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INTERNATIONAL

Standard Test Method for

Effects of Flame Impingement on Materials Used in
Protective Clothing Not Designated Primarily for Flame
Resistance *

This standard is issued under the fixed designation F 1358; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 2. Referenced Documents

1.1 This test method establishes a small-scale laboratory 2.1 ASTM Standards:
screening procedure for comparing the ignition resistance and D 123 Terminology Relating to Textilés
burning characteristics of materials used in protective clothing D 4391 Terminology Relating to The Burning Behavior of
where flame resistance is not the primary form of protection  Textiles
provided by the clothing. D 4723 Index of and Descriptions of Textile Heat and

1.1.1 It is more appropriate to evaluate materials used in  Flammability Test Methods and Performance Specifica-
applications where flame resistance is the primary form of tions®
protection provided by the clothing by other flammability test D 6413 Test Method for Flame Resistance of Textiles(Ver-
methods. This test method shall not be used to evaluate tical Test}
materials where flame resistance is the primary form of F 1494 Terminology Relating to Protective Clothing
protection offered by the protective clothing. .

1.1.2 This test method provides a means for comparing ease 1erminology
of ignition and burning behavior of materials which include 3.1 Definitions—For definitions of terms used in this test
plastic or elastomeric films, coated fabrics, flexible laminatesinethod, related to the combustion of textiles, refer to the
multilayer-material systems, or other protective clothing mateterminology contained in Terminology F 4391. For definitions
rials that are not designated for offering flame resistance asf terms used in this test method, related to protective clothing,
their primary form of protection. refer to the terminology contained in Terminology F 1494. For

1.2 This standard measures and describes the responsedefinitions of terms used in this test method, related to textile
materials, products, or assemblies to heat and flame undéssues, refer to the terminology contained in Terminology
controlled conditions, but does not by itself incorporate allD 123.
factors required for fire hazard or fire risk assessment of the 3.2 afterflame,r—persistent flaming of a material after the
materials, products, or assemblies under actual fire conditiongnition source has been removed.

1.3 The values stated in S| units or other units shall be 3.3 after-flame time, #-the length of time for which a
regarded separately. The values stated in each system may moaterial continues to flame after the ignition source has been
be exact equivalents; therefore, each system must be usegimoved.
independently, without combining values. 3.4 afterglow, ~—a glow in a material after the removal of

1.4 This standard does not purport to address all of thean external ignition source or after the cessation (natural or
safety concerns, if any, associated with its use. It is thenduced) of flaming of the material (see alglow).
responsibility of the user of this standard to establish appro- 3.5 anisotropic, adj—having different values for a specific
priate safety and health practices and determine the applicaproperty in different directions.
bility of regulatory limitations prior to use. 3.5.1 Discussior—When this test method is used to evalu-

ate textile-based materials, this term refers to warp (wale) and

1 This test method is under the jurisdiction of ASTM Committee F23 on
Protective Clothing and is the direct responsibility of Subcommittee F23.80 om————————
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Current edition approved Oct. 10, 2000. Published December 2000. Originally 2 Annual Book of ASTM Standardgol 07.02.
published as F 1358 - 95. Last previous edition F 1358 - 95. 4 Annual Book of ASTM Standardgol 11.03.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



A8y F 1358 — 00
“afl

filling (course) directions. When this test method is used for 3.16.1 Discussior—In evaluating the effects of flame im-

nonwoven materials, this term refers to machine and crospingement of material used in protective clothing, ignition is

machine directions. determined by the presence of after-flame after the removal of
3.6 burning behavior, a-all the changes that take place the burner flame.

when materials or products are exposed to a specified ignition 3.17 melting, n—in testing thermal protective clothing

source. response to heat by a material resulting in evidence of flowing
3.7 burn distance, A-the measurement from the bottom ©Or dripping.

edge of the specimen to the farthest point that shows evidence 3-17.1 Discussior—In evaluating the effects of flame im-

of damage due to combustion. pingement of materials used in protective clothing, melting

3.7.1 Discussion—In evaluating the effects of flame im- May occur at surface layers or in combination with the
pingement of materials used in protective clothing, this meaSubstrate fabric(s) or other polymer layers. Melting may be
surement applies to the folded material specimen when press@gServed for protective clothing materials which involve a
flat and includes all areas partially burned, charred, embrittled?0lymer coating or laminate combined with a normally flame-
or melted, but not including areas sooted, stained, distorted, ¢eSistant fabric or substrate. o o
discolored. Damage due to mechanical delamination or split- 3-18 protective clothing, #-a product which is specifically
ting of the specimen is not included in the burn distance unlesgesigned and constructed for the intended purpose of isolating

the delaminated or split area includes damage due to combuBarts of the body from a potential hazard; or as a barrier to
tion. prevent the body from being a source of contamination.

3.8 charring, n—the formation of carbonaceous residue as 3.18.1 Discussion—In this test method the potential hazard
the result of pyrolysis or incomplete combustion. IS f_Iame Impingemenbn protective clothln_g where fiame
3.9 combustion, A-a chemical process of oxidation that resistance is not the primary form of protection offered by that

occurs at a rate fast enough to produce heat and usually “gﬁ{othing. . . . .
; 3.19 shrinkage, r—a decrease in one or more dimensions of
either as glow or flames.

2 . . . . an object or material.
3.10 dripping, n—in testing thermal protective clothing, a )

X ; . 3.19.1 Discussior—In evaluating the effects of flame im-
material response as evidenced by flowing of the polymer. pingement, these changes in dimension are caused by heat

3.10.1 Discussion-In evaluating the effects of flame im- fom the flame source.
pingement of materials used in protective clothing, dripping
may be the formation of liquid droplets from melted surface or4. Summary of Test Method

substrate material during flame impingement. _ 4.1 A conditioned specimen of a protective clothing mate-
3.11 embrittlement, a-the formation of a brittle residue as rial is folded in half and placed in a sample holder with the
the result of pyrolysis or incomplete combustion. folded edge suspended over a gas flame.
3.12 flame, n—as related to ignition of textiles controlled 4.2 The specimen is exposed to the flame for a 3-s interval.

hot luminous zone of gas or matter in gaseous suspension, or4.2.1 If the material ignites during this exposure, the after-
both, of constant size and shape that is undergoing combustidlame time, afterglow time, and burn distance of the specimen
as evidenced by a low-intensity heat source of less than 1 k\gre measured and reported. Any observations of burning
such as a candle flame or match flame. behavior are also reported. The test is then terminated.
3.12.1 Discussior—Examples are flames from a match, 4.3 If the material does not ignite after the first exposure, the
candle, or bunsen burner. The burner flame in this test methgg@me specimen is exposed to the flame for a 12-s interval. The
produces relatively low heat flux and should be constant in sizéfter-flame time, afterglow time, and burn distance of the

and shape. specimen are measured and reported. Any observations of
3.13 flame impingement~adirect contact between a flame burning behaV|or'are also repor_ted. _ .
and a material. 4.4 An alternative procedure is provided for conducting the

3.13.1 Discussion—In testing flame impingement of mate- 12~S €xposure only.

rials used in protective clothing, the flame is of a specified type; Significance and Use
and duration.

3.14 flammability, R—those characteristics of a material that 51 This test method is intended to determine the ignition

resistance and burning characteristics of materials used in

pertain to |.ts |gn|.t|on and suppqrt of combustion. . protective clothing, where flame resistance is not the primary
3.14.1 Discussior—In evaluating the effects of flame im- ;.1 of protection designated.

pingement of materials used in protective clothing, flammabil- 5 1 1 Flame resistance is a distinctive property of clothing

ity is based on the relativ_e number of s_pecimens which ignitg;a s designated for isolating parts of the body from antici-

when exposed to flame either for a period of 3 0r 12s.  paeq flame hazards. It is possible that protective clothing
3.15 glow, n—visible, flameless combustion of the solid gesignated for isolation from other hazard, such as those for

phase of a material. chemical or biological protection, neither have flame resistance
3.15.1 Discussior—Although a solid may glow, it can also nor isolate the wearer from flame hazards. This test method can

produce combustible discharge that will cause a flame. Thesge used to evaluate the effects of flame impingement on

two phenomena are not necessarily interdependent. protective clothing where flame resistance is not the primary
3.16 ignition, n—the initiation of combustion. objective of protection.
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5.1.2 When flame resistance is the primary protection of- _Top 121/6" to
241/8+1"
|

fered by the protective clothing, alternative test methods can be pa?gtig\

used. A test method that is useful for evaluating flame — " Baffle Plate
resistance of textiles is Test Method D 6413. Index D 4723 i?gzguage)
contains descriptions and guidance on other flammability testea and 7 [-—;‘3 V2.,
methods for textiles. ol o K
5.1.3 This test method is useful to determine the ignition ‘\\ T
. . I . - Handle 13"+ 1
resistance and burning characteristics of materials used in ﬂ / ool (Cabinet)

protective clothing not designated for flame resistance when
the outer material surface is exposed to the flame. As such, it _ \
. . . . . . . 1/2" Diar
is particularly suited to protective clothing materials which are Holes = —
composed of different layers such as coated fabrics, laminates, Door= B
or multilayer clothing systems. _ _ 25;&%33"
5.2 Correlation of data from this test method with the
ignition resistance and burning characteristics of protective
clothing (not designated for flame resistance) under actual use

conditions is not implied. Note 1—All dimensions are in inches (1 in. = 25.4 mm).
FIG. 2 Cabinet Front and Top Detail

N

216010

Top View Showing Holes and Baffle

Door

6. Apparatus

6.1 Cabinet® and accessories, fabricated in accordance with ) ) )
the requirements specified in Fig. 1, Fig. 2, and Fig. 3. Usdowered or raised as required to accommodate the thickness of
the specimens to be tested.

6.2 Burner, equipped with a variable orifice to adjust the
Bafite flame height, a barrel having a 10-m#&sn.) inside diameter
< and a pilot light (Fig. 4).

6.2.1 One method for constructing the burner is to combine
a 10-mm §s-in.) inside diameter barrel 75 6 mm (3=+ %ain.)
long from a fixed orifice burner with a base from a variable
orifice burner.

6.2.2 Use a pilot light tube with an inner diameter of
|—— Specimen Holder approximately 2 mm¥is in.) which is spaced 3 mm¥§ in.)
without Bottom *Fee” — a\way from the burner edge.

6.2.3 Make the necessary gas connections and provide the
\gggggge"“mder applicable plumbing as specified in Fig. 5. Attach either a

solenoid or stopcock to the burner. The control valve (stopcock
or solenoid) shall be capable of being fully opened or fully
closed in 0.1 s.

6.2.4 On the side of the barrel of the burner, opposite the
pilot light, use a metal rod of approximately 3-mrits{n.)
diameter spaced 13 mri(in.) from the barrel and extending
above the burner. The rod shall have two 8-mfiz{n.) prongs

Piano Hinge marking the distances of 19 mri(in.) and 38 mm (¥zin.)
above the top of the burner.
6.2.5 Fix the burner in a position so that the center of the

Note 1—The specimen holder may be positioned so that the specimeF?"’“'re_I of the burner is directly below the center of the
faces the door. specimen.

FIG. 1 Test Cabinet 6.3 Gas Regulator Valve Systémwith a control valve
system with a delivery rate designated to furnish gas to the
burner under a gage pressure of 12.2.7 kPa (22 *= ¥4 psi)
at the burner inlet. The manufacturer's recommended delivery
te for the valve system shall include the required pressure.

Hanger for
Specimen
Holder

Door
Latch

Baffle

BIGaTT

galvanized sheet metal or other suitable metal.
6.1.1 Provide a means for suspending the sample holder th

permits adjustment of its height for positioning the specimen 6.4 Burner Gas methane, with a minimum purity of 99 %
over the burner. One means of suspending the sample involves6'5 Rod of 6-mm (0 25-i'n) diameter. at least 152 mm (.6
modifying the hanger for the specimen holder shown in Fig. 1In ).Iong constructed O'f a hérd metal '

in such a way that the hanger allows the specimen holder to be’ ' '

5The test cabinet is available from U.S. Testing Co., 1941 Park Avenue, °The regulator valve system is available from Matheson Gas Products, P.O. Box
Hoboken, NJ 07030; or the Govmark Organization, Inc. P.O. Box 807, Bellmore 85, East Rutherford, NJ 07073; or Air Products and Chemicals, Inc., P.O. Box 538,
NY 11710. This is the same test cabinet specified in Test Method D 6413. Allentown, PA 18105.
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13" 1" 0625"
‘ { 16 GA}
s | S———— | I ) L 1"
.1250" (Il GA)
Hinge /
30"+ 1" 1/4 - 20 UNC-2Ax 1" LG
Both Sides
14" 101/2" + 1/89
\[4 1/4" Dia
16 5/8" Rod.
—— +1/8
1/2" Dia.o .y 1/gn
2Holes |\ T ¢ 41/2"+ 1/8
. ; o
S s Specimen Holder No. 6-32 UNC-2A
g 4 . 6- .
f > Collar Socket Set
v 81/2" § | Screw
2 o ‘sz [coolooo]l=1a
g < ¥ \ ’4‘ 4 3/4"_% Specimen Holder Hanger
4 \] v
—» e AT
et N 4 Bgtling 172 -13 Unc. - 2Ax 1" LG
1/2" Dia. 3/4"
6 Holes
Both Sides
~ Right Side View .
Left Side View (Side Panel Remove D) Specngrl}gl—gg‘eerdfuppon

Note 1—All dimensions are in inches (1 in. = 25.4 mm).
FIG. 3 Other Cabinet Construction Details

Specimen Holder 12 1o 18" long rubber hose

to pilot light
Specimen Gas Stopcock needle valve
with 1/8 orifice ~
" Mounting Plate
|
Folded Specimen Edge 3/8 NPT Couplmg\ + !
| - Pipe Support
3/8 NPT Nipple —] dl
Suggested Metal Indicator
Male nose nipple G
i 1 as Stopcock
/ with 1/8 orifice > Gas Stopcack

m\ 1/4 1D x 18 = 1" long rubber
4 hose to burner

D109.1

to gas supply ]
V ( 5§ } EEEES
Iy /% ] 3] .‘%ﬁ Pilot Flame Tube 4 1/2” ©

"
/ 3/8" NPT TEE /8" NPT Nipple
Flame ggg%gﬁ%juﬁ%? to Side View Showing Gas Hose Connection
) Note 1—All pipe fitting is to be black iron pipe.
R Note 2—All dimensions are in inches (1 in. = 25.4 mm).
=N 'j:H}— as FIG. 5 Cabinet Gas Connections
[ 1 ose
& 7% A
9. Procedure
Cabinet Bottom Adijustment for Needle Valve

9.1 Place the apparatus in a hood with the ventilating fan
Note 1—The burner does not need to be resting on the cabinet bottonfurned off at the time of the test.
but it is considered more convenient in this mode. 9.2 Fold specimens in half across the width with the normal
Note 2—All dimensions in inches are (1 in. = 25.4 mm). outside surface of the material facing out. Produce the fold
FIG. 4 Burner and Positioning of the Test Specimen with the metal rod at the bend inside the material. Avoid
making permanent creases at the folded edge.
6.6 Timer, stopwatch or other timing device calibrated and 9.3 Place the material specimen in its holder. The folded

graduated to the nearest 0.1 s. edge of the specimen shall protrude approximately 6 rm (
6.7 Ruler, or scale calibrated and graduated to the nearest.) below the lower horizontal end of the metal specimen
1.0 mm {16 in.). clamp. Materials with different thicknesses will result in

) slightly different protrusion lengths from the end of the clamp.
7. Test Specimens Remove the metal rod after the material is clamped in the
7.1 Prepare ten test specimens 75 mm in width by 400 mrholder.

in length (3 in. by 16 in.). If the material is anisotropic, cut five 9.3.1 Position the bottom edge of the specimen such that it
specimens along each axis. is 19 mm @2 in.) above the top of the burner as shown in

Fig. 4. This will require changes in the cabinet, involving the
hander for the specimen holder, to allow adjustment of the
8.1 Condition all samples to be tested at a relative humidityholder height for positioning the bottom edge of the specimen.
of 45 to 70 % and a temperature of 20 to 25°C (67 to 77°F) for 9.4 Ignite the pilot light and adjust its flame to approxi-

at least 24 h prior to testing. mately 3 mm ¥ in.) in height as measured from its lowest

8. Conditioning
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point to the tip. Ignite and adjust the burner flame by means ofnm (¥ in.). Wiping the material specimen with a damp cloth

the needle valve in the base of the burner to give a flame heiglar paper towel helps to more clearly determine the burn

of 38 mm (22 in.) with the stopcock fully open and the air distance.

supply to the burner shut off and taped. Obtain the 38-mm 9.9 Alternative Test Procedure—As alternative to the pro-

flame height by adjusting the valve so that the uppermostedures provided in 9.1-9.8.5, conduct the test using a 12-s

portion (tip) of the flame is level with the tip of the upper metal flame exposure only. Follow the steps in 9.1-9.5. Skip the 3-s

prong (see Fig. 4). exposure stepsin 9.6 and 9.7, and begin with the 12—s exposure
9.5 With the pilot light still on, shut off the gas to the burner described in 9.8.

with the stopcock or solenoid valve. Place the specimen holde 0. Test Results

over the specimen holder bar, held in position by the specimen™

holder support. Adjust the specimen holder bar to position the 10.1 Flammability—Note flammability as the number of

folded edge of the specimen 19 m#a {n.) above the top of the  SPecimens igniting during the 3-s flame exposure period, the

burner. Shut the cabinet door and keep it closed until alnumber of specimens igniting during the subsequent 12-s flame
combustion of the specimen has ceased. exposure period, and the number of specimens not igniting at

9.6 Simultaneously start the timer and open the stopcock G i i
the regulated gas source. Apply the tip of the flame to the end 10-2 After-flame Time-Measure after-flame time as the
of the folded edge of the specimen for30.1 s. At the end of M€, reported in seconds, from the moment that the operator
this exposure, turn off the stopcock to the regulated gas sourcEEmMoves the flame from the specimen until no visible flame is

9.7 Observe and note whether or not the specimen ignite@risoeg;?tr; :hliﬁz'ﬁ%g;gzcsmgn{he afteralow as the time
(A specimen is considered to have ignited when it continues tg_—~" €19 atterg '
burn for more than 1.@ 0.1 s after turning off the gas supply reported n seconds, th_at th_e specimen glows. If present,

afterglow is observable either immediately after the removal of

t&;ggu?:me)' If the specimen ignites during the 3-s ﬂamethe flame from the specimen or after sample burning has ceased

. : ... (after-flame time).
9.7.1 Continue the test and stop the timer when no VISIb|é ime)

f 3 ton th terial . Subgad th 10.4 Burn Distance—Measure the burn distance in millime-
ame IS present on the material Specimen. Su romie  treg (inches) from the bottom edge of the material specimen to
measured time. Record this time as after-flame time. Als

4 the afteralow ti it ob d fhe farthest vertical point on the folded specimen, when
record the aftergiow time, 1t observed. pressed flat, that is burned in the test following the respective
9.7.2 Note the apparent cause of extinguishment such agme exposure period. This includes all areas of the specimen

shrinkage, destruction, or dripping. which are partially burned, charred, embrittled, or melted, but
9.7.3 After specimen burning ceases, turn on the hoogot areas sooted, stained, distorted, or discolored. Do not
ventilation fan to clear the hood of combustion gases. include damage due to mechanical delamination or splitting of

9.7.4 Measure the burn distance on the specimen after thtae specimen in the measurement of burn distance unless the
3-s flame exposure. Record the burn distance to the nearestdélaminated or split area includes damage due to combustion.
mm (¥ in.). Wiping the material specimen with a damp cloth  10.5 Burning Behavio—Note the burning behavior of the
or paper towel helps to more clearly determine the burrspecimen for the samples that ignite. This shall include

distance. observations of specimen shrinkage, destruction, melting, or
9.7.5 Do not continue any testing on the specimen. dripping.
9.8 If the specimen does not ignite after the 3-s flame 10.5.1 Some materials shrink away from the flame without
exposure: ignition and it is possible that subsequent reexposure of the

same specimen does not produce direct contact with the flame

urce. As a consequence, it is possible that a relatively short
after-flame time or small burn distances is measured. Record
this phenomenon as a characteristic of the material specimen,

9.8.1 Restart the stopwatch from zero and reapply the flam
to the folded edge of the same specimen at the same locati
used in the 3-s exposure for an additional1®.1 s. The time
interval between flame exposures shall be- 4. s.

9.8.2 Allow the stopwatch to keep running. Observe andNhen observed.
note whether or not the specimen ignites (a specimen i$1. Report
considered to have ignited when it continues to burn for more

than 1.0+ 0.1 s after turni  th I\ to the i 11.1 Report that the specimens were tested as described in
an L.0= 0.1 S after rning off the gas supply to the ame)_. est Method F 1358. Identify the protective clothing material
Stop the timer when no visible flame is present on the materi

. Subtract 12 s f th qt R d th ested and note the manufacturer or source of the material and
?pemmen.ﬂ uﬂ rac i S t:lm € mzaf#re ftlmel' et.cor .ff application. Provide a description of the material noting
olrt?seer?/seda er-flame time. AlSo recor € afterglow time, W\ hich surface was exposed to the flame.

o 11.2 For each specimen tested, report the following mea-
9.8.3 Note the apparent cause of extinguishment such ag,;ements and observations.

shrinkage, destruction, or dripping. 11.2.1 Flammability.
9.8.4 After specimen burning ceases, turn on the hood 11.2.1.1 Ignition noted during 3-s flame exposure period,
ventilating fan to clear the hood of combustion gases. 11.2.1.2 Ignition noted during 12-s flame exposure period,
9.8.5 Measure the burn distance on the specimen after ther
12-s flame exposure. Record the burn distance to the nearest 111.2.1.3 Did not ignite in either flame exposure period.



A8y F 1358 — 00
“afl

11.2.2 After-flame time, afterglow time, and burn distance ifconventional statistical caution in making any comparisons of

specimen ignites during 3-s flame exposure period. the test results. Table 1 provides a summary of test data for the
11.2.3 After-flame time, afterglow time, and burn distance ifmaterials tested, while Table 2 and Table 3 provide a with-in

specimen ignites during 12-s flame exposure period. laboratory (repeatability) critical differences for afterflame a
11.2.4 Specific observations of burning behavior includingtime and burn distance. (The critical difference is the observed

specimen shrinkage, destruction, or dripping. difference between two test results, which should be consid-
11.3 For each material tested, report the following: ered significant at the specified probability level, as defined in

11.3.1 Number of test specimens igniting during the first 3'5Terminology D 123).
flame exposure period,

11.3.2 Number of test specimens igniting during subsequen&
12-s flame exposure period,

12.1.2 Specimen Ignitior-Since observations are used to
etermine whether specimens ignited in either the 3—s or 12—s
11.3.3 Number of test specimens not igniting in either ﬂamélame exposure periods, the information for the three materials

exposure period, and Is reported in Table 1: . .
11.3.4 Average burning characteristics following 3-s expo- 12.1.3 Afterflame Time-Variances for the lengthwise and

sure as follows: widthwise specimens are similar, renging in value from 0.38 to
11.3.4.1 Average after-flame and afterglow times, and 0.49, with an average value of 0.43standard deviation =
11.3.4.2 Average burn distance. 0.078) as determined by analysis of variance. Critical differ-
11.3.5 Average burning characteristics following 12-s expo-ences, based on this value and a 95 %probability level, may be

sure: applied either to lengthwise average comparisons, or to width-

11.3.5.1 Average after-flame and afterglow times, and  wise average comparisons, to determine significance.

11.3.5.2 Average burn distang:e. , L . 12.1.4 Burn Distance—Variances for the lengthwise and
11.3.6 Ol?]s.er&/atlonz of material bu(jrmng_ behavior includingigthyise specimens are similar, ranging in value from 0.12 to
specimen shrinkage, destruction, or dripping. _0.32, with an average value of 0.21 rf(standard deviation =

11.4 If the alternative test procedure for this test method i . ) . -, :
used, indicate in the report that the alternative test procedure‘ogS) as determined by analysis of variance. Critical difer

was used with a 12-s exposure only. Report required tet1°C: ba_sed on this valu_e anda95%probapi|ity level, may be

information from 11.2 and 11.3 for the 12—s exposure only. applled either to Iengt_hW|se average comparisons, or to width-

wise average comparisons, to determine significance.

12. Precision and Bias 12.2 Bias—There is no accepted referee method for deter-
12.1 Precision— mining the true value of ignition resistance and burning
12.1.1 Single Laboratory Study-Three chemical protective behavior of protective clothing materials not designated for

clothing fabrics were tested in one laboratory, using ondlame resistance. The value may be defined only in terms of a

operator to determine if the specimen ignited during the firstest method. This test method has no known bias.

3-s flame exposure period, if the specimens ignited during the

subsequent 12—s flame exposure period, afterflame time, an@. Keywords

burn distance measured on each specimen by the procedure.13 1 burning behavior: fl Lo t ignition: protec-

Ten specimens were taken from each fabric sample, five in the =~ urning behavior, flame impingement, ignition, protec

lengthwise (machine) direction and five in the widthwise 1€ clothing

(cross-machine) direction. This single-laboratory set is ana-

lyzed and used in writing a temporary precision statement,

pending a full interlaboratory study. Until the full study is

completed, users of the test method are advised to exercise

TABLE 1 Single Laboratory Study Data

Material Direction No. Specimens Igniting Specimens Average Average

After 3-s  After 12-s Not Igniting Afterflame ~ Burn TABLE 2 Repeatability or Within-Laboratory Critical Differences
Exposure  Exposure in3-sand  (s)  Distance Afterflame Time (s) (95 % Probability Level)
12-s (mm)
Exposures NA SEB cD¢
A Lengthwise 0 0 5 0 10 1 0.078 0.218
. ] 3 0.045 0.126
Widthwise 0 0 5 0 13 5 0.034 0.095
B Lengthwise 0 0 5 0 16.4 7 0'029 0.081
Widthwise 0 0 5 0 15.2 . .
C Lengthwise 0 5 0 5.8 12.6 AN = Number of determinations per average
Widthwise 0 5 0 9.8 18.8 B SE = Standard Error for N determinations
€CDh=28SE




A8y F 1358 — 00
“afl

TABLE 3 Repeatability or Within-Laboratory Critical Differences
Burn Distance (mm) (95 % Probability Level)

NA SE® cb€¢
1 0.095 0.266
3 0.054 0.154
5 0.042 0.118
7 0.036 0.100

AN = Number of determinations per average
B SE = Standard Error for N determinations
€CD=28SE
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