.

6-42.10.2 Sample conditioning shall be the same condition-
ing as specified for the respective tests.

6-42.10.3 Specimens shall be tested separately for legibility
after abrasion and heat durability tests as specified in 6-42.4.2
and 6-42.4.3, respectively.
6-43 Label Durability and Legibility Test Two.  

6-43.1 Application. This test method shall apply to labels on
helmets.

6-43.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.

6-43.3 Sample Preparation.

6-43.3.1 Samples for conditioning shall be whole helmets with
the labels attached.

6-43.3.2 Specimens shall be conditioned as specified in 6-1.3,
6-1.4, 6-1.6, and 6-1.7.

6-43.4 Procedure. Label specimens shall be examined for
legibility by a person with 20/20 vision, or vision corrected to
20/20, at a nominal distance of 305 mm (12 in.) in a well-illu-
minated area.

6-43.5 Report. The legibility for each label specimen shall be
reported as acceptable or unacceptable.

6-43.6 Interpretation. One or more label specimens failing
this test shall constitute failing performance.

6-44 Shell Retention Test.  

6-44.1 Application. This test shall apply to protective helmets.

6-44.2 Specimens. Specimens shall be selected as specified
in 2-3.4.2.

6-44.3 Sample Preparation.

6-44.3.1 Samples for conditioning shall be whole helmets.

6-44.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-44.4 Apparatus. The shell retention test fixtures shall con-
sist of rigid material of sufficient thickness and optional design
to facilitate firm attachment of the helmet shell while attached
to the chin strap tensile-testing machine.

6-44.5 Procedure. The specimen shall be tested by apply-
ing a pull force to the helmet shell perpendicular to the
reference plane to a maximum load of 36.5 kg (80 lb)
within 30 seconds. The maximum load shall be maintained
for 1 minute, +5/−0 seconds.

6-44.6 Report. The pass or fail results shall be recorded.

6-44.7 Interpretation. Any one specimen failing the test shall
constitute failing performance for the item being tested.

6-45 Luminous (Visible) Transmittance Test.  

6-45.1 Application. This test shall apply to faceshield/goggle
component lenses.

6-45.2 Specimens. Specimens shall be selected as specified
in 2-3.4.1.

6-45.3 Sample Preparation.

6-45.3.1 Samples for conditioning shall be complete
faceshield/goggle components.

6-45.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-45.4 Apparatus. The standard source of radiant energy
used in the measurement of luminous transmittance of filter
lenses shall be a projection-type lamp No. T-8 or other high-
powered, gas-filled, tungsten-filament incandescent lamp
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operated at the color temperature corresponding to Commis-
sion Internationale de l’Eclairage (CIE), Source A.

6-45.5* Procedure. Luminous transmittance shall be deter-
mined by one of the following means:

(1) By measuring the spectral transmittance and calculating
the luminous transmittance through the use of published
data on the spectral radiant energy of CIE Standard Illu-
minant A as specified in ISO/CIE 10526, Calorimetric Illu-
minants, and the relative luminous efficiency of the
average eye

(2) By using a Gardner pivotal sphere hazemeter and the
standards of luminous transmittance maintained by the
National Bureau of Standards

6-45.6 Report. The percentage of light transmission shall be
reported for each specimen. The average light transmission of
all specimens tested shall be calculated and reported.

6-45.7 Interpretation. Pass or fail performance shall be based
on the average light transmission measured.

6-46 Retroreflectivity and Fluorescence Test.  

6-46.1 Application.

6-46.1.1 This test method shall apply to trim materials used on
protective garments and helmets.

6-46.1.2 Trim materials shall be tested for each procedure
specified in 6-46.4.

6-46.2 Specimens.

6-46.2.1 A minimum of three trim test specimens shall be tested.

6-46.2.2 Each trim test specimen shall be 100 mm (4 in.) in
length by the width of the finished trim product. Where ret-
roreflective and nonretroreflective surface areas are com-
bined to form a trim, the specimen shall consist of the
retroreflective and nonretroreflective portions of the finished
trim product.

6-46.3 Sample Preparation.

6-46.3.1 Samples for conditioning shall include 305-mm
(12-in.) long sections of trim.

6-46.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-46.4 Procedures.

6-46.4.1 Measurement of Coefficient of Retroreflection.

6-46.4.1.1 The coefficient of retroreflection (Ra) shall be
determined in accordance with ASTM E 809, Standard Practice
for Measuring Photometric Characteristics of Retroreflectors, using
the following modifications.

(1) Test distance shall equal 15.2 m (50 ft).
(2) Observation angle shall equal 0.2 degree.
(3) Entrance angle shall equal −4 degrees.
(4) Receiver shall be provided with an entrance aperture of

26 mm (1.024 in.), ±5 percent in diameter that is equiva-
lent to 0.1 degree angular aperture.

(5) Exit aperture of the source shall be circular and 26 mm
(1.024 in.), ±5 percent in diameter that corresponds to
0.1 degree angular aperture.

(6) Retroreflector reference angle shall equal 90 degrees.
(7) Datum mark shall be placed as specified by the trim

manufacturer.
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6-46.4.1.2 The coefficient of retroreflection (Ra) shall be cal-
culated by the following equation:

where:

RI = coefficient of luminous intensity measured as 
specified in 6-46.4.1.1

Ar = only the 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.

6-46.4.2 Evaluation of Fluorescence.

6-46.4.2.1 Trim fluorescence shall be determined by examin-
ing the material under a black light at a distance of 305 mm
(12 in.) for a period of 30 seconds.

6-46.4.2.2 Specimens that exhibit fluorescence shall be desig-
nated as fluorescent. Specimens that do not exhibit fluores-
cence shall be designated as nonfluorescent.

6-46.4.3 Rainfall Test.

6-46.4.3.1 Specimens of trim shall be tested for retroreflectivity
when wet as specified in Annex A, “Method of Measuring Wet
Retroreflective Performance,” of EN 471, Specification for High
Visibility Warning Clothing, at a rate of 110 mm/hr (4 5/16 in./hr).

6-46.4.3.2 The coefficient of retroreflectivity (Ra) shall be
measured as specified in 6-46.4.1, 2 minutes, ±15 seconds after
the rainfall exposure has been started.

6-46.4.4 Convective Heat Exposure Test.

6-46.4.4.1 Specimens of trim shall be tested for retroreflectiv-
ity after convective heat exposure as specified in 6-1.5.

6-46.4.4.2 The coefficient of retroreflection (Ra) shall be mea-
sured as specified in 6-46.4.1.

6-46.4.4.3 The fluorescence shall be evaluated as specified
in 6-46.4.2.

6-46.5 Report.

6-46.5.1 The coefficient of retroreflection (Ra) shall be
reported for each specimen. The average Ra of all specimens
shall be calculated and reported separately for each of the test
procedures specified in 6-46.4.1, 6-46.4.3, and 6-46.4.4.

6-46.5.2 The number of fluorescent and nonfluorescent spec-
imens shall be reported separately for each of the test proce-
dures specified in 6-46.4.2, 6-46.4.3, and 6-46.4.4.

6-46.6 Interpretation.

6-46.6.1 For trim retroreflectivity, pass/fail performance shall
be determined using the average coefficient of retroreflection
(Ra) reported for each group of specimens for each of the pro-
cedures specified in 6-46.4.1, 6-46.4.3, and 6-46.4.4.

6-46.6.2 For trim fluorescence, any nonfluorescent specimens
in any test procedure shall constitute failing performance.

6-47 Hood Opening Size Retention Test.  

6-47.1 Application.

Ra

RI

Ar
-----=
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6-47.1.1 This test shall apply to the face openings or SCBA
facepiece interface openings of protective hoods.

6-47.1.2 Protective hoods with either elastic face openings or
manually adjustable face openings shall be tested by the pro-
cedure specified in 6-47.4.

6-47.1.3 Protective hoods designed for interface with a SCBA
facepiece(s) shall be tested by the procedure specified in 6-47.5.

6-47.2 Specimens. A minimum of three whole hoods shall
be tested.

6-47.3 Sample Preparation.

6-47.3.1 Samples for conditioning shall be whole hoods.

6-47.3.2 Specimens shall be conditioned as specified in 6-1.3.

6-47.4 Procedure for Elastic or Manually Adjustable Face 
Openings.

6-47.4.1 The hood shall be laid on a flat surface with the face
opening facing up.

6-47.4.2 The hood face opening shall be measured at a mini-
mum of eight separate locations around the entire perimeter
of the face opening. The locations of measurement shall be
marked on the hood.

6-47.4.3 The hood shall be positioned on the ISO size J head-
form specified in Figure 6-16.4.1 so that the hood is around
the neck area of the headform with the neck and head area of
the headform protruding through the face opening of the
hood. The hood shall then be donned and doffed for 50
cycles, passing the hood face opening up and over the head-
form to cover the head, forehead, sides of face, chin, and neck
each time and then passing the hood back down over the
headform to the starting area around the neck. Hoods with
manually adjustable face openings shall have the face opening
adjusted during each cycle, once after donning and again
before doffing.

6-47.4.4 Following the 50 cycles, the hood shall be removed
from the headform and the hood shall be allowed to relax for
1 minute.

6-47.4.5 The hood shall be laid on a flat surface with the face
opening facing up.

6-47.4.6 The opening dimensions shall then be measured at
the same locations marked around the entire perimeter of the
face opening specified in 6-47.4.2.

6-47.4.7 The percent difference of the hood face opening
dimensions before and after donning shall be determined.

6-47.5 Procedure for SCBA Facepiece Interface Openings.

6-47.5.1 The SCBA facepiece that the hood is designed to
interface with shall be properly mounted, according to the
SCBA manufacturer’s instructions, on an ISO size J headform
specified in Figure 6-16.4.1.

6-47.5.2 The hood shall then be donned on the headform,
placing it over the SCBA facepiece.

6-47.5.3 The contact surface of the hood face opening with
the SCBA facepiece shall be measured at a minimum of eight
separate locations around the entire perimeter of the face
opening contact area. The locations of measurement shall be
marked on the hood.
6-47.5.4 With the SCBA facepiece in place, the hood shall
then be positioned so that the hood is around the neck area of
the headform with the neck and head area of the headform
protruding through the face opening of the hood. The hood
shall then be donned and doffed for 50 cycles, passing the
hood face opening up and over the headform to cover the
head and to contact the SCBA facepiece around the entire
perimeter of the face opening contact area each time, and
then passing the hood back down over the headform to the
starting area around the neck. Where such hoods are
designed to be manually adjustable around the hood face
opening/SCBA facepiece interface area, the manual adjust-
ment shall be made during each cycle, once after donning and
again before doffing.

6-47.5.5 Following the 50 cycles, the hood shall be removed
from the headform, and the hood shall be allowed to relax for
1 minute.

6-47.5.6 The hood shall then be donned on the headform,
placing it over the SCBA facepiece.

6-47.5.7 The contact surface of the hood face opening with
the SCBA facepiece shall be measured at the same locations
marked around the entire perimeter of the face opening con-
tact area specified in 6-47.5.3.

6-47.5.8 The percent difference of the hood face opening
dimensions before and after donning shall be determined.

6-47.6 Report. The percent difference of the hood face
opening dimensions shall be reported for each specimen. The
average difference of the hood face opening dimensions shall
be calculated and reported.

6-47.7 Interpretation. Pass or fail performance shall be based
on the average difference of the hood face opening dimensions.

6-48 Whole Garment Liquid Penetration Test.  

6-48.1 Application.

6-48.1.1 This test method shall apply to protective garments.

6-48.1.2 Modifications to this test method for testing protec-
tive coats shall be as specified in 6-48.8.

6-48.1.3 Modifications to this test method for testing protec-
tive trousers shall be as specified in 6-48.9.

6-48.1.4 Modifications to this test method for testing protec-
tive coat and trouser sets or protective coveralls shall be as
specified in 6-48.10.

6-48.2 Specimens.

6-48.2.1 A minimum of three specimens shall be tested. Spec-
imens shall consist of individual coats, trousers, coveralls, or
sets of coats and trousers. Each element shall have in place all
layers that are required for the element to be compliant.

6-48.2.2 The size of the elements comprising the specimens
shall be chosen to conform with the dimensions of the manne-
quin for proper fit of the specimen on the mannequin in
accordance with the manufacturer’s sizing system. The size of
the elements comprising the specimen shall be the same size
as the mannequin in terms of chest circumference, waist cir-
cumference, and inseam height.
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6-48.3 Sample Preparation.

6-48.3.1 Specimens to be tested shall be conditioned as speci-
fied in 6-1.11.

6-48.3.2 Samples to be conditioned shall be complete garments.

6-48.4 Apparatus. The apparatus and supplies for testing
shall be those specified in ASTM F 1359, Standard Practice for
Evaluating the Liquid-Tight Integrity of Chemical Protective Cloth-
ing, with the following modifications:

(1) The surface tension of the water used in testing shall be
35 dynes/cm, ±5 dynes/cm.

(2) *The mannequin used in testing shall be fully upright
and shall have straight arms and legs with the arms posi-
tioned at the mannequin’s side.

6-48.5 Procedure. Liquid penetration testing of garments
shall be conducted in accordance with ASTM F 1359, Standard
Practice for Evaluating the Liquid-Tight Integrity of Chemical Protec-
tive Clothing, with the following modifications:

(1) No provision for partial garments shall be permitted.
(2) Blocking of the specimen shall be as specified in 6-48.8,

6-48.9, and 6-48.10, as appropriate, for the type of speci-
men being tested.

(3) The method used for mounting of the mannequin in the
spray chamber shall not interfere with the water spray.

(4) The normal outer surface of the material shall be
exposed to the liquid as oriented in the clothing item.

(5) Fluorescent or visible dyes shall not be used in the water
for spraying the suited mannequin.

(6) The suited mannequin shall be exposed to the liquid
spray for a total of 20 minutes, 5 minutes in each of the
four mannequin orientations.

(7) At the end of the liquid spray exposure period, excess liq-
uid shall be removed from the surface of the specimen.

(8) The specimen shall be inspected within 10 minutes of the
end of the liquid spray exposure period for evidence of
liquid penetration.

6-48.6* Report. A diagram shall be prepared for each test that
identifies the locations of any liquid leakage as detected on the
liquid-absorptive garment and the interior of the garment.

6-48.7 Interpretation. Any evidence of liquid on the liquid-
absorptive garment, as determined by visual, tactile, or absor-
bent toweling, shall constitute failure of the specimen.

6-48.8 Specific Requirements for Testing Coats.

6-48.8.1 The liquid-absorptive garment shall only cover the
upper torso and arms of the mannequin from the middle of
the mannequin’s neck, down to the mannequin’s waistline,
and down to the mannequin’s wrist crease.

6-48.8.2 The coat shall be donned on the mannequin in accor-
dance with the manufacturer’s instructions for proper wearing.

6-48.8.3 The coat collar shall be placed in the up position on
the mannequin with the collar closure system fastened in the
closed position. The head of the mannequin shall be sealed
off with a plastic bag. The plastic bag shall extend downward
over the collar a distance of not greater than 25 mm (1 in.)
and shall be taped down using duct tape or similar waterproof
tape. The tape shall not extend downward more than 75 mm
(3 in.) from the top of the collar. The bottom edge of the tape
and the plastic bag shall not come closer than 25 mm (1 in.)
2000 Edition
of the collar seam where a collar seam is present. Where
present, the collar neck seam shall not be covered.

6-48.8.4 The test shall be conducted with the mannequin’s
hands removed. The coat sleeve hem shall be taped smoothly
to a can or an object of similar cylindrical, rigid shape of the
same nominal diameter as the sleeve opening. The can or
cylindrical object shall be fitted over the wristlet and under the
coat outer shell sleeve hem. The tape shall be duct tape or sim-
ilar waterproof tape.

6-48.8.5 The coat shall be tested in conjunction with the pro-
tective trousers specified by the manufacturer, even where the
trousers are not being specifically evaluated by this test.

6-48.9 Specific Requirements for Testing Trousers.

6-48.9.1 The liquid-absorptive garment shall only cover the
lower torso and legs of the mannequin from the mannequin’s
waistline down to the mannequin’s ankles.

6-48.9.2 The trousers shall be donned on the mannequin
in accordance with the manufacturer’s instructions for
proper wearing.

6-48.9.3 Trousers shall be tested in conjunction with the pro-
tective coat specified by the manufacturer, even where the
coat is not being specifically evaluated by this test.

6-48.9.4 Absorbent toweling or similar material shall be
placed underneath the mannequin in order to prevent water
splashing up inside the trouser leg.

6-48.10 Specific Requirements for Testing Coveralls and for 
Testing Sets of Coats and Trousers.

6-48.10.1 The liquid-absorptive garment shall only cover the
torso, arms, and legs of the mannequin from the middle of the
mannequin’s neck, down to the mannequin’s wrist crease, and
down to 200 mm (8 in.) above the bottom of the heel.

6-48.10.2 The coverall or set of coat and trousers shall be
donned on the mannequin in accordance with the manufac-
turer’s instructions for proper wearing.

6-48.10.3 The coat collar shall be placed in the up position on
the mannequin with the collar closure system fastened in the
closed position. The head of the mannequin shall be sealed
off with a plastic bag. The plastic bag shall extend downward
over the collar a distance of not greater than 25 mm (1 in.)
and shall be taped down using duct tape or similar waterproof
tape. The tape shall not extend downward more than 75 mm
(3 in.) from the top of the collar. The collar neck seam shall
not be covered.

6-48.10.4 The test shall be conducted with the mannequin’s
hands removed. The coat sleeve hem shall be taped smoothly
to a can or an object of similar cylindrical, rigid shape of the
same nominal diameter as the sleeve opening. The can or
cylindrical object shall be fitted over the wristlet and under the
coat outer shell sleeve hem. The tape shall be duct tape or sim-
ilar waterproof tape.

6-48.10.5 Absorbent toweling or similar material shall be
placed underneath the mannequin in order to prevent water
splashing up inside the trouser leg.

6-49 Eyelet and Stud Post Attachment Test.  

6-49.1 Application. This test method shall apply to protective
footwear eyelets and stud posts.
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6-49.2 Specimens.

6-49.2.1 Specimens shall total two eyelets and two stud posts
on three separate footwear items.

6-49.2.2 Specimens shall be removed from the footwear and
shall be 25.4 mm × 50.8 mm (1 in. × 2 in.).

6-49.3 Sample Preparation.

6-49.3.1 Samples for conditioning shall be whole footwear.

6-49.3.2 The eyelet and stud post specimens shall be condi-
tioned as specified in 6-1.3.

6-49.4 Apparatus. A tensile-testing machine shall be used
with a traverse rate of 51 mm/min (2 in./min). Clamps mea-
suring 25 mm × 38 mm (1 in. × 11/2 in.) shall have gripping
surfaces that are parallel, flat, and capable of preventing slip-
page of the specimen during the test.

6-49.5 Procedure. The stud post or eyelet puller shall be
inserted or attached to the upper position of the tensile-
testing machine. The traverse rate shall be set at 50 mm/
min (2 in./min). The test eyelet or stud post shall be
attached using the appropriate puller fixture. The eyelet
stay shall be clamped, but clamping the metal portion of the
eyelets or stud hook in the lower clamps shall not be permit-
ted. The distance between the clamps and stud hooks or
eyelets shall be 1.6 mm to 3.2 mm (1/16 in. to 1/8 in.). The
test shall then be started.

6-49.6 Report. The force will reach a peak, decline slightly,
and then increase to complete failure; however, the value at
which the force first declines shall be recorded and reported
as the initial failure point, since this is the separation point of
the material around the eyelet or stud post. The average force
shall be calculated and reported.

6-49.7 Interpretation. The average force shall be used to
determine pass/fail.

6-50 Breaking Strength Test.  

6-50.1 Application. This test shall apply to garment outer
shell and collar lining materials used in protective garments.

6-50.2 Specimens. Five specimens in each of the warp and
filling directions shall be tested from each sample unit.

6-50.3 Sample Preparation.

6-50.3.1 Specimens shall be tested after being subjected to the
procedure specified in 6-1.2 at 10 cycles.

6-50.3.2 Samples for conditioning shall be 1-m (1-yd) square
of material.

6-50.4 Procedure. Specimens shall be tested for breaking
strength in accordance with ASTM D 5034, Standard Method for
Breaking Force and Elongation of Textile Fabrics (Grab Test).

6-50.5 Report. The breaking strength of each specimen shall
be reported and an average breaking strength shall be calcu-
lated for the warp and filling directions.

6-50.6 Interpretation. Pass or fail performance shall be
based on the average breaking strength in the warp and fill-
ing directions. Failure in any one direction constitutes fail-
ure for the material.
6-51 Conductive and Compressive Heat Resistance (CCHR)
Test.  

6-51.1 Application. This test method shall apply to the shoul-
der areas and the knee areas of protective garments.

6-51.2 Samples.

6-51.2.1 Samples shall consist of composites representative of
all layers of the shoulder areas and knee areas used in the
actual construction of the protective garment. Different sam-
ples shall be made representing each different composite
combination used by the garment manufacturer.

6-51.2.1.1 Samples of garment shoulder areas shall be repre-
sentative of the area in the actual garment that measures at
least 100 mm (4 in.) along the crown of the shoulder and
extending down from the crown on both the front and back of
the garment at least 50 mm (2 in.). The crown of the shoulder
shall be the uppermost line of the shoulder when the garment
is laying flat on an inspection surface with all closures fastened.

6-51.2.1.2 Samples of garment knee areas shall be representa-
tive of the knee area in the actual garment that measures at
least 150 mm × 150 mm (6 in. × 6 in.).

6-51.2.2 Samples shall measure 200 mm × 200 mm (8 in. × 8 in.)
and shall be prepared of the composite layers. The sample of the
composite layers shall be sewn along two adjacent sides, with the
layers arranged in the same order and orientation as intended to
be worn.

6-51.2.3 All samples shall first be preconditioned as specified
in 6-1.2.

6-51.3 Specimen Preparations.

6-51.3.1 A minimum of six specimens for testing shall be
taken from the samples after the preconditioning specified
in 6-51.2.3.

6-51.3.2 The specimens shall measure 150 mm × 150 mm
(6 in. × 6 in.) and shall be cut from the sample excluding
the sewn areas so that the composite layers comprising the
specimen are not sewn together at any point.

6-51.3.3 Specimens for both wet condition testing and dry con-
dition testing shall then be conditioned as specified in 6-1.3.

6-51.3.4 For wet condition testing only, the innermost layer of
the composite specimen shall then be further conditioned as
follows prior to testing:

(1) Blotter paper measuring 225 mm × 225 mm (9 in. × 9 in.)
shall be saturated in distilled water.

(2) Two sheets of the saturated blotter paper shall be run
together through a wringer that meets the requirements
of 10.2 of AATCC 70, Test Method for Water Repellency: Tum-
ble Jar Dynamic Absorption Test.

(3) The innermost layer of the composite specimen shall be
placed between the two sheets of blotting paper.

(4) The innermost layer of the composite specimen,
between the two sheets of blotting paper, shall be placed
into a 4-L (1-gal) size air- and liquidtight bag and the bag
shall be sealed closed.

(5) The innermost layer of the composite specimen, between
the two sheets of blotting paper, shall be conditioned in
the air- and liquidtight bag at room temperature for at
least 24 hours, and shall not be removed from condition-
ing more than 5 minutes prior to testing.
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(6) After removal from conditioning, the innermost layer
shall be removed from the blotting paper, and the com-
posite specimen shall be resembled with all layers
arranged in the same order and orientation as intended
to be worn.

6-51.4 Procedure.

6-51.4.1 A minimum of six specimens shall be tested for
shoulder areas, three for wet condition testing, and three for
dry condition testing. A minimum of six specimens shall be
tested for knee areas, three for wet condition testing and three
for dry condition testing.

6-51.4.2 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
modifications specified herein.

6-51.4.3 Specimens shall be tested using an exposure temper-
ature of 280°C, +3°/−0°C (536°F, +5°/−0°F).

6-51.4.4 For the shoulder area CCHR rating, the sensor
assembly shall be modified so that the pressure applied to the
test specimens shall be 8 g/cm2, ±0.8 g/cm2 (2 psi, ±0.2 psi).

6-51.4.5 For the knee area CCHR rating, the sensor assembly
shall be modified so that the pressure applied to the test spec-
imens shall be 32 g/cm2, ±3.2 g/cm2 (8 psi, ±0.08 psi).

6-51.4.6 The CCHR rating for each specimen in each test
shall be the time in seconds to achieve a temperature rise of
24°C (75°F).

6-51.4.7 For purposes of calculating the time to a 24°C (75°F)
temperature rise, the room temperature in the testing area
shall be determined immediately prior to starting the test and
that temperature shall be used as the base temperature in
determining the 24°C (75°F) rise. The time shall be measured
to the nearest tenth of a second. Time “zero” shall be the time
that the sensor and specimen are placed in direct contact with
the exposure surface.

6-51.5 Report.

6-51.5.1 The individual CCHR rating for each specimen in
each test shall be reported.

6-51.5.2 The average CCHR rating for the shoulder area wet
condition test specimens shall be separately calculated and
reported. The average CCHR rating for the shoulder area
dry condition test specimens shall be separately calculated
and reported.

6-51.5.3 The average CCHR rating for the knee area wet condi-
tion test specimens shall be separately calculated and reported.
The average CCHR rating for the knee area dry condition test
specimens shall be separately calculated and reported.

6-51.6 Interpretation.

6-51.6.1 Pass/fail determination for shoulder area wet condi-
tion test specimens shall be based on the average reported
CCHR rating of all wet specimens. Pass/fail determination for
shoulder area dry condition test specimens shall be based on
the average reported CCHR rating of all dry specimens tested.
Failure of either the wet condition test set or the dry condition
test set to achieve an average CCHR of at least 13.5 shall con-
stitute failing performance.

6-51.6.2 Pass/fail determination for knee area wet condition
test specimens shall be based on the average reported CCHR
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rating of all wet specimens. Pass/fail determination for knee
area dry condition test specimens shall be based on the aver-
age reported CCHR rating of all dry specimens tested.

6-51.6.3 If an individual CCHR rating from any individual
specimen varies more than ±8 percent from the average
results for that test set, the results for that test set shall be dis-
carded and another set of specimens shall be tested.

Chapter 7 Referenced Publications

7-1 The following documents or portions thereof are refer-
enced within this standard as mandatory requirements and
shall be considered part of the requirements of this standard.
The edition indicated for each referenced mandatory docu-
ment is the current edition as of the date of the NFPA issuance
of this standard. Some of these mandatory documents might
also be referenced in this standard for specific informational
purposes and, therefore, are also listed in Appendix B.

7-1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, PO Box 9101, Quincy, MA 02269-
9101.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 1997 edition.

NFPA 1981, Standard on Open-Circuit Self-Contained Breathing
Apparatus for the Fire Service, 1997 edition.

7-1.2 Other Publications.

7-1.2.1 AATCC Publication. American Association of Textile
Chemists and Colorists, PO Box 12215, Research Triangle
Park, NC 27709.

AATCC 70, Test Method for Water Repellency: Tumble Jar
Dynamic Absorption Test, 1989.

AATCC 135, Dimensional Changes in Automatic Home Laun-
dering of Woven and Knit Fabrics, 1989.

7-1.2.2 ANSI Publications. American National Standards Insti-
tute, Inc., 11 West 42nd Street, 13th floor, New York, NY 10036.

ANSI Z34.1, Standard for Third-Party Certification Programs for
Products, Processes, and Services, 1993.

ANSI Z41, Standard for Personal Protection—Protective Foot-
wear, 1991.

7-1.2.3 ASTM Publications. American Society for Testing
and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959.

ASTM B 117, Standard Method of Salt Spray (Fog) Testing, 1985.
ASTM B 152, Specification for Copper Sheet, Strip Plate, and

Rolled Bar, 1986.
ASTM D 471, Standard Test Method for Rubber Property-Effect of

Liquids, 1995.
ASTM D 1003, Standard Test Method for Haze and Luminous

Transmittance of Transparent Plastics, 1988.
ASTM D 1630, Standard Test Method for Rubber Property—

Abrasion Resistance (Footwear Abrader), 1994.
ASTM D 1683, Standard Test Method for Failure in Sewn Seams

of Woven Fabrics, 1990.
ASTM D 3787, Standard Test Method for Hydraulic Bursting

Strength of Knitted Goods and Nonwoven Fabrics—Ball Burst Testing
Method, 1989.

ASTM D 3940, Standard Test Method for Bursting Strength
(Load) and Elongation of Sewn Seams of Knit or Woven Stretch Textile
Fabrics, 1983.
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ASTM D 4966, Standard Test Method for Abrasion Resistance of
Textile Fabrics, 1989.

ASTM D 5034, Standard Method for Breaking Force and Elonga-
tion of Textile Fabrics (Grab Test), 1995.

ASTM D 5733, Standard Test Method for the Tearing Strength of
Nonwoven Fabrics by the Trapezoidal Procedure, 1995.

ASTM E 809, Standard Practice for Measuring Photometric Char-
acteristics of Retroreflectors, 1994.

ASTM E 1321, Standard Test Method for Determining Material
Ignition and Flame Spread Properties, 1997.

ASTM F 489, Standard Test Method for Static Coefficient of Fric-
tion of Shoe Sole and Heel Materials as Measured by the James
Machine, 1977.

ASTM F 903, Standard Test Method for Resistance of Protective
Clothing Materials to Penetration by Liquids, 1990.

ASTM F 1060, Standard Test Method for Thermal Protective Per-
formance of Materials for Protective Clothing for Hot Surface Contact,
1987.

ASTM F 1116, Standard Test Method for Determining Dielectric
Strength of Overshoe Footwear, 1988.

ASTM F 1342, Standard Test Method for Protective Clothing
Material Resistance to Puncture, 1991.

ASTM F 1359, Standard Practice for Evaluating the Liquid-
Tight Integrity of Chemical Protective Clothing, 1991.

ASTM F 1671, Standard Test Method for Resistance of Materials
Used in Protective Clothing to Penetration by Blood-Borne Pathogens
Using Phi-X-174 Bacteriophage as a Test System, 1995.

ASTM F 1790, Standard Test Methods 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, 1998.

7-1.2.4 Commission Internationale de l’Eclairage. U.S. National
Committee of the CIE, c/o Mr. Thomas M. Lemons, TLA —
Lighting Consultants, Inc., 7 Pond Street, Salem, MA 01970-4819.

ISO/CIE 10526, Calorimetric Illuminants, 1991.

7-1.2.5 EN Publication. European Standard, BSI, Linford
Wood, Milton Keynes MK14 6LE, UK.

EN 471, Specification for High Visibility Warning Clothing, 1994.

7-1.2.6 FIA Publication. Footwear Industries of America,
1420 K Street, NW, Suite 600, Washington, DC 20005.

FIA 1209, Whole Shoe Flex, 1984.

7-1.2.7 GSA Publications. General Services Administration,
Specifications Activity, Printed Materials Supply Division,
Building 197, Naval Weapons Plant, Washington, DC 20407.

Federal Specification FED-V-F-106F, Fasteners, Interlocking,
Slide, Amendment 2, 20 April 1990.

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

Method 1534, Melting of Synthetic Fiber, 20 July 1978.
Method 5504, Water Resistance of Coated Cloth; Spray Absorp-

tion Method, 20 July 1978.
Method 5512, Water Resistance of Coated Cloth; High Range,

Hydrostatic Pressure Method, 20 July 1978.
Method 5903.1, Flame Resistance of Cloth; Vertical, 28 Decem-

ber 1989.
Method 5905.1, Flame Resistance of Material; High Heat Flux

Flame Contact, 31 March 1987.
7-1.2.8 ISO Publications. International Standards Organiza-
tion, 1 rue de Varembé, Case Postale 56, CH-1211 Geneve 20,
Switzerland.

ISO Guide 25, General Requirements for the Competence of Cali-
bration and Testing Laboratories, 1990.

ISO 9001, Quality Systems — Model for Quality Assurance in
Design, Development, Production, Installation, and Servicing, 1994.

7-1.2.9 SAE Publication. Society of Automotive Engineers,
400 Commonwealth Drive, Warrendale, PA 15096.

SAE J211, Instrumentation for Impact Test, 1988.

7-1.2.10 U.S. Government Publication. U.S. Government Print-
ing Office, Washington, DC 20402.

Title 29, Code of Federal Regulations, Part 1910, Section 132,
General Requirements of Subpart I, Personal Protective Equip-
ment, 1994.

7-1.2.11 U.S. Department of Defense. Standardization Doc-
ument Order Desk, Building 4/D, 700 Robbins Avenue, Phil-
adelphia, PA 19111-5094.

A-A-55634, Commercial Item Description Zippers (Fasteners, Slide
Interlocking), March 20, 1998.

MIL-F-10884G, Fastener, Snap, June 16, 1995.

7-1.2.12 Stoll, A. M. and M. A. Chianta, “Method and Rating
System for Evaluation of Thermal Protection,” Aerospace Medi-
cine, vol. 40, 1968, pp. 1232–1238.

Appendix A Explanatory Material

Appendix A is not a part of the requirements of this NFPA docu-
ment but is included for informational purposes only. This appendix
contains explanatory material, numbered to correspond with the appli-
cable text paragraphs.

A-1-1 Organizations responsible for specialized functions
including, but not limited to, wildland fire fighting, proximity
and other specialized fire fighting, emergency medical ser-
vice, special operations, and hazardous materials response
should use appropriate protective clothing and protective
equipment specifically designed for those activities.

A-1-2 This standard is not designed to be utilized as a pur-
chase specification. It is prepared, as far as practicable, with
regard to required performance, avoiding restriction of
design wherever possible. Purchasers should specify depart-
mental requirements for items such as color, markings, clo-
sures, pockets, and trim patterns. Tests specified in this
standard should not be deemed as defining or establishing
performance levels for protection from all structural fire-fight-
ing environments.

A-1-2.2 The testing requirements in Chapter 6 of this stan-
dard are not intended to establish the limitations of the work-
ing environment for fire fighting but are intended to establish
material performance. Users should be advised that when a
continual increase of heat is felt through the protective
ensemble, the protective ensemble could be nearing its maxi-
mum capability and injury could be imminent.

Users should be advised that if unusual conditions prevail,
or if there are signs of abuse or mutilation of the protective
ensemble or any element or component thereof, or if modifi-
cations or replacements are made or accessories are added
without authorization of the protective ensemble element
manufacturer, the margin of protection might be reduced.
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Users should be advised that the protective properties in
new structural fire-fighting protective ensemble elements, as
required by this standard, can diminish as the product is worn
and ages.

A-1-3.1 Accessories. Such accessories include, but are not lim-
ited to, utility belts, harnesses, back packs, tools, tool packs,
radios, radio packs, suspenders, lights, and heat-sensing devices.

A-1-3.2 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A-1-3.4 Authority Having Jurisdiction. The phrase “authority
having jurisdiction” is used in NFPA documents in a broad
manner, since jurisdictions and approval agencies vary, as do
their responsibilities. Where public safety is primary, the
authority having jurisdiction may be a federal, state, local, or
other regional department or individual such as a fire chief;
fire marshal; chief of a fire prevention bureau, labor depart-
ment, or health department; building official; electrical
inspector; or others having statutory authority. For insurance
purposes, an insurance inspection department, rating bureau,
or other insurance company representative may be the author-
ity having jurisdiction. In many circumstances, the property
owner or his or her designated agent assumes the role of the
authority having jurisdiction; at government installations, the
commanding officer or departmental official may be the
authority having jurisdiction.

A-1-3.9 Bitragion Coronal Arc. See Figure A-1-3.9.

FIGURE A-1-3.9 Bitragion coronal arc.

33
2000 Edition
A-1-3.10 Bitragion Inion Arc. See Figure A-1-3.10.

FIGURE A-1-3.10 Bitragion inion arc.

A-1-3.35 Entry Fire Fighting. Examples of fires that commonly
produce extreme levels of convective, conductive, and radiant
heat and could result in incidents incorporating entry fire fight-
ing operations include, but are not limited to, bulk flammable
liquid fires, bulk flammable gas fires, and aircraft fires.

A-1-3.42 Footwear. See Figure A-1-3.42.

FIGURE A-1-3.42 Identification of footwear terms.

A-1-3.67 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdiction
should utilize the system employed by the listing organization
to identify a listed product.

A-1-3.93 Proximity Fire Fighting. Examples of fires that com-
monly produce high levels of radiant heat as well as convective
and conductive heat, and could result in incidents incorporat-
ing proximity fire-fighting operations include, but are not lim-
ited to, bulk flammable liquid fires, bulk flammable gas fires,
bulk flammable metal fires, and aircraft fires.

A-2-1.4 The NFPA, from time to time, has received complaints
that certain items of fire and emergency services protective
clothing or protective equipment might be carrying labels
falsely identifying them as compliant with an NFPA standard.
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NFPA advises those purchasing protective ensembles or
protective ensemble elements to be aware of the following:

For protective ensembles or protective ensemble elements
to meet the requirements of NFPA 1971, Standard on Protective
Ensemble for Structural Fire Fighting, they must be certified by an
independent third-party certification organization. In addi-
tion, the item must carry the label, symbol, or other identify-
ing mark of that certification organization.

A protective ensemble or element that does not bear the
mark of an independent third-party certification organization
is not compliant with NFPA 1971 even if the product label
states that the protective ensemble or element is compliant.

For further information about certification and product
labeling, Chapters 2 and 3 of NFPA 1971 should be referenced.
Also, the definitions for Certification/Certified (1-3.15), Labeled
(1-3.64), and Listed (1-3.67) in Section 1-3 should be reviewed.

Third-party certification is an important means of ensuring
the quality of fire and emergency services protective clothing
and equipment. To be certain that an item is properly certi-
fied, labeled, and listed, the NFPA recommends that prospec-
tive purchasers require appropriate evidence of certification
for the specific product and model from the manufacturer
before purchasing. Prospective purchasers also should contact
the certification organizations and request copies of the certi-
fication organization’s list of certified products to the appro-
priate NFPA standard. This listing is a requirement of third-
party certification by this standard and is a service performed
by the certification organization.

All NFPA standards on fire and emergency services protec-
tive clothing and equipment require that the item be certified
by an independent third-party certification organization and,
as with NFPA 1971 protective ensembles or protective ensem-
ble elements, all items of fire and emergency services protec-
tive clothing and equipment must carry the label, symbol, or
other identifying mark of that certification organization.

Any item of protective clothing or protective equipment
covered by an NFPA standard that does not bear the mark of
an independent third-party certification organization is not
compliant with the appropriate NFPA standard even if the
product label states that the item is compliant.

A-2-2.1 The certification organization should have a sufficient
breadth of interest and activity so that the loss or award of a
specific business contract would not be a determining factor
in the financial well-being of the agency.

A-2-2.3 The contractual provisions covering certification pro-
grams should contain clauses advising the manufacturer that,
if requirements change, the product should be brought into
compliance with the new requirements by a stated effective
date through a compliance review program involving all cur-
rently listed products.

Without these clauses, certifiers would not be able to move
quickly to protect their name, marks, or reputation. A product
safety certification program would be deficient without these
contractual provisions and the administrative means to back
them up.

A-2-2.4 Investigative procedures are important elements of an
effective and meaningful product safety certification program.
A preliminary review should be carried out on products sub-
mitted to the agency before any major testing is undertaken.

A-2-2.7 Such factory inspections should include, in most
instances, witnessing of production tests. With certain prod-
ucts, the certification organization inspectors should select
samples from the production line and submit them to the
main laboratory for countercheck testing. With other prod-
ucts, it might be desirable to purchase samples in the open
market for test purposes.

A-2-2.9 For further information and guidance on recall pro-
grams, see 29 CFR 7, Subpart C.

A-3-1.1 Purchasers might wish to include a requirement in the
purchase specifications for an additional label that includes
certain information such as the date of manufacture, manufac-
turer’s name, and garment identification number to be located
in a protected location on the garment in order to reduce the
chance of label degradation and as a backup source of informa-
tion to aid in garment tracking or during an investigation.

A-3-1.3 See A-2-1.4.

A-3-2.4 A statement should be included in the user informa-
tion advising that, upon the purchaser’s request, the manufac-
turer is to furnish all documentation required by this standard
and the test data showing compliance with this standard. A
statement also should be included in the user information
advising that, upon the purchaser’s request, the manufacturer
is to furnish a complete specification of all materials and com-
ponents comprising each certified hood.

A-3-2.4(f) Additional general information on care, cleaning,
and use of protective clothing and equipment can be obtained
from either SAFER, PPE Care and Use Guidelines, 8920 Limo-
nite Ave., #169, Riverside, CA 92509, or F.I.E.R.O., PPE Care and
Use Guidelines, 1029 Lansdowne Road, Charlotte, NC 28270.

A-4-1 A protective ensemble consisting of both a protective
coat and protective trousers is required to be utilized for struc-
tural fire fighting by 5-2.1 and 5-2.6 of NFPA 1500, Standard on
Fire Department Occupational Safety and Health Program, for pro-
tection of the fire fighter’s torso and limbs. An overlap of coat
and trousers by measurement of the garments on the wearer
also is required by 5-2.1.1 of NFPA 1500. Utilizing three-quar-
ter-length boots instead of protective trousers leads to
increased burn injury for the lower torso, since they signifi-
cantly reduce leg, groin, and buttock protection. Wearing
three-quarter-length boots instead of protective trousers is
prohibited by 5-2.1 of NFPA 1500.

Purchasers of protective clothing should realize that fire
fighters have to wear many items of protective clothing and
equipment. Any interference by one item with the use of
another might result in inefficient operations or unsafe situa-
tions. Chest girth, sleeve length, and coat length should be
required for protective coats; waist girth, inseam length, and
crotch rise should be required for protective trousers; and
chest girth, sleeve length, waist girth, outseam length from the
underarm to the pant cuff, and trunk length from the base of
neck to the crotch fold should be required for protective cov-
eralls. Since manufacturers’ patterns vary, measurement for
sizing should be done by the manufacturer’s representative or
by a trained person in accordance with the manufacturer’s
instructions to ensure proper fit.

A-4-1.2 Purchasers might wish to specify additional reinforce-
ment or padding in high-wear or load-bearing areas, such as
pockets, cuffs, knees, elbows, and shoulders. Padding could
include additional thermal barrier material meeting require-
ments as specified herein. Reinforcing material could include
the outer shell material or leather. Purchasers are cautioned
that additional weight caused by excessive reinforcement or
padding could lead to fatigue or result in injury.
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A-4-1.3 The fastener system should be specified by the pur-
chaser. Fastener system methods can include, but are not lim-
ited to the following:

(1) Entirely securing the thermal barrier and moisture bar-
rier to a component part of the outer shell with snap fas-
teners or fastener tape

(2) Zipping the thermal barrier and moisture barrier to the
outer shell

(3) Stitching the thermal barrier and moisture barrier into
the coat in the neck and into the trouser in the waist area
with snap fasteners or hook and pile fasteners securing
the remainder

(4) Entirely stitching the thermal barrier and moisture bar-
rier to the outer shell

It is strongly recommended that the thermal barrier and
moisture barrier be detachable to facilitate cleaning the
garments.

A-4-1.7 Purchasers should consider specifying requirements
for hook and pile fastener service life, for dry and wet opera-
tion, and for thermal stability including shrinkage, melt,
char, and drip requirements where tested in accordance with
Section 6-6.

A-4-1.11 Purchasers should specify pockets large enough to
hold the items normally carried. Placement should allow for
access to the pockets while wearing SCBA. Specifying bal-
looned pockets can increase capacity but could interfere with
maneuverability. Ballooning only the back edges could mini-
mize the maneuverability problem. Divided pockets as well as
pockets for specific items such as SCBA facepieces and radios
could be desirable.

A-4-1.12 Users of protective clothing should be aware that
reflective trims have varying durability under field use condi-
tions. Trim can be damaged by heat, but still appear to be in
good condition when it might have lost retroreflective proper-
ties. Trim can become soiled and lose fluorescing and retrore-
flective qualities. Trim can lose retroreflective qualities in rain
or in fire-fighting water exposures.

Trim should be checked periodically by using a flashlight
to determine retroreflective performance. The trim should be
bright. Samples of new trim can be obtained from the manu-
facturer for comparison, if necessary.

A-4-1.14.2 Purchasers should consider specifying wristlets
with a thumb hole or bartack creating a thumb hole for the
wearer’s thumb in order to ensure protection when arms are
in the raised position.

A-4-1.14.5 Use of vertical trim on the front of a protective coat
has been shown to be capable of detrimentally affecting the
performance of SCBA in high heat exposure conditions, such
as flashover heat/flame conditions.

A basic minimum trim pattern has been established to
eliminate CIL requirements and the requirements for mini-
mum square inches for trim. It was decided to use minimum
325-in.2 fluorescence on a size 40 coat and for all other coats
to have trim established proportionately using a trim pattern
instead of actual square-inch requirements.

It is recommended that the circumferential bands on the
coat not be aligned. An irregular pattern of bands improves
the conspicuousness of the user.

A-4-1.14.6 Coat length is not addressed in this document as it
must be determined by the individual donning both coat and
trouser and proceeding through the directions contained in
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NFPA 1500 to ensure adequate overlap between the coat and
trouser. Overlap is a significant safety issue and can be best
addressed by careful overlap evaluation and ensuring only
those coat/trouser combinations are worn that are recom-
mended by the manufacturer of those ensemble items.

A-4-1.15.1 A protective ensemble consisting of both a protec-
tive coat and protective trousers is required to be utilized for
structural fire fighting by 5-2.1 and 5-2.6 of NFPA 1500, Stan-
dard on Fire Department Occupational Safety and Health Program,
for protection of the fire fighter’s torso and limbs. An overlap
of coat and trousers by measurement of the garments on the
wearer also is required by 5-2.1.1 of NFPA 1500. Utilizing
three-quarter-length boots instead of protective trousers leads
to increased burn injury to the lower torso, since they signifi-
cantly reduce leg, groin, and buttock protection. Wearing of
three-quarter-length boots instead of protective trousers is
prohibited by 5-2.1 of NFPA 1500.

A-4-1.15.3 It is recommended that the trim on trousers be
positioned at least 75 mm (3 in.) above the leg hem.

A-4-2.2 Many helmet designs expose the faceshield/goggle
component(s) to abrasion, heat, flame, and particulate contam-
ination. Purchasers might wish to specify a means of protecting
the component(s). This could include, but not be limited to,
faceshield/goggle components that retract inside the helmet,
coverings for the component(s), and component(s) that are
inherently resistant to the fire-fighting environment.

A-4-3.5.3 The values contained in the five tables are bare-
hand dimensions, not glove pattern dimensions. Guidelines
for applying these dimensions to flat glove patterns vary,
depending on such factors as the type of pattern being used,
the number of layers in the glove, and the type of fit desired
for the glove.

The values contained in the five tables are those that apply
to the five-size system intended to fit a population defined as
the 5th percentile (female) through the 95th percentile
(male) in the U.S. Army. These values are not valid if other
than a five-size system is being used or if the demographics of
the intended population vary.

Caution should be used in determining the specific value
to be used in glove patterning from the given range of values
for a particular dimension and glove size. The choice of the
lowest, middle, or highest value is related to expectations of
how the glove will fit.

A-5-1.15 Fire fighters can encounter many common liquids
during the normal performance of their duties, such as doing
structural fire-fighting operations. The performance require-
ments of 5-1.14 should not be interpreted to mean that the
protective garments are suitable or are permitted to be used
for protection to the wearer during any hazardous materials
operation. It is the intent of this standard to provide protec-
tion from intrusion throughout the protective garment body
by certain liquids, including some common chemicals.

A-5-3.9 Fire fighters can encounter biohazards during the
normal performance of their duties, including rescue of vic-
tims from fires, extrication of victims from vehicles or other
entrapment situations, provision of first responder or emer-
gency medical care, or other rescue situations. It is the intent
of this standard to provide protection from intrusion through-
out the glove body by certain liquids, including some common
chemicals and from blood-borne pathogens.
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A-5-3.10 Fire fighters can encounter many common liquids
during the normal performance of their duties, such as dur-
ing structural fire-fighting operations. The performance
requirement of 5-3.10 should not be interpreted to mean that
gloves for structural fire fighting are suitable or are permit-
ted to be used for protection to the wearer during any haz-
ardous materials operations. It is the intent of this standard
to provide protection from intrusion throughout the glove
body by certain common liquids and from blood-borne or
other liquid-borne pathogens.

Water is also included as a liquid. The inclusion of water in
the liquid penetration requirement satisfies essential safety cri-
teria for structural fire-fighter gloves. The glove requirements
are largely based on the work of G. C. Coletta, I. J. Arons, L.
Ashley, and A. Drennan in NIOSH 77-134-A, The Development of
Criteria for Firefighters’ Gloves, and Arthur D. Little in NIOSH 77-
134-B, Glove Requirements. This NIOSH report is the landmark
study in this field and the merits of its testimony should not be
underestimated. It subsequently has been validated by the
work of NASA, Project FIRES, the International Association of
Fire Fighters, and reports by the fire service. The study identi-
fied a set of qualitative and quantitative criteria for fire-fighter
gloves. Those criteria form the basis from which recommenda-
tions were made for both new glove standards and a prototype
glove system that met those standards. The NIOSH survey of
hand and wrist injury statistics and fire fighter’s task-oriented
needs provided the most in-depth identification of structural
fire fighter glove requirements to date. That study identified
the following critical performance needs:

(1) Resistance to cut
(2) Resistance to puncture
(3) Resistance to heat penetration (radiant and conductive)
(4) Resistance to wet heat penetration (scald-type injury)
(5) Resistance to cold

a. Dry
b. Wet

(6) Resistance to electricity
(7) Dexterity
(8) Resistance to liquids

a. Penetration
b. Retention
c. Material degradation

(9) Comfort

a. Cold and heat
b. Absorbency
c. Weight
d. Stiffness
e. Fit

(10) Resistance to flame
(11) Durability
(12) Drying
(13) Visibility

Thus, NIOSH developed a comprehensive list of all the
design and performance parameters required by fire service
gloves. This list addressed documented hazards encountered
by structural fire fighters and it served as the foundation for
the development of the first and all subsequent editions of the
former glove standard, NFPA 1973, Standard on Gloves for Struc-
tural Fire Fighting, as well as this standard. The following out-
lines how closely the NIOSH committee has followed the
NIOSH guide for design criteria, performance criteria, and
test methods for fire-fighter gloves.
Critical Performance Needs as Addressed in NFPA 1971:

(1) Resistance to cut: 5-3.11
(2) Resistance to puncture: 5-3.13
(3) Resistance to heat penetration: 5-3.5, conductive heat

resistance; and 5-3.1, thermal protective performance
(4) Resistance to wet heat penetration: 5-3.5, conductive

heat resistance; 5-3.1, thermal protective performance;
and 5-3.10, liquid penetration resistance (as recom-
mended by the NIOSH study)

(5) Resistance to cold: 5-3.10, liquid penetration resistance
(as recommended by the NIOSH study)

(6) Resistance to electricity: These criteria were not
addressed, as the committee decided that it could convey
that the glove was suitable for live electrical use

(7) Dexterity: 5-3.14
(8) Resistance to liquids: 5-3.10 (as recommended by the

NIOSH study)
(9) Comfort: 5-3.14, dexterity; and 4-3.5, sizing
(10) Resistance to flame: 5-3.6
(11) Durability: No performance requirements, but durability

is addressed in Section 3-2 as part of manufacturer’s
instructions.

(12) Drying: No performance requirements, but drying is
addressed in Section 3-2 as part of manufacturer’s
instructions.

(13) Visibility: No requirements, but visibility is addressed in
other protective clothing standards.

This NIOSH comprehensive listing of all the design and
performance parameters required by fire service gloves shows
that the water portion of the liquid penetration resistance per-
formance requirement is an integral component for satisfying
the following three protective criteria:

(1) Wet heat resistance
(2) Liquid resistance
(3) Cold resistance

The NIOSH study relied on the water penetration require-
ment to ensure a minimum level of protection in otherwise
untested areas and the committee agrees with the NIOSH
study. In defense of this requirement, the NIOSH committee
has provided the following expanded justifications for each of
these three criteria.

Wet Heat Resistance. The wet heat resistance concept
encompasses at least the following five types of combined ther-
mal/wet exposures:

(1) Radiant energy on a wet glove
(2) Conductive heat transfer to a wet glove
(3) Wetting of an already heated glove
(4) Steam jet exposure, such as from a broken steam line
(5) Saturated water–vapor atmosphere, such as from scalding

water/steam from the hose nozzle during fire-fighting
operations

The NIOSH committee addressed the first two types of
exposure in 5-3.1 and 5-3.5 (TPP and conductive heat testing)
with wet gloves. The last three types of exposures are
addressed in 5-3.10 (the water portion of the liquid penetra-
tion resistance requirement).

No tests other than those for water penetration have been
included in the standard to simulate the last three kinds of
exposures. This is because the NFPA committee has relied on
the documentation of NIOSH and D. L. Simms and P. L. Hin-
kley, Part 10, The Effect of Water on Clothing, Suitable for Clothing
Aircraft Fire Crash Rescue Workers (an early study on the interac-
tive effect of heat and water on thermal transfer in protective
2000 Edition



1971–76 PROTECTIVE ENSEMBLE FOR STRUCTURAL FIRE FIGHTING
clothing) to show that the water penetration requirement sat-
isfies those needs.

The NIOSH study states the following: “Fire fighters’
gloves should protect against scald-type injury by meeting the
criteria for both resistance to heat penetration and to liquid
penetration.”

The Simms study states the following: “A sudden rise in
temperature sufficient to produce a scald did not occur at all
if a moistureproof layer was included in the clothing.”

The Simms study concludes that, in the absence of contin-
uous wetting throughout the exposure period, the assem-
blies with moisture barriers provided more protection and
were “recommended.” In assemblies without moisture barri-
ers, the wetting of the hot/dry materials caused a sudden rise
of temperature and severe scalds, and these assemblies
should be “avoided.”

The committee believes that the liquid penetration resis-
tance test for water is the best available technique for evaluat-
ing a glove’s ability to resist these three wet heat assaults until
more sophisticated techniques are developed. To the commit-
tee’s knowledge, no other appropriate procedures for testing
these criteria are currently available. The previous literature
citations document the liquid penetration resistance test for
water as being appropriate and field experience confirms it to
be adequate for protection of the fire fighter.

Liquid Resistance. As noted by NIOSH, the liquid resis-
tance concept encompasses three kinds of hazards: liquid pen-
etration, liquid retention, and material degradation. Gloves
not meeting the liquid penetration resistance requirement for
water produce burn injuries quickly when assaulted by hot or
boiling water. The liquid penetration resistance test for water
directly evaluates whether water can penetrate through the
glove materials. Furthermore, according to NIOSH, if liquid
penetration resistance is not required, a fire fighter more
readily encounters a wet glove/wet hand situation. This com-
bination reduces working efficiency by degrading a fire
fighter’s manipulative and gripping abilities. These require-
ments have been addressed in 5-3.14 and 5-3.17 (dexterity and
grip). However, the dexterity and grip testing that is specified
necessitates the use of a testing subject and is done only at
room temperature and not in conditions of extreme heat or
cold. Including a liquid penetration resistance requirement
for the glove limits the negative impact that these conditions
can have on dexterity and grip.

Liquid retention (i.e., a glove’s tendency to soak up liquids)
can be hazardous, since it influences both comfort and func-
tion. The committee relied on both 5-3.10 (liquid penetration
resistance) and 5-3.14 (dexterity) to satisfy this criterion.

Cold Resistance. In addressing the resistance to cold, the
NIOSH study states the following: “Fire fighter’s gloves used in
winter conditions should be constructed with enough insula-
tion to keep the skin above 18°C (65°F) during nonsedentary
exposures to ambient temperature of −34°C (−30°F). Gloves
should meet the criteria for resistance to liquid penetration as
an integral part of these criteria.”

Because fire-fighting gloves have to be insulative to high
heat exposures, they normally are effectively insulative to cold
exposures as well. As a result, no separate cold insulation
requirements are included in the standard. Gloves also have to
be similarly insulative under cold/wet exposures. In lieu of an
insulative test, the cold/wet condition has been addressed by
5-3.10 (liquid penetration resistance). All the data and experi-
ence available to the committee shows that drier insulation is
more insulative than wetter insulation under cold exposures.
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The committee believes that resistance to cold is a safety
issue since, if it is not adequately provided for in the glove, it
can lead to cold burn (frostbite) injuries. A lack of resistance
to cold also can degrade grip and manipulative performance.
Almost every area of the country can experience freezing con-
ditions, although in some southern locales it is not a frequent
event. Fire fighters, however, can experience cold exposures
from sources other than weather, such as cold storage occu-
pancies. The committee believes it is not necessary to differen-
tiate performance for different areas of the country for any
personal protective equipment.

A number of technical papers have been published over
the past 50 years that established the following facts:

(1) The insulative value of clothing can be quantitatively
measured in clo units.

(2) Moisture in clothing insulation reduces the clo value of
protective clothing.

(3) Compression of clothing reduces the clo value of clothing.
(4) Manual dexterity is reduced as the ambient temperature

decreases from 18°C to −29°C (65°F to −20°F).
(5) Moisture in clothing accelerates the loss of heat from

the hand.
(6) Manual dexterity begins to degrade as hand skin temper-

ature decreases below 18°C (65°F).
Points (1) through (6) show the deleterious effect of water

in gloves on manual dexterity and protection, especially in
cold exposures.

In summary, the liquid penetration resistance requirement
and test for water is the most appropriate test available to mea-
sure water penetration resistance in a glove. It is the only cur-
rently available method for providing resistance to several
kinds of wet heat exposures. Furthermore, it also addresses the
necessity for a glove to resist cold/wet exposures, to be dexter-
ous during cold/wet exposures, and to be resistant to exces-
sive absorption of and deterioration by water. Without the
liquid penetration resistance requirement for water, a fire
fighter would have no protection from hot/cold water, which
can produce scald and frostbite injuries, respectively. Without
the liquid penetration resistance requirement for water, the
standard would fail to address the resistance to wetting of an
already heated glove, steam jets, saturated water–vapor atmo-
spheres, and insulation against cold/wet exposures.

A-5-3.14 The glove hand function test referenced in the body
of the standard can be supplemented by the following:

(1) Exploration of dexterity tests for all sizes or, since it is typ-
ically a greater challenge, exploration of dexterity testing
on the extra-small sizes

(2) Exploration of glove interface with other fire-fighting
vocational tools used by the purchaser

(3) Wear-testing the gloves being considered with particular
attention to use on toggles, switches, and knobs

A-5-3.18 It is the intent of this standard to provide protection
from intrusion throughout the glove body by certain common
liquids and from blood-borne pathogens. The performance
and testing requirements for glove composite materials for
liquid penetration are found in 5-3.10 and Section 6-28,
respectively, and the performance and testing requirements
for glove composite materials for biopenetration are found in
5-3.9 and Section 6-29, respectively. The whole glove perfor-
mance and testing requirements of 5-3.18 and Section 6-33
use water as a convenient and repeatable medium for evaluat-
ing whole glove integrity, since the provisions of Sections 6-28
and 6-29 only allow for testing of glove composites and not the
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entire glove. A precedent exists in NFPA 1992, Standard on Liq-
uid Splash-Protective Ensembles and Clothing for Hazardous Materi-
als Emergencies, where water is used to test the integrity of the
entire protective suit.

A-5-3.19 The glove donning performance requirement is
intended to evaluate the overall design of the glove for
repeated use. Many factors can affect the performance, includ-
ing proper sizing, glove interior design, wrist opening config-
uration, lining material selection, liner pullout, and integrity
of the assembly. The time limits of this test are not necessarily
indicative of field use. In particular, purchasers might wish to
comparatively test wet (as well as dry) don/doff characteristics
before making a final purchase decision.

A-5-4.12 Footwear sole slip resistance measured in wet condi-
tions is conducted with water and is not to be construed as pro-
viding the same degree of protection from other wet
substances.

A-5-4.14 Fire department personnel should be warned that
the electrical hazard-resistant protective properties in new,
unworn structural fire fighter boots as required by this stan-
dard will diminish or be eliminated as the boot and the soles/
heels wear or if they are punctured or cut.

A-6-1.6.8 A radiant heat test for helmets is specified. Under
controlled conditions, a radiant heat load of 1 W/cm2 is
applied until a temperature of 260°C (500°F) is reached on a
transducer. This temperature alone does not simulate actual
field conditions but is a test devised to put extreme heat loads
on helmets in an accurate and reproducible manner by testing
laboratories. However, the radiant heat load of 1 W/cm2 was
selected as an average value based on studies of fire conditions
that relate to field use.

A-6-10 The TPP test method described in Section 6-10 is
intended for the measurement of structural fire fighter pro-
tective clothing including garment composites, hoods, and
gloves. The test method is not recommended for station/work
uniforms and wildland fire-fighting protective clothing.

A-6-10.1.1 The specimen mounting configuration in this test
that positions the specimen in contact with the sensor is not rec-
ommended for station/work uniforms, wildland fire-fighting
protective clothing, or industrial protective clothing.

A-6-10.5.2.4 The convergence of the Meker burners can be
checked using a colored piece of flame-resistant material and
operating the burners for a couple of seconds. The pattern of
discoloration on the material should appear to be uniform
and in the center of the specimen. Any noncircular or nonuni-
form discoloration should be cause for adjustment of the
Meker burners to achieve convergence.

A-6-10.5.3.7.1 Copper Calorimeter Calibration Proce-
dures. Calibration of the copper calorimeter is based on
the following equation:

where:

I = incident heat flux (kW/m2)
41.84 = conversion factor to kW/m2 from cal/cm2/sec

I 41.84
MC
KAε----------- 

  dT
dt
------- 

 =
dT/dt = rate of temperature rise for the calorimeter indi-
cated by mV/°C

MC/KAε = calorimeter’s physical constant, which includes 
the variables A, ε, and M

M is the finished mass (g) of the calorimeter, which includes
the copper disk and flat black paint mass on the sensing surface
minus the thermocouple mass. C is the heat capacity of pure
copper, which is 0.0927 cal/g °C. K is the thermocouple con-
version constant (0.053 mv/°C) for the type J, iron–constantan
thermocouple at an average test temperature of 65°C. A is the
surface area (1250 mm2) for the calorimeter’s front surface,
which is exposed to the test heat flux. ε is the emissivity or
absorptivity of the black paint used on the calorimeter’s front
surface, usually a value not less than 0.95.

The physical constant used in calibration calculations
with these sensors is sensitive to changes in mass and/or
emissivity values.

For the copper disk calorimeter used in the TPP test, the
punched out and drilled copper slug mass must be between
17.5 g and 18.0 g to meet the temperature rise over 10-second
rate requirement.

The calorimeter’s physical constant can be calculated
based on the above discussion. Check the repaired calorime-
ter’s performance by substituting it with the calibration calo-
rimeter. After proving equivalence, the test calorimeter can be
placed back into service.

Copper Calorimeter Repair Procedures. The copper disk
can be removed from its support board and checked to ensure
that all thermocouple to disk connections are securely made.
Any loose connections should be repaired. To repair loose
connections, the thermocouple data transfer wire should be
removed, while leaving the short thermocouple wires extend-
ing from the sensor’s back side. The sensing surface should be
smoothed, cleaned, and repainted with a quality flat black
paint of known emissivity with a value of no less than 0.95. It
may take two or three light coats to completely and evenly
cover the surface. After the paint has thoroughly dried, the fin-
ished calorimeter should be carefully weighed and its total
mass recorded to an accuracy of 0.01 g. The total mass should
include the copper disk mass with the short thermocouple
wires attached and also includes the mass of flat black paint
applied to the calorimeter’s surface. The calorimeter’s fin-
ished mass should be determined by subtracting the sensor’s
thermocouple wire mass from the sensor’s total mass. This is
accomplished by measuring the sensor’s thermocouple wire
lengths from their ends down to the calorimeter’s back sur-
face. Then the total wire mass should be calculated based on
the number of wires and their lengths. This value should then
be subtracted from the total mass of the calorimeter assembly
to obtain the finished mass. After the finished mass is deter-
mined, the data transfer wires should be securely reconnected
and the sensor repositioned in its support board.

A-6-15.4.9 Calibration Procedures. The following multiple-
step procedure is recommended.

Procedure One: Medium and System Calibration. This cal-
ibration step should be carried out with an accelerometer, as
specified in Section 6-16, mounted in the impactor. The
accelerometer should be mounted with its sensitive axis
within 5 degrees of vertical.

A calibrating medium should be mounted over the load
cell as specified in Section 6-15. The centers of the load cell,
medium, impactor, and accelerometer should be colinear
within 3 mm (1/8 in.), T.I.R. The impactor should be
dropped from a height that yields a peak force of 9000 N,
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±500 N (2000 lbf, ±110 lbf). A means of verifying the impact
velocity within 2 percent should be utilized. The measured
peak force should equal (within 2.5 percent) the measured
peak acceleration (in g’s) times the weight of the impactor.
This accuracy should be repeatable through at least five
impacts.

Procedure Two: System Calibration Only. A calibrating
medium that has been tested in accordance with Procedure
One can be used without an accelerometer or guided mass.
The force value obtained when testing in accordance with Pro-
cedure One should be recorded and provided with the cali-
brating medium. The calibrating medium should be mounted
over the load cell. The centers of the load cell, medium,
impactor, and accelerometer should be colinear within 3 mm
(1/8 in.), T.I.R. The impactor should be dropped onto the
medium and the peak force measured by the load cell should
be recorded. The peak force should be within 2.5 percent of
that recorded while testing in accordance with Procedure
One. The calibrating medium should be retested in accor-
dance with Procedure One at not more than 4-month inter-
vals.

Procedure Three: Electronics Calibration. When in use,
electronics calibration of the normally used instrumentation
scales should be undertaken at least every 6 months. This cali-
bration should be accomplished by following the procedures
recommended by the manufacturer of the instrumentation.

A-6-16.4.9 Calibration Procedures. The following multiple-
step calibration should be used.

Procedure One: Medium and System Calibration. This cal-
ibration step should be carried out using a guided-fall system
with an accelerometer mounted in the drop assembly and a
load cell mounted under the reference anvil. The load cell
should be mounted in compliance with the requirements of
6-15.4.3 through 6-15.4.8. The drop assembly should be
dropped onto the reference anvil from a height that yields a
peak acceleration of 400 Gn, ±20 Gn and accelerations above
200 Gn of at least 1 millisecond duration. A means of verifying
the impact velocity within 2 percent should be utilized. The
measured peak performance should equal (within 2 percent)
the measured peak acceleration (in g’s) times the weight of
the drop assembly. This accuracy should be repeatable
through at least five impacts.

Procedure Two: Electronics Verification. When in use,
electronics verification of the normally used instrumentation
scales should be undertaken at least weekly. This verification
should be accomplished by following the procedures recom-
mended by the manufacturer of the instrumentation.

A-6-17.4.1.3 This prevents missile tumble, helps to protect the
operator if the tube extends to within a short distance of the
device being tested, and allows the exact space necessary for
insertion of the missile at the top. Partial shielding of the
headform might be advisable to protect the operator’s feet.

A-6-17.5.1.1 The steel balls move at dangerous speeds, and
other forms of safety devices, such as interlocks and palm
switches, might be desirable in a particular setup.

A-6-33.4.1 An example of an inner glove fabric is a light-
weight, tightly woven medium- or dark-colored, 100-percent
polyester fabric without surface treatment.

A-6-34  Copies of an IAFF report can be obtained from the Inter-
national Association of Fire Fighters Department of Health and
Safety, 1750 New York Avenue, NW, Washington, DC 20006.
2000 Edition
Copies of an NFPRF report can be obtained from the
National Fire Protection Research Foundation, 1 Battery-
march Park, Quincy, MA 02269.

A-6-38.4.4.2 The test surface specified is identical to the cal-
ibration material specified in the cut resistance test found in
Section 6-22 that references ASTM F 1790, Standard Test
Methods for Measuring Cut Resistance of Materials Used in Protec-
tive Clothing.

A-6-45.5 The Gardner pivotal sphere haze meter is described
in ASTM D 1003, Standard Test Method for Haze and Luminous
Transmittance of Transparent Plastics.

A-6-48.4(2) A heavy, flat metal plate with two upright
threaded posts, large slotted metal bar, and heavy-duty metal
bolts is a preferred means for mounting the mannequin in the
spray chamber to prevent any effects of the mannequin
mounting on the clothing specimen.

A-6-48.6 The authority having jurisdiction can request a diag-
nosis of the mechanism of failure.

Appendix B Referenced Publications

B-1 The following documents or portions thereof are refer-
enced within this standard for informational purposes only
and are thus not considered part of the requirements of this
standard unless also listed in Chapter 7. The edition indicated
here for each reference is the current edition as of the date of
the NFPA issuance of this standard.

B-1.1 NFPA Publications. National Fire Protection Associa-
tion, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-
9101.

NFPA 1500, Standard on Fire Department Occupational Safety
and Health Program, 1997 edition.

NFPA 1992, Standard on Liquid Splash-Protective Ensembles
and Clothing for Hazardous Materials Emergencies, 2000 edition.

NFPA 1999, Standard on Protective Clothing for Emergency Med-
ical Operations, 1997 edition.

B-1.2 Other Publications.

B-1.2.1 ASTM Publications. American Society for Testing
and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959.

ASTM D 1003, Standard Test Method for Haze and Luminous
Transmittance of Transparent Plastics, 1988.

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

B-1.2.2 NIOSH Publications. National Institute for Occupa-
tional Health and Safety, 1600 Clifton Road, Atlanta, GA
30333.

NIOSH 77-134-A, The Development of Criteria for Firefighters’
Gloves, vol. 1, 1976.

NIOSH 77-134-B, Glove Requirements, vol. 2, 1976.

B-1.2.3 U.S. Government Publication. U.S. Government Print-
ing Office, Washington, DC 20402.

Title 29, Code of Federal Regulations, Part 7, Subpart C, 1 April
1997.

B-1.2.4 Simms, D. L. and P. L. Hinkley, Part 10, The Effect of
Water on Clothing, Suitable for Clothing Aircraft Fire Crash Rescue
Workers, F. R. Note 366, Fire Research Station, Boreham Wood,
Herts, England, 1959.
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Bitragion inion arc (definition)  . . . . . . . . . . . . . . . . . . .1-3.10, A-1-3.10
Blood borne pathogens, protection from . . . see also Viral penetration 

resistance test
Body fluids (definition)  . . . . . . . . . . see also Liquid integrity test one,

overall; Viral penetration resistance test
Breaking strength test . . . . . . . . . . . . . . . . . . . . 5-1.19, 5-5.9, 6-14, 6-50
Brim (definition). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.12
Brim line  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.4(8)

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.13
Burst strength test . . . . . . . . . . . . . . . . . . . . . . . 5-3.15, 5-5.8, 5-6.7, 6-13

-C-

Calibration procedures . . . . . . 6-10.5.2, 6-16.4.9, A-6-15.4.9, A-6-16.4.9
Copper calorimeters. . . . . . . . . . . . . . . . .6-10.5.3.7.1, A-6-10.5.3.7.1

Cargo pockets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-1.11, A-4-1.11
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.14

Certification organization  . . . . . . . . . . . 2-1.2, 2-1.4 to 2-1.7, 2-2, A-2-2
Contract with manufacturers . . . . . . . . . . . . . . . . . . . . .2-2.3, A-2-2.3
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.16
Testing program  . . . . . . . . . . . . . . . . . . . see Testing and inspection

Certification/certified . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chap. 2, A-2
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.16
Recertification. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.1 to 2-3.3, 2-4
Testing and inspection  . . . . . . . . . . . . . . see Testing and inspection

Char (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.17
Chin strap  . . . . . . . . . . . . . . . . . . 4-2.5, 5-2.4(5), 5-2.11, 6-2.1.9, 6-2.15

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.18
Cleaning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2.4(f), A-3-2.4(f)
Cleaning shrinkage resistance test . . . . . . . . . . . . . . . . 5-5.6, 5-6.5, 6-25
Closures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see also Hardware

Chin strap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.4(5)
Coats  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-1.14.3
Garment  . . . . . . . . . .4-1.3, 4-1.5 to 4-1.11, A-4-1.3, A-4-1.7, A-4-1.11

Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . . .5-1.4.2 to 5-1.4.3
Coat

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.19
Design requirements . . . . . . . . . . . . . . . 4-1.1 to 4-1.14, A-4-1.2 to
A-4-1.3, A-4-1.7, A-4-1.11 to A-4-1.12, A-4-1.14.2, A-4-1.14.5

Liquid penetration, resistance to . . . . . . . . . . . . . . . .6-48.8, 6-48.10
Cold resistance, gloves. . . . . . . . . . . . . . . . . . . . . . . . . A-5-3.10, A-6-1.8
Collar, coat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1.14.3

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.20
Collar lining

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.21
Flame resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-1.4
Heat resistance. . . . . . . . . . . 5-1.5 to 5-1.6, 5-1.8, 6-6.1.1(1), 6-6.8.5
Shrinkage, resistance to. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-1.17
Strength test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.19, 6-50.1
Tear resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-1.11
Water absorption, resistance to. . . . . . . . . . . . . . . . . 5-1.18, 6-26.1.1

Compliance/compliant (definition) . . . . . . . . . . . . . . . . . . . . . . .1-3.22
Components  . . . . . . . . . . . . . see also Faceshield/goggle components;

Interface components
Certification inspection and testing . . . . . . . . . . . . . . . . . . . . . .2-3.1
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.23

Composite (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.24
Compression and impact tests (footwear) . . . . . . . . . . . . . 5-4.15, 6-18
Compressive heat resistance . . . . . . . . . . . . . . . . . see Conductive and 

ompressive heat resistance test
Conductive and compressive heat resistance test  . . . . . . . 5-1.23, 6-51
Conductive heat resistance tests

Test One . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.5, 5-4.3, 6-7
Test Two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.4, 6-8

Convective heat
Exposure test (retroreflectivity) . . . . . . . . . see also Retroreflectivity

and fluorescence test
Sample conditioning procedures . . . . . . . . . . . . . . . . . 6-1.5 to 6-1.6

Copper calorimeters
Calibration procedures . . . . . . . . . . . . . . 6-10.5.3.7.1, A-6-10.5.3.7.1
Repair procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-6-10.5.3.7.1

Coronal plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-2.8
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.25

Corrosion resistance test . . . . . . . . . 5-1.20, 5-2.13, 5-3.20, 5-4.18, 6-30
Coveralls

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.26
Design requirements . . . . . . . . . . . . . 4-1.1 to 4-1.13, 4-1.16, A-4-1.2

to A-4-1.3, A-4-1.7, A-4-1.11, A-4-1.12
Liquid penetration, resistance to . . . . . . . . . . . . . . . . . . . . . .6-48.10

Crown (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.27
Crown straps (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.28
Cut resistance test  . . . . . . . . . . . . . . . . . . .5-3.11 to 5-3.12, 5-4.11, 6-22

-D-

Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3, A-1-3
Design requirements  . . . . . . . . . . . . . . . . . . . . . . . . 2-3.8, Chap. 4, A-4

Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-8
Eye/face protective interface component, partial  . . . . . . . . . . . 4-7
Footwear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4, A-4-4.8.2
Garments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1, A-4-1
Gloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-3, A-4-3.5.3
Helmets  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2, A-4-2.2
2000 Edition
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Hood interface component . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
Wristlet interface component  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-6

Dielectric test plane (definition) . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.29
Documentation, inspection and test data  . . . . . . . . . . . . . . . . . . 2-3.13
Donning and doffing procedures  . . . . . . . . . . . . . . . . . . . . . . 3-2.4(d)
Drip (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.30

-E-

Ear covers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-2.2(5)
Coverage area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2.8
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.31
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.10, 6-2.1.1
Heat resistance . . . . . . . . . . . . . .5-2.4(4), 5-2.11, 6-1.1.2, 6-6.1.1(3),

6-6.2.2, 6-6.8, 6-6.12.3
Sewing thread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-11.1.1

Electrical insulation tests
Test One  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.6, 6-31
Test Two. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.14, 6-32, A-5-4.14

Electricity, resistance to
Footwear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-4.14, 6-32.1, A-5-4.14
Gloves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .A-5-3.10
Helmets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.6, 6-31.1

Elements
Certification inspection and testing  . . . . . . . . . . . . . . . . . . . . . 2-3.1
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.32
Product labels . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
User information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4

Energy absorbing system (helmet). . . . . . . . . . 4-2.2(2), 4-2.3, 5-2.4(4)
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.33

Ensemble. . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Protective ensemble
Entry fire fighting (definition). . . . . . . . . . . . . . . . . . . .1-3.35, A-1-3.35
Evaporative heat transfer (garments) . . . . . . . . . . . . . . . . . . . . . . 5-1.3
Eye/face positioning index  . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2.7, 4-7

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.36
Eye/face protective interface components, partial

Design requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-7
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2.1.1, 6-3.1
Hardware, corrosion resistance of. . . . . . . . . . . . . . . 6-30.1.1, 6-30.8

Eyelet and stud post attachment test . . . . . . . . . . . . . . . . . . 5-4.17, 6-49

-F-

Faceshield/goggle components . . . . . . . . . . . . . . 4-2.2(6), 4-2.4, 4-2.7,
5-2.4(8) to (9), A-4-2.2

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.38
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.17 to 5-2.18
Heat resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-6.12.3
Lens impact resistance test  . . . . . . . . . . . . . . . . . . . . . . . 5-2.16, 6-17

Test One, high mass impact. . . . . . . . . . . . . . .6-17.4, A-6-17.4.1.3
Test Two, high velocity impact. . . . . . . . . . . . .6-17.5, A-6-17.5.1.1

Lens scratch resistance test  . . . . . . . . . . . . . . . . . . . . . . . 5-2.19, 6-23
Light transmittance test . . . . . . . . . . . . . . . . . . . . . . . . 5-2.20, 6-45.1
Samples

Room temperature conditioning procedure . . . . . . . . . . . 6-1.3.2
Wet conditioning procedure . . . . . . . . . . . . . . . . . . . . . . . . . 6-1.7

Faceshields
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.37
Helmets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2.2(6), A-4-2.2

Flame resistance
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.39
Inherent (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.60
2000 Edition
Flame resistance tests
Test One . . . . . . . . . . . . . . . . . . . 5-1.4, 5-2.10, 5-3.7, 5-5.3, 5-6.2, 6-2
Test Two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.5, 5-2.17, 6-3
Test Three  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.6, 6-4
Test Four  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.5, 6-5

Flexing procedure for gloves  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1.10
Fluorescence (definition) . . . . . . . . . . . . . see also Retroreflectivity and

fluorescence test; Trim
Follow-up programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2.7, A-2-2.7

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.41
Footwear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see also Ladder shanks

Abrasion resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.13, 6-24.1
Certification of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.4.4
Cut resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.11, 6-22.1, 6-22.8
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.42, Fig. A-1-3.42
Design requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4, A-4-4.8.2
Electricity, resistance to . . . . . . . . . . . . . . . . . 5-4.14, 6-32.1, A-5-4.14
Flame resistance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.5, 6-5.1
Hardware . . . . . . . . . . . . . . . 5-4.17 to 5-4.18, 6-30.1.1, 6-30.9, 6-49.1
Heat resistance. . . . . . . . . . . . . . . . 5-4.1 to 5-4.4, 6-6.1.1(4), 6-6.1.8,

6-6.2.1, 6-6.14, 6-7.1.1, 6-7.8, 6-8.1, 6-9.1.1
Impact and compression, resistance to  . . . . . . . . . . . . 5-4.15, 6-18.1
Labels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.19, 6-42.1.1, 6-42.10
Liquids, resistance to . . . . . . . . . . . . . . . . 6-28.1.1, 6-28.1.4, 6-28.3.1

to 6-28.3.2, 6-28.9, 6-29.1.1, 6-29.1.4, 6-29.3.1 to 6-29.3.2,
6-29.9

Performance requirements. . . . . . . . . . . . . . . 5-4, A-5-4.12, A-5-4.14
Product labels  . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Puncture resistance . . . . . . . . . . . 5-4.8, 5-4.10, 6-20.1, 6-20.8, 6-21.1
Samples

Convective heat conditioning procedure  . . . . . . . . . . . . . . . 6-1.5
Room temperature conditioning procedure  . . . . . . . . . . 6-1.3.1
Wet conditioning procedure  . . . . . . . . . . . . . . . . . . . . . . . . . 6-1.9

Sewing thread  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.9, 6-11.1.1
Sizing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2.5, 4-4.8
Slip resistance  . . . . . . . . . . . . . . . . . . . . . . . . 5-4.12, 6-41.1, A-5-4.12
Thermal insulation  . . . . . 5-4.2 to 5-4.4, 6-7.1.1, 6-7.8, 6-8.1, 6-9.1.1
User information . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4 to A-3-2.5

Functional (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.43

-G-

Garment(s) . . . . . . . . . . . see also Moisture barriers; Outer shell; Trim
Certification of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.4.1
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.44
Design requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1, A-4-1
Evaporative heat transfer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.3
Flame resistance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.4, 6-2.1.1
Hardware  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Hardware
Heat resistance. . . . . 5-1.5 to 5-1.9, 6-6.1.1 to 6-6.1.4, 6-6.2.1, 6-6.10

Conductive and compressive heat resistance  . . . . . 5-1.23, 6-51.1
Labels . . . . . . . . . . . . . . . . . . . . 5-1.4.1, 5-1.6, 5-1.21, 6-42.1.1, 6-42.7
Liquid penetration, resistance to . . . .5-1.2, 5-1.14 to 5-1.16, 6-27.1,

6-28.1.1 to 6-28.1.2, 6-29.1.1 to 6-29.1.2, 6-48.1.1, A-5-1.15
Performance requirements. . . . . . . . . . . . . . . . . . . . . . .5-1, A-5-1.15
Product labels  . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Samples

Room temperature conditioning procedure  . . . . . . . . . . 6-1.3.1
Washing and drying procedures  . . . . . . . . . . . . . . . . 6-1.2, 6-1.11

Sewing thread  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.10, 6-11.1.1
Strength . . . . . . . . . . . . . . . . . 5-1.13, 5-1.19, 6-13.1, 6-14.1.1, 6-50.1



INDEX 1971–81
Tear resistance. . . . . . . . . . . . . . . . . . .5-1.11 to 5-1.12, 6-12.1, 6-12.7
Thermal insulation, test for . . . . . . . . . . . . . . . 5-1.1, 6-10.1.1, 6-10.8
User information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4
Water absorption resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.18

Gauntlet . . . . . . . . . . . 4-3.4, 5-3.2, 5-3.7, 5-3.12, 6-2.1.1, 6-10.11, 6-22.7
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.45

Glove . . . . . . see also Gauntlet; Glove body; Glove liner; Glove wristlet
Certification of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-3.4.3
Cold resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-5-3.10, A-6-1.8
Cut resistance . . . . . . . . . . . 5-3.11 to 5-3.12, 6-22.1, 6-22.7, A-5-3.10
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.46
Design requirements  . . . . . . . . . . . . . . . . . . . . . . . . . . .4-3, A-4-3.5.3
Donning, ease of . . . . . . . . . . . . . . . . . . . . . . .5-3.19, 6-37-1, A-5-3.19
Electricity, resistance to  . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-5-3.10
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . .5-3.6, 6-4.1, A-5-3.10
Flexing procedures for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1.10
Grip test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.17, 6-39.1
Hand function  . . . . . . . . . . . . . . . . . . . . . . . .5-3.14, 6-38.1, A-5-3.14
Hardware. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.20, 6-30.1.1, 6-30.7
Heat resistance . . . . . . . . . . . . . . . . 5-3.3 to 5-3.4, 6-6.1.1 to 6-6.1.2,

6-6.1.7, 6-6.2.2, 6-6.13, 6-7.1.1, 6-7.7, A-5-3.10
Labels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.21, 6-42.1.1, 6-42.9
Leakage, resistance to. . . . . . . . . . . . . . . . . . .5-3.18, 6-33.1, A-5-3.18
Liquids, resistance to  . . . . . . . . . . 5-3.9 to 5-3.10, 6-28.1.1, 6-28.1.3,

6-28.3, 6-28.8, 6-29.1.1, 6-29.1.3, 6-29.3, 6-29.8, A-5-3.9 to A-
5-3.10, A-5-3.10

Performance requirements . . . . 5-3, A-5-3.10, A-5-3.14, A-5-3.18 to
A-5-3.19

Product labels . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Puncture resistance  . . . . . . . . . . . . . .5-3.13, 6-20.1, 6-20.7, A-5-3.10
Samples

Convective heat conditioning procedure . . . . . . . . . . . . . . . 6-1.5
Room temperature conditioning procedure . . . . . . . . . . .6-1.3.1
Washing and drying procedures . . . . . . . . . . . . . . . . . . . . . . 6-1.2
Wet conditioning procedure . . . . . . . . . . . . . . . . . . .6-1.8, A-6-1.8

Sewing thread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.8
Sizing . . . . . . . . . . . . . . . . . . 4-3.5, Tables 4-3.5.3(a) to (e), A-4-3.5.3
Thermal insulation, tests for  . . . .5-3.1 to 5-3.2, 5-3.5, 6-7.1.1, 6-7.7,

6-10.1.1, 6-10.1.5, 6-10.11
User information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4

Glove body  . . . . . . . . . . . . .5-3.1, 5-3.4 to 5-3.6, 5-3.9 to 5-3.11, 5-3.13,
6-22.7, A-5-3.9 to A-5-3.10

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.47
Glove hand function test  . . . . . . . . . . . . . . . . . . . 5-3.14, 6-38, A-5-3.14
Glove liner

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.48
Heat resistance . . . . . . . . . . . . . . . . 6-1.1.2, 6-6.1.1(3), 6-6.2.1, 6-6.8

Glove wristlet. . . . . . . . . . . . . . . . . . . . 4-3.4, 5-3.2, 5-3.7, 5-3.12, 6-22.7
Breaking strength test  . . . . . . . . . . . . . . . . . . . . . . . . 6-14.1.2, 6-14.7
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.49
Knit  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-3.15 to 5-3.16

Goggles . . . . . . . . . . . . . . . . . see also Faceshield/goggle components
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.50

Grading (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.51
Grip test (gloves). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.17, 6-39

-H-

Hardware
Coat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-1.14.4
Corrosion resistance test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6-30
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.52
Footwear . . . . . . . . . . . . . . . . . 4-4.6 to 4-4.7, 5-4.17 to 5-4.18, 6-49.1
Garment . . . . . . . . . . . . . . . . . . . . . . 4-1.10, 5-1.9, 5-1.20, 6-6.1.1(1),

6-6.1.5, 6-6.2.1, 6-30.1.1, 6-30.7
Glove. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-3.20
Heat and thermal shrinkage resistance test . . . . . . . . . . . . . . . . . 6-6
Helmet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.13
Trousers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-1.15.2

Hazardous chemicals (definition). . . . . . . . . . . . . . . . . . . . . . . . .1-3.53
Hazardous materials emergencies/operations  . . . . A-5-1.15, A-5-3.10

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.54
Headband (definition). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.55
Headform . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-16.4.1 to 6-16.4.2

Alderson 50-percentile male . . . . . . . . . . . . . . . . . . .4-2.7, 6-17.4.1.1
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.56
ISEA Standard . . . . . . . . . . . . . . . . . . . . . . . .6-15.4.1, Table 6-15.4.1

Heat and thermal shrinkage resistance test  . . . . . . see also Conductive
heat resistance tests

Ear covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.11
Footwear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-4.1
Garment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.5 to 5-1.9
Glove. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.3 to 5-3.4
Helmet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.4, 5-2.11
Hood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5.4 to 5-5.5
Wristlet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6.3 to 5-6.4

Heat durability test (labels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-42.4.3
Heat loss test, total (garments) . . . . . . . . . . . . . . . . . 5-1.3, 6-34, A-6-34
Helmet  . . . . . . . . . see also Ear covers; Retention systems; Shell; Trim

Certification of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.4.2
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.57
Design requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2, A-4-2.2
Electricity, resistance to . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.6, 6-31.1
Flame resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.5, 6-3.1
Hardware . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.13, 6-30.1.1, 6-30.8
Heat resistance. . . . .5-2.4, 5-2.11, 6-6.1.1(4), 6-6.1.6, 6-6.2.1, 6-6.12
Impact resistance . . . . . . . . . . . . . . . . . . 5-2.1 to 5-2.2, 6-15.1, 6-16.1
Labels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.14, 6-43.1
Manufacturer's part number. . . . . . . . . . . . . . . . . . . . . . . . . . . .3-1.9
Performance requirements. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2
Physical penetration, resistance to . . . . . . . . . . . . . . . . . 5-2.3, 6-19.1
Product labels  . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Samples

Convective heat conditioning procedure  . . . . . . . . 6-1.5 to 6-1.6
Low temperature environmental conditioning procedure. . . . . 6-1.4
Radiant heat environmental sample conditioning

procedure . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1.6.8, A-6-1.6.8
Room temperature conditioning procedure. . . . . . . . . . . 6-1.3.2
Wet conditioning procedure  . . . . . . . . . . . . . . . . . . . . . . . . .6-1.7

Self-contained breathing apparatus (SCBA) attached to . . . . .4-2.9
Sewing thread  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.12, 6-11.1.1
Suspension systems, retention ability . . . . . . . . . . . . . . . 5-2.8, 6-36.1
User information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4

Helmet positioning index  . . . . . . . . . . . . . . . . . . . . . . . . . . .4-2.4, 4-2.8
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.58

Hood and hood interface components
Certification of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Table 2-3.4.5
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.59
Design requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-5
Face openings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5.1, 6-47.1.1

Elastic or manually adjusted . . . . . . . . . . . . . . . . . . 5-5.1.2, 6-47.4
SCBA facepiece interface . . . . . . . . . . . . . 5-5.1.1, 6-47.1.1, 6-47.5
2000 Edition
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Flame resistance . . . . . . . . . . . . . . . . . . 5-5.3, 6-2.1.1, 6-2.1.6, 6-2.12
Heat resistance . . . . 5-5.4 to 5-5.5, 6-6.1.1(3), 6-6.1.10, 6-6.8, 6-6.16
Labels  . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5.3, 5-5.5 to 5-5.6, 5-5.10,

6-2.1.6, 6-2.12, 6-42.1.1, 6-42.8
Performance requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5
Product labels . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Self-contained breathing apparatus (SCBA), labeling for . . . 3-1.10
Sewing thread . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5.7, 6-11.1.1
Shrinkage, resistance to . . . . . . . . . . . . . . . . . . . . . . . . 5-5.6, 6-25.1.1
Strength. . . . . . . . . . . . . . . . . . . . . . . . 5-5.8 to 5-5.9, 6-13.1, 6-14.1.1
Tear resistance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-12.1
Thermal insulation, test for . . . . . . . 5-5.2, 6-10.1.1, 6-10.1.3, 6-10.9
User information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4
Washing and drying of samples . . . . . . . . . . . . . . . . . . . . . . . . . 6-1.2

Hood opening size retention test. . . . . . . . . . . . . . . . . . . . . . 5-5.1, 6-47
Human tissue burn overlay, preparation of  . . . . . . . . . . . . . . . 6-10.5.4

-I-

Impact tests
Footwear impact and compression tests . . . . . . . . . . . . . 5-4.15, 6-18
Helmet

Faceshield/goggle component lens impact
resistance tests . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.16, 6-17

Impact resistance test (acceleration)  . . . . . . . . . . . . . . 5-2.2, 6-16
Top impact resistance test (force). . . . . . . . . . . . . . . . . 5-2.1, 6-15

Inherent flame resistant (definition). . . . . . . . . . . . . . . . . . . . . . 1-3.60
Insole

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.61
Inserts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-4.3

Inspection . . . . . . . . . . . . . . . . . . . . . . . . . . see Testing and inspection
Interface area (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.62
Interface components

Certification of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.4.5
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.63
Eye/face, partial . . . . . . . . . . . . . . see Eye/face protective interface

components, partial
Hood . . . . . . . . . . . . . . . see Hood and hood interface components
Wristlet  . . . . . . . . . . see Wristlet and wristlet interface components

ISO registration for manufacturers . . . . . . . . . . . . . . . . . . . . .2-6, A-2-6

-K-

Knit materials
Breaking strength, seam. . . . . . . . . . . . . . . . . . 6-14.2.2.2, 6-14.2.2.4,

6-14.4.2 to 6-14.4.3
Burst strength test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-13.1
Flame resistance test. . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2.1.3, 6-2.9
Glove wristlets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-3.15 to 5-3.16
Hoods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-5.8 to 5-5.9
Seam assemblies . . . . . . . . . . . . . . . . 5-1.13.3 to 5-1.13.4, 6-14.2.2.2,

6-14.2.2.4, 6-14.4.2 to 6-14.4.3
Shrinkage resistance test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-25.8
Thermal insulation test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-10.1.1
Wristlets . . . . . . . . . . . . . . . . . . . . . . . . 5-3.15 to 5-3.16, 5-6.7 to 5-6.8

-L-

Label durability and legibility tests
Test One  . . . . . . . . . . . . . . . . . . . . 5-1.21, 5-3.21, 5-4.19, 5-5.10, 6-42
Test Two. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.14, 6-43

Labeled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .see also Product labels
2000 Edition
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.64
Ladder shanks

Bend resistance test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.16, 6-40
Corrosion resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.18
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.65

Laundering durability test (labels) . . . . . . . . . . . . . . . . . . . . . . 6-42.4.1
Lettering

Flame resistance  . . . . . . . . . . . . . . . . . . . . . . . . 5-1.4, 6-2.1.7, 6-2.13
Heat resistance. . . . . . . . . . . . . . . . . 5-1.6, 6-6.1.1(1), 6-6.1.9, 6-6.15

Liner retention test (gloves) . . . . . . . . . . . . . . . . .5-3.19, 6-37, A-5-3.19
Liquid borne pathogens . . . . .see also Viral penetration resistance test

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.66
Liquid integrity test one, overall . . . . . . . . . . . . . 5-3.18, 6-33, A-5-3.18,

A-6-33.4.1
Liquid penetration resistance tests . . . . . . . . . . . . 5-1.2, 5-1.15, 5-3.10,

5-4.6, 6-28, 6-48, A-5-1.15, A-5-3.10, A-6-48.4(2), A-6-48.6
Viral penetration . . . . . . . . . . . . . . . 5-1.16, 5-3.9, 5-4.7, 6-29, A-5-3.9
Water penetration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.14, 6-27

Listed  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-1.3
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.67, A-1-3.67

Low temperature environmental sample conditioning procedure6-1.4
Lower torso (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.68
Luminous (visible) transmittance test  . . . . . . . . .5-2.20, 6-45, A-6-45.5

-M-

Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2.4(f), A-3-2.4(f)
Major A seams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Seams
Major B seams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Seams
Manufacturers

Certification inspection and testing . . . . . . . . . . . . . . . . 2-3.3, 2-3.13
Contract with certification organization  . . . . . . . . . . . 2-2.3, A-2-2.3
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.71
Helmet part number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1.9
ISO registration for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-6, A-2-6
Quality assurance program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

Measurement, units of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-4
Melt (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.72
Midsagittal plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2.8(d)

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.73
Minor seams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Seams
Model (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.75
Model weight (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.76
Modifications, testing of  . . . . . . . . . . . . . . . . . see also Recertification
Moisture barriers

Convective heat conditioning of samples  . . . . . . . . . . . . . . . . . 6-1.5
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.77
Design requirements . . . . . . . . . . . . 4-1.2 to 4-1.5, 4-1.14.4, 4-1.15.2,

A-4-1.2 to A-4-1.3
Material

Evaporative heat transfer  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.3
Flame resistance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.4
Heat resistance  . . 5-1.5 to 5-1.6, 6-6.1.1(1), 6-6.1.2, 6-6.2.2, 6-6.8
Liquids, resistance to . . . . . . . . 5-1.14 to 5-1.16, 6-27.1, 6-28.1.1 to

6-28.1.2, 6-28.3.3, 6-28.7, 6-29.1.1 to 6-29.1.2, 6-29.3.3, 6-29.7
Shrinkage, resistance to  . . . . . . . . . . . . . . . . . . . . 5-1.17, 6-25.1.1
Tear resistance . . . . . . . . . . . . . . . . . . . 5-1.12, 6-12.7.1 to 6-12.7.2
Thermal protective performance. . . . . . . . . . . . . . . . . . . . . . 5-1.1

Seams
Heat resistance  . . . . . . . . . 5-1.7, 6-6.1.1(2), 6-6.1.3, 6-6.2.1, 6-6.9
Liquids, resistance to . . . . . . . . . . . . . . 5-1.15 to 5-1.16, 6-28.1.1 to

6-28.1.2, 6-28.3.3, 6-28.7, 6-29.1.1 to 6-29.1.2, 6-29.3.3, 6-29.7



INDEX 1971–83
-N-

Nape devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-2.5
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.78

Nonwoven textile materials, flame resistance testing . . . 6-2.1.4, 6-2.10

-O-

Outer shell (garment)
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.79
Design requirements  . . . 4-1.2, 4-1.14.4, 4-1.15.2, A-4-1.2 to A-4-1.3
Evaporative heat transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.3
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.4
Heat resistance . . . . . . . . . . . . . . . . . 5-1.5 to 5-1.6, 5-1.8, 6-6.1.1(1),

6-6.1.2, 6-6.2.2, 6-6.8
Shrinkage, resistance to . . . . . . . . . . . . . . . . . . . . . . . 5-1.17, 6-25.1.1
Strength test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.19, 6-50.1
Tear resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.11
Thermal protective performance  . . . . . . . . . . . . . . . . . . . . . . . 5-1.1
Water absorption, resistance to . . . . . . . . . . . . . . . . . 5-1.18, 6-26.1.1

-P-

Penetration, resistance to  . . . . . . . . . . . . . see also Liquid penetration
resistance tests; Puncture resistance tests; Viral penetration
resistance test

Physical penetration, helmet . . . . . . . . . . . . . . . . . . . . . . . 5-2.3, 6-19
Water penetration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.14, 6-27

Performance requirements  . . . . . . . . . . . . . . . . . . . 2-3.9, Chap. 5, A-5
Footwear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4, A-5-4.14
Garments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1, A-5-1.15
Gloves  . . . . . . . . . . . . . . 5-3, A-5-3.10, A-5-3.14, A-5-3.18 to A-5-3.19
Helmets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2
Hood interface component . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-5
Wristlet interface component  . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-6

Physical penetration resistance test  . see also Puncture resistance tests
Product (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.80
Product labels . . . see also Label durability and legibility tests; Labeled

Convective heat conditioning of samples . . . . . . . . . . . . . . . . . 6-1.5
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.81
Ensemble. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . 5-1.4.1, 6-2.1.6, 6-2.12
Footwear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.19
Garment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.4.1, 5-1.6, 5-1.21
Glove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.21
Heat and thermal shrinkage resistance. . . . . . . . . . . . . . . . . . . 5-1.6
Heat resistance . . . . . . 6-6.1.1(1), 6-6.1.1(3), 6-6.1.4, 6-6.2.1, 6-6.10
Helmet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-2.4(7), 5-2.14
Hood and hood interface components. . . . . . . 5-5.3, 5-5.5 to 5-5.6,

5-5.10, 6-2.1.6, 6-2.12
Protective clothing  . . . . . . . . . . . . . . . . . . . . . see Protective ensemble
Protective coat. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Coat
Protective coveralls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Coveralls
Protective ensemble

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.85
Labels. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-1, A-3-1.1, A-3-1.3
Maintenance and cleaning. . . . . . . . . . . . . . . . . . 3-2.4(f), A-3-2.4(f)
User information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3-2, A-3-2.4

Protective footwear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .see Footwear
Protective garment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Garment
Protective glove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Glove
Protective helmet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Helmet
Protective hood . . . . . . . . . see Hood and hood interface components
Protective trousers  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see Trousers
Protective wristlet . . . . see Wristlet and wristlet interface components
Proximity fire fighting (definition). . . . . . . . . . . . . . . . 1-3.93, A-1-3.93
Puncture resistance tests

Test One . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.13, 5-4.8, 6-20
Test Two . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.10, 6-21

Puncture-resistant devices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-4.5
Corrosion resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-4.18
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.94

Purpose of standard  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-2, A-1-2

-Q-

Quality assurance program . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5

-R-

Radiant heat environmental sample conditioning procedure . . . 6-1.6,
A-6-1.6.8

Radiant heat resistance test . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-4.2, 6-9
Radiological agents (definition) . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.95
Rainfall test, retroreflectivity  . . . . . . . . . . . . . . . . . . . . . . . . . . 6-46.4.3
Recall system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-2.9, 2-5.1, A-2-2.9

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.96
Recertification . . . . . . . . . . . . . . . . . . . . . . . . .2-3.1 to 2-3.3, 2-3.11, 2-4
Reference plane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4-2.8

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.97
Referenced publications . . . . . . . . . . . . . . . . . . . . . . . Chap. 7, App. B
Retention systems (helmet) . . . . . . . . . . . . . . . . . . 4-2.2(3), 4-2.3, 4-2.5

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.98
Heat resistance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.4(4)
Test of retention ability . . . . . . . . . . . . . . . . . . . . . . . 5-2.7, 6-35, 6-44

Retroreflection (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.99
Retroreflective markings (definition). . . . . . . . . . . . . . . . see also Trim
Retroreflectivity and fluorescence test . . . . . . . . . . 5-1.22, 5-2.15, 6-46

Convective heat exposure test. . . . . . . . . . . . . . . . . . . . . . . . 6-46.4.4
Rainfall test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-46.4.3

Room temperature sample conditioning procedure . . . . . . . . . . .6-1.3

-S-

Samples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see also Specimens
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.101
Preparation procedures  . . . . . . . . . . . . . . . 6-1; see also specific tests

SCBA facepiece interface  . . . . . . . . . . . . . . . . . 5-5.1.1, 6-47.1.1, 6-47.5
Scope of standard  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-1, A-1-1
Seam assemblies

Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.103
Strength test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.13, 6-14.1.1

Seams
Breaking strength test . . . . . . . . . . . . . . . . . 5-3.16, 5-5.9, 5-6.8, 6-14
Definition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.102
Glove. . . . . . . . . . . . . . . . . 5-3.9 to 5-3.10, 5-3.16, A-5-3.9 to A-5-3.10
Hood. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5.9, 6-14.1.1
Liquids, resistance to . . . . . . . . . . 5-3.9 to 5-3.10, A-5-3.9 to A-5-3.10
Major A (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.104.1
Major B (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.104.2
Moisture barrier . . . . . . . . . . . . . . . . . . . . . . . see Moisture barriers
Sealing materials, flame resistance of. . . . . . . . . . . . . . . . . . . 5-1.4.2
Wristlet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-6.8

Self-contained breathing apparatus (SCBA)  . . . . . . . . . . .3-1.10, 4-2.9
Access to pockets while wearing SCBA. . . . . . . . . . . . . . . . . A-4-1.11
Pockets for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-4-1.11

Separate (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.105
Shall (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1-3.106
2000 Edition
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Shanks (definition) . . . . . . . . . . . . . . . . . . . . . . see also Ladder shanks
Shell  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see also Outer shell

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.108
Helmet

Design requirements . . . . . . . . . . . . . . . . . . . . . . . .4-2.2(1), 4-2.3
Heat resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.4(2) to (3)
Retention test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-2.9, 6-44

Should (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.109
Shrinkage resistance test  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.17
Slip resistance test (footwear) . . . . . . . . . . . . . . . 5-4.12, 6-41, A-5-4.12
Specimens . . . . . . . . . . . . . . . . . . . . . . . see also Samples; specific tests

Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.110
Small, testing of  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-2.1.8, 6-2.14
Use in multiple tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.12

Stretch woven textile materials  . . . . . . 5-1.13.3 to 5-1.13.4, 6-14.2.2.2,
6-14.2.2.4, 6-25.8

Structural fire fighting coat  . . . . . . . . . . . . . . . . . . . . . . . . . . .see Coat
Structural fire fighting coveralls . . . . . . . . . . . . . . . . . . . . see Coveralls
Structural fire fighting (definition) . . . . . . . . . . . . . . . . . . . . . . 1-3.111
Structural fire fighting ensemble (definition)  see Protective ensemble
Structural fire fighting footwear. . . . . . . . . . . . . . . . . . . . see Footwear
Structural fire fighting garment . . . . . . . . . . . . . . . . . . . . see Garment
Structural fire fighting glove  . . . . . . . . . . . . . . . . . . . . . . . . . see Glove
Structural fire fighting helmet  . . . . . . . . . . . . . . . . . . . . . . see Helmet
Structural fire fighting trousers  . . . . . . . . . . . . . . . . . . . . see Trousers
Suspension (definition)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.121
Suspension system retention test . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-36
Suspension system retention test (helmet) . . . . . . . . . . . . . . . . . . 5-2.8
Sweatband (definition) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.122

-T-

Tear resistance test (garment) . . . . . . . . . . . . . . . 5-1.11 to 5-1.12, 6-12
Testing and inspection  . . . . . . . . . . . . . . . . . . . . .see also specific tests,

e.g. Flame resistance tests
For certification  . . . . . . . . . . . . . . . . . . . . 2-2.4 to 2-2.5, 2-3, A-2-2.4
Follow-up. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2-2.7, A-2-2.7
Methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Chap. 6, A-6
Modified products  . . . . . . . . . . . . . . . . . . . . . . . . . . .2-3.11 to 2-3.12
Quality assurance program  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-5
Records . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-3.13
Sample preparation procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . 6-1

Textile fabric. . . . . . . . see also Knit materials; Woven textile materials
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.123
Nonwoven textile materials, flame resistance testing. 6-2.1.4, 6-2.10

Thermal barriers
Definition  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-3.124
Design requirements  . . . . . . . . . . . . . . . . . . .4-1.2 to 4-1.5, 4-1.14.4,

4-1.15.2, A-4-1.2 to A-4-1.3
Flame resistance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.4
Heat loss, test of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.3
Heat resistance . . . . . . . . . . . . . . . . . . . . . . 5-1.5 to 5-1.6, 6-6.1.1(1),

6-6.1.2, 6-6.2.2, 6-6.8
Shrinkage, resistance to . . . . . . . . . . . . . . . . . . . . . . . 5-1.17, 6-25.1.1
Tear resistance  . . . . . . . . . . . . . . . . . . . . .5-1.12, 6-12.7.1 to 6-12.7.2
Thermal protective performance . . . . . . . . . see Thermal Protective

Performance (TPP) test
Thermal insulation

Footwear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-4.2 to 5-4.4
Glove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5-3.1 to 5-3.2, 5-3.5
Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-5.2
Tests of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-7 to 6-10, A-6-10
Wristlet  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-6.1
2000 Edition
Thermal Protective Performance (TPP) test. . . . . . . . . . . 6-10, A-6-10
Garments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-1.1
Gloves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5-3.1 to 5-3.2
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Tentative Interim Amendment 

NFPA 1971 
Standard on Protective Ensemble for Structural Fire 

Fighting 
 

2000 Edition 
 
Reference: 2.6.2, 2.6.3, 2.6.4 and 7.1.2.8 
TIA 00-1 (NFPA 1971) 
(SC 3-10-04-Log No. 753) 
 
Pursuant to Section 5 of the NFPA Regulations Governing Committee Projects, the National Fire 
Protection Association has issued the following Tentative Interim Amendment to NFPA 1971, 
Standard on Protective Ensemble for Structural Fire Fighting, 2000 edition.  The TIA was processed by 
the Structural and Proximity Fire Fighting Protective Clothing and Equipment Committee, and 
was issued by the Standards Council on October 23, 2003, with an effective date of November 12, 
2003. 
 
A Tentative Interim Amendment is tentative because it has not been processed through the 
entire standards-making procedures.  It is interim because it is effective only between editions of 
the standard.  A TIA automatically becomes a proposal of the proponent for the next edition of 
the standard; as such, it then is subject to all of the procedures of the standards-making process. 
 
 
1.  Revise 2-6.2 to read:  
 “The manufacturer shall be registered to ISO 9001, Quality Management Systems – 
Requirements.” 
 
2.  Revise 2-6.3 to read:  
 “Where the manufacturer is currently registered to the 1994 edition of ISO 9001, Quality Systems 
– Model for Quality Assurance in Design, Development, Production, Installation, and Servicing, the 
manufacturer shall be permitted to be registered to the 1994 edition of ISO 9001 until 15 
December 2003.” 
 
3. Revise 2-6.4 to read:  
 “Where the manufacturer is currently registered to the 1994 edition of ISO 9001, Quality Systems 
– Model for Quality Assurance in Design, Development, Production, Installation, and Servicing, the 
manufacturer shall be permitted to be registered to the 2000 edition of ISO 9001, specified in 2-
6.2, at any time prior to 15 December 2003.” 
 
4.  Revise 7-1.2.8 to add:   
ISO 9001, Quality Management Systems – Requirements, 2000. 
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