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This edition of NFPA 701, Standard Methods of Fire Tests for Flame-Resistant Textiles and
Films, was prepared by the Technical Committee on Fire Tests and acted on by the
National Fire Protection Association, Inc. at its Annual Meeting held May 15-18, 1989
in Washington, DC. It was issued by the Standards Council on July 14, 1989, with
an effective date of August 7, 1989, and supersedes all previous editions.

The 1989 edition of this docuraent has been approved by the American National
Standards Institute.

Origin and Development of NFPA 701

Requirements for llameproofing of textiles were adopted by the NFPA on recom-
mendation of the Commirtee on Fireproofing and Preservative Treatments in 1938,
These were amended in 1939, 1940, 1941, and 1951. This standard is now under the
jurisdiction of the NFPA Commirtee on Fire Tests; the 1966 edition, which was an
extensive revision of the previous cdition, was prepared by that committee as werc the
1968, 1969, 1975, 1976, and 1977 editions.

This 1989 edition represcnts a complete rewrite with significant changes to the small
scale rest.
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GENERAL/TEST APFARATUS AND MATERIALS FOR SMALL SCALE TEST

NEPA 701

Standard Mcthods of Fire Tests for

'Flame-Resistant Textiles and Films

1989 Edition

Information on referenced publications can be found in Chapter 11.

Chapter 1 General

1-1 Scope.

1-1.1 These requirements apply to flarne-resistant ma-
terials that are used cxtensivcly in the interior of buildings,
in protective clothing for certain occupations and situations,
and for protective outdoor coverings such 22 tarpaulins and
tents. The flame-resistant requirements arc not dependent
on the type of treaument; however, where durability to
laundering or weathering is claimed, the fabric or Alm is
tested for fame resistance after being subjected to the appli-
cable cleaning or exposure procedures.

1-1.2 These requirements also apply to plastic films, with
or without reinforcing or backing, when used for decorative
or other purposes inside buildings or as temporary or per-
manent enclosures for buildings under construction.

1-1.3 These requirements may not apply (@ multilayered
fabrics or assemblics of fabrics.

NOTE: Limited experience has chown that multilaycred fabricx
may burn in a manner that is different from that of the burning
behavior of the individual componencs (ser Appendiz D), Moany
materials may mect the test criteria of this standard because they
ehrink away {rom the flame, melt, ablaze, or otherwise [ail to sup-
port upward flzmes when heated. However. when such materials
arc in contact with a materiol that meets the t2st eriteria of this
atandard and do not shrink away from the Name but instead char
and maintain & degree of structural integrity, the maicrigl in ques-
tion may not be able to evade the flame and could support up+
ward burning.

1-1.4 If these materials are to bc applied to surfaces of
buildings or backing materials as interior finishes for usc
in buildings, the test shall be conducted and the matcrial
classified in accordance with NFPA 255, Method of Tesi of
Surface Burning Characteristics of Buslding Materials.

1-2 Purpose.

1-2.1 It is the purpose of these requirements to provide
tcits to assess the propagacion of flune beyond the area
exposcd to the source of ignition.

1.2.2 ‘These performance tests do not necegsarily indicate
whether the material tested will resist the propagation of
flame under gevere exposure or when uged in a manncr
thar differs substantially from the test conditions.
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1-3 General Description. _
1-3.1 ‘T'wo methods of assessing flame propagation re-
sictance are deseribed. Both methods provide a comparison
among materials but do not neccsearily indicate the be-
havier of a material in a large building fire or other
conflagration.

1-3.1.1 The amall scale test employs a rclatively small
sample and small igniting flame. It is simple and conve-
nient for general use. The small scalc test is commaonly used
to indicate susceptibili-tﬁ to flame spread from small igni-
tion sources, but may also be used as a screening test prior
to large scale testing.

1-3.1.2 The large scale test requires 2 much larger sam-
ple and applics 2 more scvere fire exposure, which will
more ncarly approach severe fire conditions. Initial screen-
ing may be donc with the small scale test. This method
is also useful for investigating the lammability of fabrics
when hung in folds.

1-3.2 Marerials that arc expected to retain their flame
resistance through drycleaning, laundcring, water leaching,
ar weathering exposures shall be subjected to the proce-
dures of Chaprer 8 beforc being rested.

1-4 Test Selection. :

1-4.1  All materials covered in the scope of this method
shall be capable of complying with the performance re-
quirements of either the small or the large scale regts or
both. The authority having jurisdiction shall derermine
whether both tests are required, depending on the purpose
to be scrved or the nature of the materials tested.

1-4.2 For matcrials that show excessive melting or shrink-
age or ongoing combustion at the junction of the specimen
and its holder in the small scale test, the large scale test
shall be considered applicable.

1-4.3 In the conduct of the large scale test, only folded
spccimens shall be tested.

Exception:  Materials that cannot be readily prepared in the folded
configuration shall be tested by the flat sheet portson of the large scale
test, using the procedure specified in Chapisr 6.

Chapter 2 Test Apparatus and Materials for
Small Scale Test

2-1 Conditioning Oven.

2-1.1 A forced draft oven shall be used to condition test
spccimens properly prior to testing.

2-1.1.1 ‘The interior of the oven shall be large cnough
to provide free air flow around cach specimen contained.

9-1,1.2 The oven shall have adjustable temperature con-

trol capable of maintaining the interior at a rernperature
of 140-145 °F (60-63 °C).
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2-2 Specimen Holder, A metal holder having clamps
applied to compress the holder lightly along its cdges shall
be used to support and align the specimen. The ends of
the specimen shall remain free.

2-3 Test Chamber and Gas Burner.

2.3.1 'The test chamber, specimen holder, and burner
ghall be the metal cabinet, specimen holder, and burner
specified for the Federal Children’s Sleepwear Standard
16 CFR 1613.4 (FF 3-71).

2.3.2 ‘The gas supply to the burner shail be at lcast 97
percent methane or natural or manufactured gas having
a heat value of 800-1000 Bru per cu ft.

2-4 Hook and Weight. A hook and weight assembly
shall be used to determine the length of char or destruc-
tion of the specimen. The combined weight of the assembly
shall follow Table 2-4.

Table 2-4
Total Tearing Weight'
Weight of Macerial for Determination
Being Tested of Length of Char
(Ouncer Per Square Yard) (Pounds)
l.ess than 2 : 0.12
2 1o § inclusive 0.25
Over 6 and not exceeding 15 0.50
Qver 15 and not exceeding 23 Q.75
Qver 23 1.00

2-5 Timer. Stop warches or other timing devices that
measure to 0.5 second shall be used to determinc afterflame
of burning specimens and the flame time of portions of
residues that brcak away or drip from the test specimen
and continue to flame after rcaching the floor of the test
chamber.

2-6 Hood. A hood or other suitable enclosurc ghall be
used to provide & draft-free environment around the tester.
. The hood or caclosure shall have a fan or other suitable
means of exhausting smoke and fumes produced during

testing.

2-7 Pan Balance. A pan balance capable of weighing
to the nearest 0.01 g shall be used for weighing specimens.

2-8 Test Spceimens,

2.8.1 Five specimens of material, 3% by 10 in., shall be
cut with their long dimension parallel to the length dirce-
tion, and five with the long dimension parallel to the width

direction.

2-8.2 Each lot of five shall be cut from at least five piaces
in the sample scparated sufficiently to give indication a#
to the uniformity of the flammability performance.

2-8.3 No specimens ncarer the telvedge than Yo of the
width of the sample shall be used for testing.

1989 Eailion
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Chapter 3 Flame Tcst Procedures for Small Scale Test

3-1 Conditioning of Test Specimens,

3-1.1 The test specimens ghall be conditioned in an oven
at temperatures of 140-145 °F (60-63 °C) for durations of
not less than one hour nor more than one and one-half
hours prior to mounting in the specimen holder and testing.

$-1.2 Matenals that distort or melt at the above indicated

oven exposure are to be conditioned at 60-80 °F (15-27 °C)

;nd 25-50 percent relative humidity for not less than 24
OLIE.

3.1.3 Specimens shall be removed from the oven one at
a time, mounted in the specimen holder, and subjected to
the procedurcs described in Sections 3-2 and 3-3 within
30 scconds.

3-2 Mounting of Test Specimens.

5-2.1 Marerials that are specified as being for use only
as curtaing and draperies and weighing less than 3.0 oz/yd?
shall be weighed to the nearcst 0,01 g prior 1o mounting
in the specimen holder.

3-2.2 The specimens shall be placcd on the specimen
holder and clamped so that & swrip 2 in. wide and 10 in.
long ix leit exposed.

3-2.3 The spccimen and its holder shall be supported
within the test chamber so that its lower end will be % in.
above the top of the gas burner.

3-3 Conducting the Flamc Test.

9-3.1 The gas burner shall be ignited and, with the air
supply completely shut off (taping over the air inlet is
recommended). shall be adjusted to give a luminous lame
1% in. long. The ambient light Jeve! should be rcduced so
that the full extent of the flame may be seen for determin-

ing flame height.

3-3.2 The burper shall be moved under the specimen so
that the flame is applicd vertically to the lower end of the

_specimen, near the middle of it width, The flame shall

be applied for 12 seconds and then withdrawn.

3-3.3 The duration of flaming combustion of melt drips
on the floor of the test chamber shall be mecasured to the
nearest 0.5 sccond and recorded.

8.3.4 The duration of burning of the specimen after the
igniting lame has been removcd shall be measured to the
nearest 0.5 second and recorded.

3-3.5 After all flaming has ceased, purge the enclosure
and cabinet with the exhaust fan prior to the next test,

3-4 Measurement of Length of Char or Material
Destruction.

After all flaming and afterglow on the specimen
has ccased, the length of char or material destruction shall
be determined. The length of char in this test is defined
as the distance from the end of the specimen that was ex-
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poscd to the flame to the end of a tear made Jengthwise
in the specimen through the center of the charred area in
the following manner: )

(2) The specimen shall be folded lengthwise and creased
by hand along the line through the highest point in the
charred area.

{b) The hook of the hook/weight asscmbly is inserted
in the specimen, on one side of the charred area, Y% in. in
from the adjacent edge and % in. up from the bottom.

(¢) The specimen is then grasped on the opposite side
of the charred area with the fingers and raised gently unul
it supports the weight. The specimen will tear through the
charred area until material strong enough to carry the load

is rcached.

3-4.2 When it is not feasible to measure char, the
material destruction can normally be judged as the mea-
eurement from the bottorn of the sample to a horizontal
line above which all material is sound and in original
condition.

3-4.3 Specimens that have becn weighed before testing
shall be reweighed and the percent weight loss calculated.
(See 4-1.4.)

Chapter ¢ Flame Resistance Requirements for
Small Scale Test y

4-1 Test Critexia.

4-1.1 When subjected to the small scale test described
in Chapter 3 no specimen shall continue flaming for more
than two scconds after the test flame is removed from con-
tact with the gpceimen.

Ezception:  This ¢riterion shall not apply 1o Jabrics weighing less
than 10.0 ounces per square yard, which are specified as being for
use as cwrtains and draperies [see 9-5(a)f.

4-1.2 The vertical spread of flame and afterglow
(smoldering combustion) on the material, as indicated by
the length of char or the mcasurement from the bottom
of the sample above which all material is sound and in
original condition, shall not exceed the values shown in
Table 4-1.

. Exception:  Fabrics weighing less than 10.0 ouncer per square yard,
which are specified as being for use as curtains and draperies [see
9-5(a)], may have a maximum auerage char length for len specimens
of up to 6.5 in, with no individual valus excerding 7.5 1.

4-1.3 Ar no time during or after the application of the
test flame shall portions or residues of textiles or films that
break or drip from any test spccimens continue to flame
after they reach the floor of the test c¢hamber.
Exeeption:  Fragmenis or resisduss from fabrics weighing lass thon
10.0 ounces per square yard, which are specified as bt use
as curtains and draperies [see 9-5(a)], may continua to'ﬁam Jeor
an average of tiwo seconds.

4-1.4 Some fabrics that are specified as being for use only
as curtains and drapeties [see 9-5(a)] and weighing less than
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3.0 ounces per square yard may fail to meet the char length
criteria because of melting beyond the prescribed limits.
In such cases, if the weight loss of each specimen is less
than 5 pereent, the fabric will be considered to meet the
char length requircments.

% weight loe = (original weight - Fnsl weight) x 100
eriginal weight

Table 4-1
Pcrmissible Length of Char ar Destroyed
Material = Small Scale Tent®

Waight of Material Maximum Average Mazimum Individgal

Being Tested of 10 Specimens for Each Specimen
{Oz per 89 Yd) {Inches) (Inehes)
Over 10 335 4.5

QOver 6 and not

exceeding 10 A5 a5
Not exceeding 6 4.5 6.5

*For [abrict weighing less than J0.0 ounces per square ard, which
arc specified aa heing for usc only as curtaing and deaperits fm 9-5(a),
tec Exception to 4-1.2,

4-2 Retest. Sampies for which only one of the ten
specimens does not mect a given classification criterion may

be retested using a new set of five specimenas taken in the
game direction as the specimen that did not meet the cri-
teria. If all five of the new specimens meet the criteria, the
sample shall be regarded as mecting the small scale test
criteria.

Chapter 5 Test Apparatus and Matcrials for
Large Scale Test

5-1 Conditioning Oven.
5-1.1 A forced draft oven shall be used to condition test
specimens properly prior to testing.

5-1.1.1 The interior of the oven shall be large enough
to provide free air flow around each specimen contained.

5-1.1.2 The oven shall have variable ternperature con-
tro] capable of maintaining the interior at a temperature
of 140-145 °F (60-63 °C).

5-2 Test Enclosure.
5-2.1 ‘The test shall be carried out in a metal stack 12
in. square and 7 ft high with derails a3 follows:

(a) The stack ghall be suiported 1 ft above the floor by
legs and shall be open at the top and bottom.

(b) The stack shall be fitted with a wired-glass, or other
suitable material, observation window(s) extending the full
langth of the front door.

(c) The stack shall have means for hanging the specimen
ag follows:

Top rod: % or % in. steel rod, 13 in. long sharpened
to a point at one end. Holes in both sides of the stack
aligned horizontally for location of the top rod.
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Bottomn rod: Y in. steel rod, 10 in, Jong sharpened to 5.3 Restraining Clamps. See 6-2.3.

2 point at one end. . ‘ 5-4 Gas Burner. A bunsen burner having %-in. tube
Vertical guide wires: Use copper or other suitable wire diameter shall be used for the ignition source. %f the burmer

to make 2 pair of vertical guide wires on each side of the
stack spaced 4 in. to the right and left of the vertical center
of the stack, 8 in. apart. The two wires making up cach
pair shall be spaced 1 in. apart front to back and shall be
paralle] to each other and to the sides of the stack. Mount

the vertical guide wircs using a % in. diameter rod fixed
horizoptally &t the top and botiom of the stack. [See Figure

5-2(¢).)

%-3.2 The stack shall be located in a room, chamber, or
hood where the temnperature is 40-75 °F (4-24 °C) and the
relative humidity does not exceed 70 percent.

5.2.3 The testing chamber shall be free of drafts that af-
fect the stability of the flame.

5-2.4 Test personnel should be equipped with protective
devices if not isolated from the smoke.

5-2.5 Refer to Figures 5-2(a), (b), (c), 6-2(a), (b), and
(¢) for details regarding enclosure construction and facilities
{or properly mounting both flat and folded test specimens.

9 [}
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Figure 5-2(s) Qrthographic view of flame testing apparatus.

1589 Eglilon

is equipped with a gas flow controlling valve the valve shall
be fully open 0 as not to restrict gas flow as the flow must
be controlied by the needle valve preceding the rotameter
as specified in 5-4.4. .
5-4,1 The burner shall be fixed in a position so that the
barrel is at a 25 degree anglc with the vertical, with the
upper tip of the burncr 4 in. below the bottom edge of the
tcst specimen.

5-4.2 The gas supply to the burner shall be ar least 87
percent methane or manufactured or natural gas having
a heat value of 800-1000 Bru per cu ft.

5-4.3 A rotameter shall be installed between the gas flow
control valve and the burner. The upper limit of the
rotameter shall be from 5 to 10 ft*/hr.

5-4.4 A needle valve for gas flow control followed by 2
rotometer shall be placed in the gas linc leading to the
burner, A pressure gage shall be located between the gas
supply line and the needle valve used for controlling the
gas flow. The gas lines from the ncedle valve to the roto-
meter and from the rotomecter to the burner shall have a
bore of % in. and shall not exceed a total length of 5 ft.
Armored tubing is recommendcd for the last 2 ft leading,
1o the burner, (See Figure 5-4.)

5-5 Timer. Stop watches or other timing devices that
measure to 0.5 second shall be uscd to determine afterflame
of burning specimens and the flame time of partions of
residucs that break away or drip from the test spccimen
and continue to flame after rcaching the floot of the test
chamber.

5-6 Test Specimens.

5-6.1 Remove selvedges from all samples before cutting
and conditioning specimens. The test specimens shall be
tzken from as widely separated and symmetrically located
sections as possible over the entire arca of the sample of
each material. One-half of the spccimena shall be cut with
the long dimension paralle! to the length, and the balance
of the specimens shall be cut with the long dimension
parallel to the width of the material. It may be neccssary
to fio'm sections with a flat seam to achieve the necessary
7 fe specimen length when the long dimension is parallel
to the width of the material.

5.6.2 For conducting flame tests of aterials in flat
gheects, at least 10 specimens, 5 in. by 7 i, shall be used.

5-6.3 For conducting flame tests of materials hung in
folds, at least 4 specimens, 24 ¢ 1 in. by 7 ft £ 1 1n,
shall be cut. Each specimen shall be folded longitudinally
to form four folds, each approximately 5 in. wide, uni-
formly over the Jength. Refer 1o Figure 6-2(c) to insure a
proper folded appcarance. '
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of guide rods inserted at the top to support the specimen
and half way down the specimen to help hold the folds in
place. The bottom of the center portion of the section be-
tween the two middle folds shall be 4 in. above the bunsen

6-2,2 The single flat sheet specimen shall be suspended
vertically in the stack with its full width facing the obrerver
(front of stack) so that the center of the bottom of the speci-
men will be 4 in, zbove the bunsen burner.

6-2.3 Test specimens shall be lightly restrained laterally
at the mid-point of their length and within 3 in. of the bot-
tom edge by suitable clamps (bulldeg clips) and light chains
attached 1o the vertical guide wires.

FLAME -RESISTANT TEXTILES AND FILMS
ht— " w————
burner.
Specimen in ~me.___| G Uide Wires
Pigce for Testing [
3 ~———Clips
i SN S TN
%" ‘l. Bottom Wire Supports
i

Figure 5:2(c) Vicw inside at bottom of apparatus.

Aotameter 174 'n, Tusing
\\
Pisasure Qags
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G Bupply—a= ™ bt Burnar
p— Zhdm Mn, —=

Figurc 5-¢ Gas line feed arrangement to burner,

Chapter 6 Flame Test Procedures for the
Large Scale Test

6-1 Conditioning of Test Specimens.

6-1.1 The test specimens shall be conditioned in an oven,
at temperatures of 140-1¢5 °F (60-63 °C), for durations of
not less than one hour nor more than one and onc-half
- hours before testing.

6-1.2 Materials that distort or melt at the above indicated
oven exposure shall be conditioned at 60-80 °F (15-27 °C
and 25-50 percent relative humidity for not less than 2

hours.

6-1.3 Specimens shall be removed from the oven one at
a time and immediately subjected to the procedures de-
weribed iUt Settione 6-2 and 6-3. :

6-2 Mounting of Test Specimcns.

6-2.1 The folded specimen shall be suspended vertically
with the edges of the folds facing the observer (front of
stack). The folds shall be spread apart about % in, by means

1969 Edilicn
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Figure 6-2(2) Tont sample ia folds.

Figure 6-2(b) Tant rample Oat shect.
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@ FLARE APPUCATICN PONT

Figure §-2(c) Bottom view of folded samplc.

6-2.4 Refer to Figures $-2(¢), 6-2(a), (b), and (c), for
details for properly mounting test specimens.

6-3 Conducting the Flame Test.

6-3.1 The gas burner shall be ignited and the gas pres-
sure regulated at 2.25 to 2.75 psi with & fow rate of 4.0
+ 0.1 it¥/hr.

6-3.2 'The burner air inlets shall be sealed to preveat air
from cntering, and the gas adjusted to produce an 11 in.
+ 0.5 in. flame. If the flame height cannot be achieved
with specified gas pressure and flow rate, the burner may
need cleaning or adjustment.

6-3.3 The flame shall be applied vertically near the mid-
dle of the width of the lower end of the specimen in 2 single
sheet, or the middle segment of the specimen in folds [see
Figure 6-2(c)). The position of the specimen relative to the
test flame shall be maintaincd by guide wircs attached to
the outer edges of the specimen. The test flame shall be
applied to the specimen for two minutes, then withdrawn.

6-3.4 The duration of flaming combusticn of melt drips
on the flaor of the test chamber shall be measured and
recorded to the nearest 0.5 second.

6-3.5 The duration of burning of the specimen after the
igniting flame has been removed shall be measured and
recorded to the nearest 0.5 second.

6-3.6 After all flaming has ceased, purge the enclosure
and stack prior to the next test.

6-4 Mensuremont of Length of Char, After all flam-
ing and afterglow on the specimen has ceaned, the leangth
of char shall be determined. For purposes of this test, the
length of char is defined as the vertical distance on the
specimen from the top of the test flame to the top of the
charred area resulting from spread of flame and afterglow.
For synthetic textiles and films the length of char is de-
fined 23 the vertical distance from the tip of the test lame

701-11

10 8 horizontal line, above which all material is sound and
in essentially original condition.

Chapter 7 Flame Resistance Requircments for the
Large Scale Test

7-1 Test Criteria.

7-1.1 When subjected to the large scale test described in
Chapter 6, no specimen shall continue flaming for more
than two seconds after the test flame is removed from con-
tact with the specimen.

7-1.2 The length of char on the individual folded speci-
mens shall not exceed 35 in. above the tip of the test flame.
The char length may be determined by measuring from
the top of the specimen to the top of the damaged area and
this value subtracted from the initial length of the specimen.
1f this is done the maximum value of the result shail not
excced 42 in. (35 in, plus the 7 in, in the flame).

7-1.3 The length of char on any singlc specimen of the
material in flat sheets ghall not exceed 10 in. above the tip
of the test flame. This char length shall be measured as
the distance from the tip of the test flame to the top of the
charred area resulting from spread of flame and afterglow
[or the distance from the top of the specimen 1o the top
of the damaged area may be measured and subtracted from
the initial length of the gpecimen, in which case the resuit
must be less than 17 in, (10in. + the 7 in. that has been
expozed to the flame)].

7-1.4 At no time during or after the application of the
test flame shall any portions or residues OIPSH: material be-
ing tested break or drip from the specimen and fall to the
floor and continue flaming after reaching the floor of the
test apparatus.

7+2 Retest.

7.2.1 1In the event that one of the four folded specimens
fails to meet the above requirements, test two new speci-
mens cut in the same direction as the one that failed. If
both of the new gpecimens meet the criteria, the snmple
shall be regarded as mecting the large scale test criteria.

7.2.2 In the event that one of the ten flat specimens fails
to meet the above requircments, test five new specimens
cut in the same direction as the one that failed. If all five
of the new specimens meet the criteria, the sample ¢hall
be regarded as meeting the large scale test criteria.

Chapter 8 Cleaning and Weathering Procedures

8-1 General Considerations, The probable durabili
of a treatment retative to the life of the fabric is difﬁcl:z:
to assesi but, in general, flame retardant treatments tend
to be cither very tenacious or quite easily removed.
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8-2 Application. Each fabric shall be subjected to those
exposure procedures that are applicable ro its intended use
(laundering, drycleaning, weathering, and/or other expo
sure to water). Each material shall mect the flame resistance
requircments of Chapter 4, or 7, or both after passing
through the appropriate exposure cycles. 1t is believed that
guch accclerated exposure tests as thosc described in this
section provide sufficient testing to permit a reasonable ap-
praisal of the durability of the treatment {under the condi-
tions for which it was designed) for the useful life of the
fabric.

8-3 Accelcrated Drycleaning.
8-3.1 The marerial to be tested shall be subjected to three
full cycles of one of the following drycleaning procedurcs:
(a) A drycleaning procedure specified by the manufac-
turer or finisher for %hc routine care of the material. If such
care instructions are provided by the manufacturer, prefer-
ence shall be given to them,
(b) Conventional coin-op drycleaning.
(cLlConventional commercial drycleaning using either
perchloroethylene or Stoddard solvent as the cleaning
medium,

8-3.2 Test specimens shall then be cut from the dry-
cleaned sample for tcsting. (See Section 2-8, er 5-6, or both.)

8-4 Accclerated Laundering.
8-4.1 The material ta be tested shall be subjected to five
fuli cycles of one of the following laundering procedures.

() A laundering procedure specified by the manufac-
tures or finisher for the routine care of the material, If such
care instructions are provided by the manufacturer, prefer-
cnce shall be given to them.

(b) Conventional commercial laundcring.

(¢) Conventional home laundering using the following
Beps:

(1) Fill washer to high water Jevel with hot (120° &

59 or 50° + 3°C) water.

(2) Add the amount of 2 conventional home laundry

detergent recommended by the detergent manufacturer.

(3) Place the material to be tested in the washing ma-

chine. Add dummy load to make the total dry weight of
material in the washer equal to 4 £ 0.251b (1.8 & 0.1 kg).
(4) Set the control on the washer so as to run a con-
ventional full wash cycle (normally this will provide a 12
minute wash cycle).

5) At the end of the final spin cycle, place the entire
load into the dryer.

(6) Dry at the high setting for 45 % 5 minutes.
NOTE: All decails are given in AATCC Test Method 130-1981.
Soil Resistanse; Oily Stain Ruleasc Method,

8-4¢.2 'Test specimens shall then be cut from the laundercd
mateHel for testing. (Ser Sections 2-8 and 5-6.)

8-5 Accclerated Water Leaching.

8-5.1 A sample of the treated material shall be totally
immersed in a vessc! containing tap water at room tem-
perature for a period of 72 hours, The vessel shall have
a capacity of at least four gallons.
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8-5.2 The water shall be drained from the vesgel and
replenished at 24-hour intervali during the immergion
peried.

8-5.3 At the conclusion of the immersion period, the
sample shall be removed from the vesscl and dried at room
temperature.

8-5.4 Test specimens shall then be cut from the leached
material for testing. (See Sections 2-8 and 5-6.)

8-6 Accelcrated Weathering.

8-6.1 Limitations imposed by the weathering equipment
make it possible to only cxpose specimens for the small scale
test.

8-6.2 Cut the specimens for the small scale test before
the accelerated weathcring. (See Section 2-8.)

8-6.3 Expose the specimens for 100 hours using the ap-
paratus and procedure specified in AATCC Tcst Method
111A-1984, Water Resistance—Sunshine Arc Lamp Ezposure
with Weiting,

Chapter 9 Reporting

9-1 General Considcrations. The description of the
materials tested, test conditions, accelerated refurbishing
or weathering treatments, and results shall be reported,

9.2 Sample Description.

9-2.1 The composition and form of the sample ghall be
described. The description shall include the composition
of the material and its form. 1f flame retardants have been
added they shall be described along with the method of ap-
plication. The description shall include weight and con-
struction of the marerial.

9-2.2 The intended application of the material shall be
described, if known,

9.3 Test Conditions.

9-3.1 The test report shall state whether the small scale
test, the large scalc test, or both werc performed on the
sample.

9.3.2 The test conditions shall be described, particularly
if they deviate in any way from those prescribed in the test
method.

9-4 Refurbishing or Weathering Conditions. If any
refurbishing or acceleratcd weathering procedures werc ap-
plied to the sample, the procedures shall be described along

with the number of cycles used.

9.5 Test Results. The results from individual specimens
as well as the sample average shall be reported for the fol-
lowing mcasurements or observations:

(a) Weight of material per unit area (ounces per square
yard); for the small scale test for fabrics weighing less than
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10.0 ounccs per square yard, specify whether or not the
materia) shall be used for draperics and curtains.

(b) Char length to the nearest 0.1 in.

(c) Aftcrflame time to the nearest (.5 sccond.

(d) Time of burning of any material that falls to the bot-
torn of the cabiner to the nearcst 0.5 second.

(¢) For curtain and drapery fabrics weighing less than
3.0 ounccs per square yard the weight before and after the
test shall be reported. The percent weight loss shall also
be computed and reported.

(f) Any unusual bchavior of the sample shall be re-
ported, .

9-6 Final Conclusion. The report shall include & state-
ment as to whether the sample meets or does not meet the
applicable criteria given in the test method.

Chapter 10  Field Test: Mutch Flame Test
(See Appendix C)

10-1 General,

10-1.1 This field test shall not be used in place of either
the small scale or large scalc tests described in earlier chap-
ters. It is intended for use in indicating flame resistance
of those field installations for which reliable laboratory data
are not available.

10-1.2 Successfully passing the match flame test does not
constitute certification of having passed NFPA 701,

10-2 Materials, :
10-2.1 Specimens shall be dry and shall be 2 minimum
1% in. wide and 4 in. long.

10-2.2 The fire exposure shall be the flame from & com-
mon wood kitchen match (approximate length: 2% in.; ap-
proximate weight: 20 grams per hundred), which is rea-
sonably equivalent to that of a standard small scale test
described in 3-3.1, applied for 12 seconds.

10-3 Method.
. 10-3.1 The test shall be performed in a draft-free and
safe location.

10-2.2 The sample shall be suspended (J:referably held
with a spring clip, tongs, or some similar device) with the
long axis \rertica?, with the flame applied to the center of
the bottom edge, and the botiom cdge % in. above the bot-
tom of the flame.

10-3,8 Adfter 1¥ ceconds of cxposure, the match is to be
removed gently away from the sample,

10-4 Rcquirements.

10-4.1 During thc exposure, flaming shall not spread
over the complete length of the sample or in excess of 4
in. from the bottom of the sample (for larger size sarnples).

10-4.2 ‘There shall be not more than two seconds of
afterflame.

10-4.3 Materials that break and drip flaming particles
shall be rejected if the materials continue to burn after they

reach the floor.

Chapter 11 Refercnced Publications

11-1 The following documents or portions thereof are
referenced within this standard and shall be considered part
of the requirements of this document, The edition indicated
for each reference is the current edition as of the date of
the NFPA issuance of this document.

11-1.1 NFPA Publication. National Fire Protection
Association, Batterymarch Park, Quincy, MA 02269.

NFPA 255-1984, Standard Method of Tust of Surface Bum-
ing Characleristics of Building Materials.

11-1.2 Other Publications.

AATCC 111A-1984, Water Resistance—Sunshine Arc Lamp
Exposure with Wetting

AATCC 130-1981, Soil Resistance; Otly Stain Release Method

16 CFR 1615.4 (FF 3-71), Codz of Federal Regulations, Title
16—Commercial Practices, Part 1615~S8tandard for the
Flarnmability of Children’s Sleepwear: Sizes ( through 6X,
available from Superintendent of Documents, Government
Printing Office, Washington, DC 20402.

Appendix A Commentary

This Appendix ir noi & pari of the requirements of thir NFPA document, bui is ineluded
Jor information pusperss only,

During the period 1980 through May, 1987, a subcom-
mittee of the Fire Tests Committee worked on a revision
of NFPA 701 to bring it up to dare with modern practice.
Also recognized in the study was the intreduction of new
curtain and drapery fabrics that had been shown to per-
form well in a room fire test and had lost less than 20 per-
cent weight when ignited by a wastebasker containing 2
Ibs of waxed cardboard in a 6 ft ¥ B ft » 10 ft high con-
ical vented eeiling test chamber and yer would not meet
the criteria specified for the small seale test. The modifica-
tions appearing in this version of NFPA 701 eliminate
many test method ambiguities and ¢larify many of the test
conditions. They also include modifications of the small
scale resz criteria that eliminate the bias againgt many ther-
moplastie fabries that tended to fail the older version by
virtue of continued burning along the edges of the specimen
mounting {rame.

The specification changes for curtain and drapery fabrics
were arrived at after congiderable study. Full reale bum
tests of 14 manufactured draperies showed thar they could
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be segmented into two catcgories after the ignition source
was removed. One group burmed totally and also failed the
small scale test, The second group had less than 20 per-
cent of the arca consumed and was self extinguishing. Six
thermoplastic fabrics that wete in the second category failed
the smail scale test. Subecquent interlaboratory tests in-
volving eight facilities and 12 commercially available fabrics
showed that the small scale test was failing ali thermoplastic
fabrics while all but two passed the large scale folded test.
On the basis of this work on curtain and drapery fabrics
the decision was made to revise the pass/fail criteria for
such fabrics.

Since films and heavy fabrics for other applications were
not included in the body of the work, no changes have been
made in the acceptance criteria for them. However, this
revision includes a number of improvements in the descrip-
tion of the test for all fabrics and films.

Appendix B Comments with Respect to Scope and
Applicability of NFPA 701

Thir Appendiz ir nel @ part of the nquirenenss of e NEPA dorwmeni, bdd it inclused
Juw infermation purpares snly,

B-1 General Considerations.

B-1.1 While it is not possible to make combustible tex-
tiles and films completely resistant to charring and decom-
position when exposed to flame or high temperature, a
degree of flame resistance can be achieved. Both natural
and synthetic fiber textiles can be treated chemically to in-
crease their flame resistance, Such treatments may be
fugitive and hence not durable to laundering, dryclcaning,
or water leaching, while other trearments are very durable
and will withstand many cycles of laundering, dryclcan-
ing, or water leaching. Furthermore some gynthetic fibers
are made from polymers that contain flame retardants in
their basic structure. Both approachcs may be necessary
to impart flame resistance to materials in which different
types of fibers are blended. It should be noted, however,
that combinations of the flame-resistant fibers with rela-
tively small percentages of non-flame resistant fibers may
interfere with the flame resistant cffect.

B+1.2 The hazards introduced by combustible textiles
may, of course, be avoided entirely where the use of such
noncornbustible fibers as glass ia practical,

B-1.5 Many flame-resistant synthetic maaterials will
softcn and melt when exposed to heat and fire. They may
also be subject to twisting, shrinking, dripping, and elonga-
tion when subjected to fire conditions.

B2 Applications of Flame-Resistant Fabrics.
B.2.1 Standards for theatre ssenery, eurtaina, and furs
nishings in sssembly occupancies are commonly set by law,

B-2.2 Flame-resistant fabrics are used in hotels, hospitals,
and similar occupancies in the interest of the preservation
of lives and property from fire.

. 168 Edition

B-2.3 Flame-resistant fabrics are aleo used as work
clothing in industries where expogure 10 heat, open flames,
and flash fire is a pousibility.

B-2.4 Fabrics treated for flame and weather resistance
are used for tents, tarpaulins, and other outdoor protec-
tive covering.

B-2.5 Reinforced plastic films with flame-resistant
qualities are uged in membrane structures.

B-2.6 Transparent plastic films are often used as a tem-
porary enclosure for greenhouses and for construction
work.

B-3 Flame Eetardant Trcatments,

B-3.1 An increasing range of flame retardant trestments
for natural and synthetic fiber materials is becoming avail-
able. The selection of a particular treatment is governed
by the intcnded use of the trcated fabric,

B-3.2 Topical treatments based on water soluble
chemicals are generally the least expensive and most easily
zpplied, but they are subject to removal by the leaching
action of water in Jaundering, scrubbing, or exposure to
weather.

B-3.3 Some treatments may be impaircd by the sction
of the solvents used in drycleaning and sgome may gradually
josc their effeetiveness under conditions of storage and use
not involving leaching.

B-3.4 Relatively temporary treatments are suitable only
where proper retreatment and renewal can be assured, or
for decorations and other itemns that are used briefly, then
dizscarded.

B-3.5 Situations where retreatment is uncertain or not
feasible indicate the choice of onc of the durable treatments
that gre suitable for clothing and decorative fabrics. A num-
ber of these will withstand extensive laundering and dry-
cleaning, although they are higher in cost and require pro-
fessional application.

B-3.6 For outdoor use, treatments have been developed
that maibe expected to remain cifective for the useful life
of the fabric under normal conditions of weathcr exposure,

B-3.7 Itshould be noted that painting or coating a treated
or noncombustible fabric or film may impair its lame-
resistant qualities unlcss the coating is itsclf ame-resistant,

B-4 Physical Properties of Treated Fabrics,

B-4.1 A number of factors, which will vary in importance
depending on the end use of the fabric, should be con-
sidcred in sclecting = flame retardant treatment.

B-4.1.1 The effect on the appcarance, texture, and flex-
ibility of the {abric is often of primary concern.
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Appendix C Discussion of Match Flame Test

This Appendiz is nai « part of the reguirements of thir NFPA decwmend, bl (s included
J#r infermation purpores only.

C-1 General.

C-1.1 Field tests for flame resistance — what are they
or what should they be, what do they mean, how depend-
able arc they? These are complex and controversial ques-
tions, and the answers can vary considerably depending
upon many factors and circumstances. H field tests are to
be used az part of a regulatory program, it is vitally im-
portant that their function and validity be understood.

C-1.2 With rare exccptions, small scalc field teats leave
something to be desired and are not as good or as reliable
as formal Isboratory tests. Therefore, it is strongly recom-
mended that, whenever possible, tests should be performed
strictly in accordance with the requiremcnts of Chapters
3 and 6 for the laboratory test. The greatest deficicncy in
field tests is thar in most instances the sizc and number
of samples that can be taken for test are very limited. In
the context of this field test, the test flame can be subject
to much variation, and a compleicly draft-free location for
testing is seldom available.

C-2 Application/Specific Limitations.

C-2.1  Ficld rests may be useful to regulatory officials in
the field for the purpose of indicating under the uncon-
trolled conditions of the field test whether a material be-
ing used or installed burns very casily or may ‘be moder-
ately flame-resiztant s indicated by (3) cxtinguishing when
the igniting flame is removed, (b) failing to burn at ali,
or (c) continuing to burn nonaggressively after the igniting
flame is removed. The material may or may not paes the
laboratory version of NFPA 701, The field test only has
value when the authority having jurisdiction has no reliable
laboratory data about what is being tested and, therefore,
is forced 1o rely solely on the ficld test findings.

C-2.2 There are only two types of decorative materials
for which field tests can be deemed to provide foolproof
and rotally adcquate results: those made entircly of non-
combustible inorganic material, and those that ignite and
burn readily on exposure to 2 small flame. For example,
with only a little experience an inspector will have no dif-
ficulty in identifying an all-glass fagric by mcans of a very
small ecale Feld test, and nothing more is necessary. The
only effect of a emall fire exposure on a glass fabric is to
burn off the surface coloring, if any, leaving the threads
themselves virtually undamaged. This resulr is not obtained
with any other type of decorative fabric and it is readily
recognized. At the other extrcme, if a material ignites and
burns readily with a very small scale test, showing no sem-
blance of flame resistance, again nothing morc is necessary
since the material obviously is not acceptable.

C-2.% Betwesn thess two extremes, feid teate have &
limited and a varying degree of rcliabiliry. In this large
group, comprising the great majority of materials the in-
gpcctor is likely to encounter in the {ield, the most reliable
results will be obtained in the testing of cellulose-based
materials (cotton, rayon, and paper), flame retardant
treated with the common inorganic salt formulations.

These materials rctain their shape rcasonably durin
testing, and the results are not greatly affccted by dif-
ferences in sample size or severity of fire exposure. On the
other hand, the least reliable results ars obtained with
chemically treated fabrics of synthetic fibers or flexible
plastic filme and laminates. These materials are subject to
a variety of physical changes when exposed to fire, such
as shrinking, curling, melting, elongating, and similar
distortions, making the testing of srall samples quite dif-
ficult and the results ambiguous. Furthermore, some of
these thermoplastic materials-are apt to appear flame rcsis-
tant with small flame exposures, bur ignite and burn
fiercely with larger and longer exposures,

C-3 Number of Specimens,

C-3.1 Probably the most difficult and controversial ques-
tion relates to the minimum number of specimens that
should be tested. The answer must be dictatcd by a number
of factors, and certainly a good general rule would be the
more specimens, the better; bur, in all cases, the inspector
must exercise good judgment. The variety of circumstances
that can be encountered is perhaps illustrated by some
specific examples:

(a) A dance in a school gymnasium, student-decorated
with a profusion of paper banners, crepe paper streamers,
figures made of pieces of tissue paper stuffed in chicken
wire molds, hay and straw, pawnted fabrics, dry palm
fronds, and you-name-it, all supposed to be flame resis-
tant: In this situation, the inspector has neither reason nor
excuse to be inhibited in his taking of samples for tests.
The materials are inexpensive, more than likely are not
intended to be reused, and the taking of samples for tests
will cause little if any change to the decorative effect.

(b) A large assembly tent made of supposedly treated
canvas but with no ideatifying marks and no confirming
evidence of such treatment: The life hazard is acute, tent
canvas can readily be patched, and, therefore, the situa-
tion calls for nothing less than the raking of sufficient
samples from all sections of canvas for the inspector to be
satisfied that the quality and uniformity of the treatment
are acceptable,

{c) A nightclub with very expensive draperies known to
be adequately flame retardant treated when installed two
years ago: Is the quality of flame resistance still acceptable?
The only way to be sure is to take a sample, but this is
where, in the interest of maintaining good public relations,
the inspector must be very diplomatic and very persuasive.
Almost always, a place can be found where a small sam-
ple, hopefully large enough, can be extracted without caus-
ing any readily visible damage, and often this is all the in-
spector can hepe to get.

C+4 Other Technical Complications.

C-4.1 There can be complications of a technical nature.
Decorative fabrice sometimes are installed overhead, in or
near a horizontal position. Some plastic films or fabrics
woven of thermopiastic synthetic fibers will successfully
resist continued burning in the normal vertical position of
test, bur will exhibit continued burning if exposed in a
horizontal position. Fabrics or films installed horizontally
may be a serious threat 1o safety in a fire situation, and,
therefore, the inspector is justified in testing the material
in a horizontal position.
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C-4.2 A somewhat similar problem can cxist with some
of the new and increasingly popular decorative fabrics with
one or more types of fibers in the threads along the length
(warp) and different fibers in the threads along the widths
(fill). This can result in a differcnt burning behavior in the
1wo dirsctions of the fabric, to the extent that where 2 flame
retardant treatment has been applicd, tests for lame resis-
tance in onc direction may be acceptable, but the fabric
could show continued burning in the other direction.
Where visual cxamination of the fabric indicates this con-
dition might exist, the inspector should test samples cut
with the Jong dimension paralleling both the length and
width of the fabric,

C-5 Experience of Inspector/Accuracy of Method.

C-5.1 By far the greatest bencfit can be derived from field
tests when the inspector has had the opportunity to prac-
tice and experiment on a variety of decorative mazterials,
and particularly make comparisons between the results of
more formal laboratory tests and the less precise field tests.
Here, too, experience is the best teacher, and it is strongly
recommended that inspectors who may be involved in this
activity familiarizc themselves with & wide varicty of treated
and inhercntly flame resistant fabrics of many types and
their typical behavior under a varicty of rest conditions.
With this background, the inspector is much more capable
of properly interpreting field test results.

C-5.2 The deficiencics and limitations of field tcsts can
lcad to misteading or erronecus reaults, and the error can
be in both directions. It is quite possible to have a too-small
sample show several seconds of afterflaming, and the ma-
terial may be rejecred when full-scale tests would show it
to conform. This, of course, is unfair to the owner, but
at least the error is in the direction of safety. Unfortunately,
it is equally possible for improper or inadequate field tests
to indicate satisfactory flame resistance, whereas formal
testing would show an unacceptable degree of flame resis-
tance. Obviously, this can be a dangcrous error,
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C-6 Summary.
C-6.1 Field tests certainly are better than nothing, but
they must be used with good judgment and their limita-
tions recognized.

C-6.2 TFicld tests must not be relicd upon as the sole
means for insuring adequate flame resistance of decorative
materials but are useful to augment a comprehensive
rcgulatory program.
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