
JIS 
JAPANESE 
INDUSTRIAL 
STANDARD 

Translated and Published by 
J a pan ese St an dards Association 

Testing methods for flammability of 
text i les 

ICS 13.220.40 ; 59.080.01 

Reference number : JIS L 1091 1999 (El 

PROTECTED BY COPYRIGHT 47 s 
Full document details: JIS L 1091-1999

http://avadocuments2026.com/doc/jis-l-1091-1999
http://avadocuments2026.com/doc/jis-l-1091-1999


L 1091 1999 

Date of Establishment: 1971-01-01 

Data of Revision: 1999-04-20 

Date of Public Notice in Official Gazette: 

Investigated by: Japanese Industrial Standards Committee 

Divisional Council on Consumer Life 

1999-04-20 

JIS L 1091 : 1999, First English edition published in 2010-03 

Translated and published by: Japanese Standards Association 
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 

In the event of any doubts arising as to the contents, 
the original JIS is to be the final authority. 

0 JSA 2010 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized 
in any forin or by any means, electronic or mechanical, including photocopying and microfilm, without 
permission in writing from the publisher. 

Printed in Japan NHiHN 

PROTECTED BY COPYRIGHT 

Full document details: JIS L 1091-1999

http://avadocuments2026.com/doc/jis-l-1091-1999
http://avadocuments2026.com/doc/jis-l-1091-1999


L 1091 : 1999 

Contents 

Page 

............................................................................................... Introduction 1 

1 

2 

3 

4 

5 

6 

7 

8 
8.1 
8.2 
8.3 
8.4 
8.5 

9 

................................................................................................ Scope 1 

Normative references 2 

Definitions . 2  

........................................................................... 

................... ............................ .......... 

Rounding method for numerical values ................................................... 2 

. . . . . . . . . .  Classification of test .................. . 3  

Classification method for flammability .................................................... 4 

...................................................... Sampling and of sample 5 

Testing method ................................................................................... 6 

Method A (combustion test) 6 

Method C (coml>ustion rate test) 15 
Method D (flame contact test) 18 

. .20 

Recording method 25 

Method B (surface com~ustion test) ....................................................... 13 
........................................................... 

.............................................................. 
.................................................. Method E (oxygen index method test) 

.............................................................................. 

Annex 1 (normative) Burning behaviour of textile fabrics and textile 
products ~ Vocabulary 30 

Textile floor coverings ~ Burning behaviour ~ 

............................................... 

Annex 2 (normative) 
................................ Tablet test at ambient temperature 

tion of ease of ignition of vertically oriented specimens ....... 40 

Annex 3-A (normative) Type and construction of burner .................................. 47 

Annex 3- C (informative) Experimental techniques 51 

35 

Annex 3 (normative) Textile fabrics - Burning behaviour - Determina- 

Annex 3-B (informative) Worked example for ease of ignition test .................... .49 
......................................... 

Annex 4 (normative) Textile fabrics - Burning behaviour - Measurement 
of flame spread properties of vertically oriented speci- 

......................................................................... 52 

Annex 4-A (normative) Type and construction of burner ................................ ..59 

Annex 4-B (informative) Experimental techniques 61 

Annex 5 (normative) 

menS 

......................................... 

Textiles - Determination of surface burning time of 
fabrics 62 .............................................. ..................... 

PROTECTED BY COPYRIGHT 

Full document details: JIS L 1091-1999

http://avadocuments2026.com/doc/jis-l-1091-1999
http://avadocuments2026.com/doc/jis-l-1091-1999


L 1091 : 1999 

Annex 5-A (normative) Type and construction of burner ................................. 67 

Annex 5-B (normative) Burning device for raising surface fibres of fabric 
specimen 69 ................................................................. 

Annex 6 (normative) Textiles ~ Commercial laundering procedure for tex- 
tile fabrics prior to flammability testing .......................... 70 

Parameters for typical washing machines .................. '75 Annex 6-A (informative) 

Annex 7 (normative) Textiles - Domestic laundering procedures for textile 
fabrics prior to flammability testing ............................... 76 

Preparation of artificial hard water ............................ '80 Annex 7-A (normative) 

Annex 7-B (informative) Composition of detergent ......................................... 81 

Annex 7-C (informative) Parameters for typical washing machines . . . . . . . . . . . . . . . . . . .  82 

Annex 8 (informative) Testing method for flammability in vertical - 
Vertical burner method .............................................. 83 

Annex 9 (informative) Testing method for surface flammability - 
450 methenamine tablet method. .................................. 86 

(ii) 

PROTECTED BY COPYRIGHT 

Full document details: JIS L 1091-1999

http://avadocuments2026.com/doc/jis-l-1091-1999
http://avadocuments2026.com/doc/jis-l-1091-1999


L 1091 : 1999 

Foreword 

This translation has been made based on the original Japanese Indus- 
trial Standard revised by the Minister of International Trade and In- 
dustry through deliberations at the Japanese Industrial Standards 
Committee in accordance with the Industrial Standardization Law. 

Consequently JIS L 1091 : 1992 is replaced with this Standard. 

The revision this time is to  correspond to IS0 6925 Textile floor cover- 
ings-Burning beha viour-Tablet test a t  ambient temperature, IS0 4880 
Burning beha viour of textiles and textile products- Vocabulary, IS0 
6940 Textile fabrics-Burning beha viour-Deterniina tion of ease of igni- 
tion of vertically oriented specimens (including Amendment I: 19931, IS0 
694 1 Textile fabrics-Burning beha viour-Measurement of f fame  spread 
properties of vertically oriented specimens (including Amendment 
1 :1992), IS0 10047 Textiles-Determination of surface burning time of 
fabrics, I SO 10528 Textiles-Commercial laundering procedure for tex- 
tile fabrics prior to flammability testing; and ISOIFDIS 12138 Tex- 
tiles-Domestic laundering procedures for textile fabrics prior to flam - 
ma bility testing. 

(iii) 
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JAPANESE INDUSTRIAL STANDARD JIS L 1091 : 1999 

Testing methods for flammability of textiles 

Introduction This Japanese Industrial Standard has been prepared so that the cor- 
responding International Standards of IS0 6925 Textile floor coverings - Burning 
behaviour- Tablet test a t  ambient temperature published in 1982, IS0 4880 Burning 
behaviorrr of textiles and textile products - Vocabulary published in 1997, IS0 6940 
Textile fabrics - Burning behaviorrr - Determination of  ease of ignition of vertically 
oriented specimens published in 1984 (including Amendment I : 19931, IS0 6941 Tex- 
tile fabrics - Burning behaviour - Measurenient of flame spread properties of verti- 
cally oriented specinlens published in 1984 (including Amendment 1 : 19921, IS0 10047 
Textiles - Determination of surface burning time of fabrics published in 1993, IS0 
10528 Textiles - Commercial larmdering procediire for textile fabrics prior to flamma - 
bility testing published in 1995 and ISO/FDIS 12138 Textiles - Domestic laundering 
procedures for textile fabrics prior to flammability testing published in 1996 are trans- 
lated without any modifications of the technical contents so as to  be Annexes, in addi- 
tion to the items specified in the existing JIS. 

1 Scope 
products. 

This Standard specifies the testing methods for the flammability of textile 

NOTES 1 The unit and numerical values given in { } in this Standard are based 
on the traditional units and are the reference values. 

2 The International Standards corresponding to  this Standard are as fol- 
lows. 

IS0  4880 : 1997 Burning behaviorir of textiles and textile products- 
Vocabulary 

IS0  6925 : 1982 Textile floor coverings - Burning behaviour - Tab- 
let  test at  ambient temperature 

IS0  6940 : 1984 Textile fabrics - Burning behaviour - Determina- 
tion of ease o f  ignition of vertically oriented speci- 
mens [Amendment 1 : 19931 

IS0 6941 : 1984 Textile fabrics - Burning behaviour - Measure- 
ment  of flame spread properties of vertically oriented 
specimens [Amendment 1 : 19921 

IS0  10047 : 1993 Textiles - Determination of srrrface burning time of 
fabrics 

IS0  10528 : 1995 Textiles - Commercial laundering procedure for 

ISO/FDIS 12138 : 1996 Textiles - Domestic laundering procedures 
for textile fabrics prior to flammability testing 

textile fabrics prior to flammability testing 
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2 Normative references The following standards contain provisions which, through 
reference in this text, constitute provisions of this Standard. The most recent editions 
of the standards (including amendments) indicated below shall be applied. 

JIS A 5430 

JIS G 4309 

JIS K 0101 

JIS K 1101 

JIS K 1107 

JIS K 1521 

JIS K 2240 

JIS K 8101 

JIS L 0860 

JIS L 1018 

JIS L 2101 

JIS Z 8401 

Definitions 

Fiber reinforced cement boards 

Stainless steei wires 

Testing methods for industrial water 

O q q e n  

High purity nitrogen 

Perchloroethylem 

Liquefied petroleum gases 

Ethan oi (99.5) (Reagen t )  

Test methods for colour fastness to dry cleaning 

Test methods for knitted fabrics 

Cotton sewing thread 

Guide to the rounding of numbers 

For the purposes of this Standard, the following definitions shall apply. 

afterflame time 
the completion of heating under the specified test condition 

afterglow time the length of time for which the glowing continues after the com- 
pletion of heating or  after cessation of flaming of specimen under the specified test 
condition 

heating time 
fuel supply 

burned area the total area of destroyed part due to  combustion or pyrolysis under 
the specified test condition 

burned length 
lysis under the specified test condition 

oxygen index the numerical value of minimum oxygen concentration expressed by 
the volume percentage of oxygen required for continuing the combustion of mate- 
rial 

NOTE 

the length of time for which the specimen continues to  flame from 

the length of time from the ignition of ignition source to the stop of 

the maximum length of destroyed part due to  combustion or pyro- 

In addition, definitions of principle terms used in Annex 2 to  Annex 7 
are specified in Annex 1 (IS0 4880). 

Rounding method for numerical values The test result shall be rounded off ac- 
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cording to JIS Z 8401 for obtaining the specified numerical values. 

5 There are five types of the following in this test correspond- 
ing to the item for measurement, and any one of the methods shall be selected and car- 
ried out depending on the purpose of test or the type of textile products. 

a) Method A (combustion test) 

Classification of test 

This method is to measure the spread degree of com- 
bustion (burned area and burned length) and the afterflame and afterglow times, 
and there are 4 types of the following depending on the mounting position of speci- 
men, the size of ignition source and the like. 

Method A-1 (45" micro burner method) 
g/m2 or under in mass) textile products (curtains, etc.). 

Method A-2 (45" Meckel burner method) 
(exceeding 450 g/m2 in mass) textile products (curtains, etc.). 

Method A-3 horizontal method) This method is suitable for the textile products 
for special use (sheet, etc.). 

Method A-4 (vertical method) 

1) This method is suitable for the thin (450 

2) This method is suitable for the thick 

3) 

4) This method is suitable for the textile products for 

b) 

C> 

d) 

e> 

special use (nightwear, etc.). 

Information : Method A-4 specifies the method in which the tip of Bunsen burner 
is inclined to vertical direction by 25" as the ignition source. The 
method to use a vertical burner is specified in Annex 8 as the dif- 
ferent method. 

Method B (surface combustion test) This method is to measure the spread degree 
of combustion on the surface of sample and suitable for the thick textile products 
(textile floor covering, etc.). 

Information: Method B specifies the method in which an air-mixed burner is 
used as the ignition source. The method to use methenamine tab- 
let is specified in Annex 9 as the different method. 

Method C (combustion rate test) This method is to measure the quickness degree 
of combustion of the sample and suitable for the thin textile products (scarves, 
clothes and the like). 

Method D (flame contact test) This method is to measure the number of times of 
flame contact until the specimen is molten and completely burned by heating, and 
suitable for the textile products molten by heating. 

Method E (oxygen index method test) This method is to measure the flammability 
by oxygen index and there are 3 methods of the following depending on the sup- 
porting method of specimen. 

1) No. E-1 This method is suitable for the case where a heat-melting type fabric, 
etc. are wound in a twisted form so that  the specimen stands upright, then tested. 

No. E-2 This method is suitable for the case where the specimen is mounted on a 2) 
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Division 

1 
2 
3 

U-shaped holder, then tested. 

No. E-3 This method is suitable for the case where glass fibres are sewn on to a 
specimen such as a heat-melting type fabric, etc. and the specimen is mounted on 
a U-shaped holder, then tested. 

3) 

NOTE : In addition, an adequate method is selected from Annex 2 (IS0 6925), 
Annex 3 (IS0 69401, Annex 4 (IS0 6941) or Annex 5 (IS0 10047) for 
the testing. 

Heating for 1 min After 3 s from flaming 
Burned Afterflame Afterflame Burned Burned Afterflame Afterflame 

a re a time time + af- length area time time + af- 
S terglow terglow 

cm2 time* s cm cm2 S time* s 
Over 45 Over 3 Over 5 Over20 Over45 Over 10 Over 15 
45 max. 3 max. 5 max. 45 max. 10 max. 15 max. 
30 max. 20 max. 30 max. 3 max. 5 max. 

~~ 

6 Classification method for flammability The flammability shall be classified as ta- 
ble 1 to table 4 from the test result of each measurement item for the respective testing 
methods in clause 5 .  

Divi- 
sion 

1 
2 
3 

Table 1 Method A-1 

Heating for 2 min After 6 s from flaming 
Burned After- Afterflame Burned Burned Afterflame Afterflame 

area flame time time + af- length area time time + af- 
terglow terglow 

em2 S time* s cm cmz S time” s 
Over 60 Over 5 Over 20 Over 20 Over 60 Over 20 Over 30 
60max. 5 max. 20 max. 60 max. 20 max. 30 max. 
40 max. 20 max. 40 max. 5 max. 20 rnax. 

~~ 

Division Burned I I length 

Table 2 Method A-2 

Afterflame 
time 

Division 

Table 3 Method B 
Number of 
flame con- 

1 
2 

cm S 

Over 10 Over 20 
10 max. 20 max. 

Table 4 Method D 

tacts 
1 I 2 max. 

I 2 I 3 min. I 

PROTECTED BY COPYRIGHT 

Full document details: JIS L 1091-1999

http://avadocuments2026.com/doc/jis-l-1091-1999
http://avadocuments2026.com/doc/jis-l-1091-1999


5 
L 1091 : 1999 

7 The sampling shall be at  random. In the case 
of fabric, it shall be sampled from the part excluding each one-tenth of whole width 
from the selvages on both sides and 1 m or over from the end. The sample shall be 
treated according to the determined laundering method(l), then the following test shall 
be carried out. This treatment may be omitted for the product for which this launder- 
ing method is not required. 

Sampling and preparation of sample 

The sample shall be left in a thermostatic dryer a t  50 "C * 2 "C for 24 h as it is. For 
the sample without the possibility of being influenced by heat, this may be substituted 
with the treatment that the sample shall be left in a thermostatic dryer a t  105 "C f 
2 "C for 1 h as it is. Next, it shall be left in a desiccator containing silica gel for 2 h or 
longer as it is. 

The sheet for construction work or others used outdoors shall be immersed in warm 
water at 50 "C & 2 "C for 30 min prior to the drying in the thermostatic dryer. 

Only for method C (combustion rate test), the specimen shall be mounted on the 
holder, left in thermostatic dryer at 105 "C & 2 "C for 30 min as it is, then left in the 
desiccator containing silica gel for 15 min as it is. As occasion demands, the test may 
also be carried out on the sample on which the dry cleaning has been treated. 

Laundering method The specimen shall be the size required for each 
testing method, hemmed for avoiding fray and laundered according to 
the following method. 

In the case of laundering by water washing, it shall be in accor- 
dance with either of the following. 

Carry out continuously 5 times according to  the method F-2 in 
8.58.4 b) 6.2) of JIS L 1018, provided that the laundering tem- 
perature shall be 60 "C * 2 "C and the laundering time shall be 
15 min. The sample thrown into the cylinder shall be adjusted to  
800 g in mass including the ballast. 

If necessary, measure the hardness of water according to 15.1 
of JIS K 0101 and use that of 5 mgCaCOdL or under in concen- 
tration converted to calcium carbonate. In this case, the purport 
shall be appended to the test result. 

Carry out continuously twice according to the method D in 8.58.4 
b) 4) of JIS L 1018, provided that it shall be immersed in boiling 
water solution (bath ratio 50 : 1) for 30 min. 

In the case of dry cleaning, it shall be as follows. 

Carry out laundering for 15 min according to the method E-2 in 
8.58.4 b) 5.2) of JIS L 1018, then carry out rinsing twice with suf- 
ficient amount of perchloroethylene. After draining the solution, 
carry out the drying operation continuously five times by the 
method not so as t o  be unnaturally "wrinkled" by such as air-dry- 
ing or warm wind at 65 "C * 5 "C. The sample thrown into the 
cylinder shall be adjusted to  300 g in mass including the ballast. 
For the perchloroethylene of treatment solution, use the solution 
prepared so that 1 g of anionic surface active agent of dioctyl sulfo 

Note (I) 

a) 

1) 

2)  

b) 
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succinate ester of 60 % or over in purity and 3.5 % or under in al- 
cohol insoluble content, l g of non-ionic surface active agent speci- 
fied in JIS L 0860 and 0.1 ml of water to  100 ml of perchloroethyl- 
ene specified in JIS K 1521 are mixed. 

When the properties of both surfaces of sample are different, both sur- 
faces shall be tested, provided that for the thick textile products such 
as the textile floor covering, etc. used in horizontal condition with sur- 
face upside, only the surface shall be tested. 

2 As the weave, density or material differs depending on the part of the 
sample, the test shall be carried out on each part. 

3 When the laundering treatment is required in Annex 2 to  Annex 5, it 
shall be in accordance with Annex 6 (IS0 10528) or Annex 7 (ISO/FDIS 
12138). 

NOTES 1 

8 Testing method 

8.1 Method A (combustion test) 

8.1.1 
method) 

a) Apparatus and materials 

Method A-1 (45” micro burner method) and method A-2 (45” Meckel burner 

1) 

2) 

Combustion test box 

Specimen holding frame 
ing the specimen completely (hereafter, referred to as the “holding frame”). 

That shown in figure 1.1 to  figure 1.3. 

That shown in figure 1.4 to figure 1.6 capable of hold- 

3) Electric spark generator 

4) Micro burner That shown in figure 1.7 and the primary air introduction port is 
not provided. 

Meckel burner 
not provided. 

Thermostatic dryer That capable of adjusting a t  the specified temperature. 

5) That shown in figure 1.8 and the primary air introduction port is 

6) 

7) Desiccator 

8) Stopwatch That graduated in 0.2 s. 

9) Fuel Liquefied petroleum gas of Class 2 No. 4 specified in JIS K 2240 (butane 
and butylene as the main component). 

10) Silica gel 
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[Screw cock of fine 
control 

Unit : 

(Front view) (Side view) 

Figure 1.1 Combustion test box 

Unit : mm 
4% 

mm 

L 

Unit : mm 

Glass 

ake opening 

Figure 1.2 Combustion test box Figure 1.3 Combustion test box 
(micro burner method) (Meckel burner method) 
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Unit mm 

/’ ,’ 
440 _. -.-/I’ 

I’ 

_______-___ ____ 

Figure 1.4 Specimen holding frame 

Unit : mm 

Figure 1.5 Upper part 
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Unit mm 
Square bar with pin 
for attachmynt 

Square bar with pin 
for attachment 

*I / 

Pin Pin Pin 

Figure 1.6 Lower part 

Unit : mm Unit mm 

Figure 1.7 Micro burner Figure 1.8 Meckel burner 

b) Operation Take three sheets of specimen of about 350 mm x 250 mm in size for 
lengthwise and widthwise respectively in both method A-1 and method A-2. Place a 
burner on a prescribed position of the combustion test box (see figure 1.2 and figure 
1.3) and adjust the length of flame so as to be 45 mm for method A-1 and 65 mm for 
method A-2 under the condition where the holding frame is not  mounted. Take out 
each specimen from the desiccator and put  it quickly on the supporting frame so as 
not to be loosened. Mount this to the combustion test box. heat it for 1 min in 
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method A-1 or 2 min in method A-2, and measure the afterflame time (s) and the 
afterglow time (s). Next, detach the specimen from the holding frame and measure 
the burned area (cm2) up to the place of integer by using a planimeter, etc. For the 
specimen flamed during heating for 1 min in method A-1 or 2 min in method A-2, 
carry out the test on another two sheets in lengthwise and widthwise respectively 
so as that  flame is removed in 3 s after flamed for method A-1 or in 6 s after flamed 
for method A-2, and measure in the same way. In this case, append the heating 
time. Furthermore, for the specimen which shrinks when it is contacted to  flame, 
put the rectangular part in 263 mm X 158 mm of specimen into the rectangular 
part in 250 mm x 150 mm of the inside of specimen holding frame and fix so  that  
the length and width are corresponded respectively (it is loosened by 5 %), heat it 
for 1 min in method A-1 or 2 min in method A-2, and measure the burned length 
(cm). For the test result, express the maximum burned area (cm2), the maximum 
afterflame time (s ) ,  afterglow time ( s )  and the burned length (crn) up to the place of 
integer. 

8.1.2 Method A-3 (horizontal method) 

a) Apparatus and materials 

Specimen holder That shown in figure 2. 

Cup for combustion A circular-flat bottomed vessel of 15.9 rnm in inside diame- 
ter and 7.1 mm in height moulded from brass plate of 0.8 mm in thickness. 

Cork stand That shown in figure 2. 

Pipette That graduated in 0.1 mm. 

Scale 

Ethanol 

Thermostatic dryer That capable of adjusting a t  the specified temperature. 

Desiccator 

Silica gel 

That graduated in 1 mm. 

That of Class 1 specified in JIS K 8101. 

Unit : mm 

Cup for 

Specimen holder 

Figure 2 Apparatus for combustion 
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b) Operation Take five sheets of specimen of about 180 mm X 250 mm in size. Take 
out each specimen from the desiccator and mount it quickly to the specimen holder 
horizontally. Place a cup for combustion on the cork stand (when carrying out con- 
tinuously, use the cup completely cooled down to the room temperature) and adjust 
so that the distance between the central part of specimen and the edge of vessel 
becomes 76.2 mm. Next, inject ethanol of 0.3 ml into cup by using a pipette and ig- 
nite it under the windless condition. After ethanol is completely burned, take out 
the specimen from the specimen holder and measure the burned length (cm). Ex- 
press the test result by the mean value of five sheets. 

8.1.3 Method A-4 (vertical method) 

a) Apparatus and materials 

Combustion test box That shown in figure 3.1 and of 329 mm in width, 329 mm 
in depth and 762 mm in height for the inside dimension. 

Specimen holder That shown in figure 3.2 and made of stainless steel (2 mm in 
thickness). 

Bunsen burner A pipe of 11 mm in inside diameter and the tip part shall be in- 
clined by 25" to vertical direction. An operation rod shall be mounted so that the 
tip of burner can be quickly moved to the prescribed position. 

Load That of 0.54 N 1'54.4 gf), 1.12 N t113.4 gf), 2.23 N 1'226.8 gf) and 3.34 N 
1'340.2 gf). 

Scale That graduated in 1 mm. 

Fuel Methane gas of 97 % or over in purity. 

Thermostatic dryer That capable of adjusting at the specified temperature. 

Desiccator 

Silica gel 

Support for specimen 
Ventilation hole 

ner 

_ _  
iolding frame 

i . . .  

Unit : mm 

Figure 3.1 Combustion test box Figure 3.2 Specimen holder 
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Mass of fabric glmz 
Under 101 

b) Operation Take five sheets of specimen of about 89 mm x 254 mm in size for 
lengthwise and widthwise respectively. Place a burner in the combustion test box 
(see figure 3.1) and adjust the length of flame so as to  be 38 mm under the condi- 
tion where the specimen holder is not mounted. Take out each specimen from the 
desiccator, put it quickly on the specimen holder (see figure 3.2), adjust the speci- 
men holder so that the lower end of specimen becomes 17 mm of height from the 
opening of burner and close the glass door. Next, operate the burner from the out- 
side of box with the operating rod so that the flame hits the centre of width of the 
specimen. Remove the flame after heating for 3 s and carry out the test. Next, de- 
tach the specimen from the specimen holder and measure the burned length (em> 
according to  the following method. Mount a load shown in table 5 to one side of the 
part left unburned of the lower end of specimen and gently raise the other side (see 
figure 3.3). As the result, measure the length from the lower end of specimen to the 
t ip  of torn part and take it as the burned length. 

Express the test result by the mean value of five sheets of lengthwise and 
widthwise, respectively. 

Load N Cgf) 
0.54 { 54.4) 

Table 5 Load 

338 or over 3.34 -1340.2) 

I 101 or over to  and excl. 207 I 1.12 (113.4). I 

Figure 3.3 Measuring method of burned length 
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8.2 

a) Apparatus and materials 

Method B (surface combustion test) 

Combustion test box That shown in figure 4.1. 

Specimen pressing frame That made of stainless steel as shown in figure 4.2 
(hereafter, referred to as “pressing frame”). 

Perlite board The autoclaved board 0.8 perlite board (0.8PA) of 8 mm in thick- 
ness specified in JIS A 5430 as shown in figure 4.3 or the fire resistant thermal 
insulating board. 

Electric spark generator That shown in figure 4.5. 

Burner That shown in figure 4.4 to figure 4.8. 

Thermostatic dryer 

Scale That graduated in 1 mm. 

Stopwatch That graduated in 0.1 s. 

Fuel Liquefied petroleum gas of Class 2 No. 4 specified in JIS K 2240 (butane 
and butylene as the main component). 

That capable of adjusting at the specified temperature. 

10) Desiccator 

11) Brush That adequate for piling the specimen surface. 

12) Silica gel 

b) Operation Take three sheets of specimen(2) of 220 mm x 400 mm in size for 
lengthwise and widthwise respectively(.?). Make a burner to be in vertical condition 
and adjust the length of flame so as to be 24 mm by controlling the pressure of fuel 
a t  3.92 kPa (400 mm HzO). Take out each specimen from the desiccator and put it 
quickly on the perlite board whose temperature is same as the room temperature in 
laboratory, press the periphery with a pressing frame so as t o  be still, and fix it in 
a combustion test box as figure 4.1. Make the burner to  be horizontal, heat it for 30 
s as keeping the tip away by 1 mm from the surface of specimen, and measure the 
afterflame time (s) .  Next, detach the specimen from the pressing frame and meas- 
ure the burned length (cm) by using a scale. Express the test result by the maxi- 
mum value among the measured values. 

Notes ( l )  

( 3 )  

If necessary, the surface is piled by brushing. 

When the specimen cannot be taken to  the specified size, the size as it 
is may be applicable. 
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Unit : mm 

-4% 

Unit : mm Unit mm 

- 20. 
220 

t,_l8U* c 220 If 

Figure 4.1 Combustion Figure 4.2 Specimen press- Figure 4.3 Perlite board 
test box ing frame 

Unit mm Unit : 

Attachment 

Burner rota- 
tion device 

Cock for fine 
control lass 

Glass window 

mm 

window 

Figure 4.4 Construction of burner Figure 4.5 Burner attachment and electric 
spark generator 
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Unit mm Unit : mm twl 
Outlet 

Po' ' ' 
- 1  I cnamaer 

! , ,  
40 

I 

4 

Figure 4.6 Burner body Figure 4.7 Nozzle 

Unit : mm 

Figure 4.8 Stabilizer 

8.3 Method C (combustion rate test) 

a) Apparatus and materials 

Flammability tester That shown in figure 5.1 to figure 5.3. 

Stopwatch That graduated in 0.2 s. 

Thermostatic dryer 

Desiccator 

Brush That adequate for piling the specimen surface. 

Fuel Liquefied petroleum gas of Class 2 No. 4 specified in JIS K 2240 (butane 
and butylene as the main component). 

Set yarn White mercerized yarn, soft finished 120 dtex -(No.50) of JIS L 2101. 

Silica gel 

That capable of adjusting at the specified temperature. 
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Ve ntilation hole d 12 mm. 11 holes , 

Pul 

Pointer 
Stopwatch \ 

Figure 5.1 Flammability tester 

rol 

Figure 5.2 Ignition apparatus 
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Unit : mm 
0 plate thickness 1.6 

8 plate thickness 1.6 

i;- ,::. -7 

Assembled 

Figure 5.3 Specimen holder 

driving and 

b) Operation Take five sheets of specimen of about 50 mm X 150 mm in size for 
lengthwise and widthwise respectively. Mount a preliminary specimen to the 
flammability tester (see figure 5.1) and adjust so that the lower surface of specimen 
is contacted to the tip of pointer. Adjust the length of flame so as  to be 16 mm and 
set the stopwatch a t  zero. Next, take out quickly the specimen mounted to the 
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specimen holder from the desiccator, replace it with a preliminary specimen, place 
it on the regular position of the test stand in tester, stretch a set yarn at the pre- 
scribed place, mount a weight to  its end, close the door, pull the starting lever to  
the right side and release it. The stopwatch is started corresponding to this and 
flame is contacted to  the specimen for 1 s. In this case, the time in which the 
specimen is taken out from the desiccator and contacted to  flame shall be within 30 
s. When the set yarn stretched at  the upper part of specimen is burnt and the 
weight falls, the stopwatch will be stopped. Measure the time ( s )  indicated by the 
stopwatch a t  this time, and take it as the combustion rate. When any one of five 
specimens is not flamed or the combustion is stopped until the flame reaches the 
set yarn, carry out the same test about five more specimens. Express the test result 
by the mean value (to the nearest 0.1 s> of the all measured values in lengthwise 
and widthwise (excluding the specimens not flamed or those of which the combus- 
tion is stopped before the flame reaches the set yarn.). 

8.4 

a) Apparatus and materials 

Method D (flame contact test) 

Combustion test box That shown in figure 6.1. The dimension shall be in accor- 
dance with figure 1.1. 

Micro burner and flame contact burner The micro burner shall be that shown in 
figure 1.7. The flame contact burner shown in figure 6.2 may be used. 

Thermostatic dryer That capable of adjusting a t  the specified temperature. 

Desiccator 

Specimen holding coil That made of rigid stainless steel wire of 0.5 mm in di- 
ameter specified in JIS G 4309, and be 10 mm in inside diameter, 2 mm interval 
between mutual wires and 150 mm in length (see figure 6.2). 

Fuel Liquefied petroleum gas of Class 2 No. 4 specified in JIS K 2240 (butane 
and butylene as the main component). 

Silica gel 
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Unit mm 

------ - _ _ _ _ _ _  Coil supporting device 

Coil supporting bar, 

Flame contact burner 

Micro burner 

Screw cock for 
fine control 

Air intake opening 

Figure 6.1 Combustion test box 
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Unit mm 

Fla 

Coil supporting bar  

Coil supporting device 

A- Specimen holding coil 

.me contact burner Flame contact burner 

n e n  holding coil 

Micro burner' Micro burner 

Figure 6.2 Specimen holding coil 

b) Operation The size of a specimen shall be 100 mm in width and 1 g in mass. 
When the length exceeds 200 mm, however, make it 200 mm and take five sheets of 
specimen for lengthwise and widthwise respectively. Adjust the length of flame of 
burner so as to be 45 mm under the condition where a specimen holding coil is not 
mounted. Take out each specimen from the desiccator, round it quickly so as t o  be 
100 mm in width, insert it into the centre of the specimen holding coil and keep it 
by the inclination of 45". Adjust the flame of burner at the position contacted to the 
lowest end of specimen in the specimen supporting coil (see figure 6.2) and heat it 
until the combustion of specimen is stopped as melting. Adjust it over again at the 
position where the flame is contacted to the lowest end of residual specimen, carry 
out the same test as  the previous test and repeat this operation until the place of 
90 mm from the lower end of specimen is molten to be burnt. The test result shall 
be expressed by the minimum number of times of flame contact during the test of 
five sheets of lengthwise and widthwise, respectively. 

8.5 Method E (oxygen index method test) 

a) Apparatus and materials 

1) Testing apparatus The testing apparatus shall consist of a combustion part, a 
gas supply part, a measurement part and an igniter as shown in figure 7.1 and 
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satisfy the following various conditions. 

Combustion part 
and a specimen holder. 

The combustion part shall consist of a combustion cylinder 

The combustion cylinder shall be made of heat resistant glass with 75 mm +: 
mm in inside diameter, 450 mm h 5 mm in height and uniformly filled with the 
glass particle of 4 mm % 1 mm in diameter in thickness of 100 mm % 5 mm 
from the bottom. A metal net shall be placed above the glass particles because 
the carbide and the like of specimen fall during the test. The flow speed of 
mixed gas in cylinder shall be 40 mm/s k 10 mm/s. The specimen holder shall 
be so  constructed as to be capable of supporting the specimen vertically at the 
central part of bottom of the combustion cylinder. 

Gas supply part 
inders, pressure gauges, pressure controllers, valves and hoses. 

The gas supply part shall consist of oxygen and nitrogen cyl- 

The oxygen to be used shall be the one specified in JIS K 1101 or a t  least 
equal to it in quality and the nitrogen shall be the one of Class 2 specified in 
JIS K 1107 or  at least equal to it in quality. 

Measurement part The measurement part shall consist of an  oxygen flow- 
meter (0.1 L/min in minimum graduation with flow rate control valve), a nitro- 
gen flowmeter (0.1 L/min in minimum graduation with flow rate control valve), 
a gas mixer, pressure gauges, pressure controllers, purifiers and an inspecting 
valve. Each flowmeter shall be calibrated once a year. 

Igniter The igniter shall be constructed so as to be about 3 mm in inside di- 
ameter of the tip, capable of controlling the flame to a prescribed length, in- 
serted from the upper of combustion cylinder so as to ignite the specimen easily. 
For the heat source, the liquefied petroleum gas of Class 1 No. 1 of JIS K 2240 
shall be used in principle. 

1.1) 

1.2) 

1.3) 

1.4) 

2) 

3) 

4) 

5) 

6) 

U-shaped holder The U-shaped holder shall be the holder of aluminium to be 
used when tested by No. E-2 and No. E-3, and the shape and dimensions thereof 
shall be as shown in figure 7.2. 

Stopwatch That graduated in 0.2 s. 

Silica gel 

Thermostatic dryer That of capable of adjusting at the specified temperature. 

Desiccator 
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No. 
1 
2 

Exhaust apparatus 

r------- I 

Designation No. Designation 
Combustion cylinder 12 ,18  Purifier 
S a m d e  13 Gas mixer 

P 
i J  

Igniter Combustion part Measurement part 

Designation of testing apparatus 

22 25 

27 

Figure 7.1 Testing apparatus 
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Unit : mm 

Holding method of specimen 
(an example) 

Mount to 
specimen 
support 

Figure 7.2 U-shaped holder 

b) Operation The shape and dimensions of specimen shall be as shown in  table 6. 
For the specimen of No. E-1, as shown in figure 7.3, the specimen is densely wound 
up in a twisted form by making a wire, etc. of 0.8 mm to 0.9 mm in diameter to be a 
core and the length is made to  be 80 mm to  100 mm, then the wire is pulled out. 
For the  specimen of No. E-3, one of the three of glass fibres(4) is sewn on to the 
centre of specimen and the rest of two are sewn on t o  right and left a t  intervals of 
10 mm as shown in figure 7.5. On this occasion, the number of sewing stitches shall 
be 4 to 5 per 10 mm. 

The specimen of ten sheets or more should be prepared. 

Before the test is started, it shall be confirmed that there is no leakage a t  con- 
nection parts by operating the inspecting valve of the apparatus. Next, the confir- 
mation of apparatus shall be carried out by using a collation specimen(". 

For the specimen of No. E-1, mount vertically to the specimen support so that the 
upper end part is positioned at 100 mm or over of distance from the upper end part  
of the combustion cylinder. For the specimens of No. E-2 and No. E-3, place the 
specimen between two holding frames of the U-shaped holder as shown in figure 
7.2, fix the  upper end part  and the  lower end part,  or several places if necessary, by 
using screws, card fastening clips and the like, then mount it vertically to the  
specimen holder so that the upper end part  of specimen is positioned at 100 mm or 
over of distance from the upper end part of the combustion cylinder. 
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Supporting method of 
specimen 

Division Symbol 
No. E-1 Case where test is 

carried out so that 
specimen is made to 

Select the presumed oxygen concentration of sample and set the apparatus by 
selecting the corresponding oxygen flow rate and nitrogen flow rate from attached 
table 1 beforehand. When the presumed oxygen concentration of sample is un- 
known, ignite the specimen in air, examine the combustion condition; and when the 
specimen burns quickly at this time, it is recommended to start from 18 % in oxy- 
gen concentration. When the specimen is not ignited, it is recommended to start 
from about 25 (YO in oxygen concentration or over. When changing the concentration, 
determine the ratio of flow rate of oxygen and nitrogen according to attached table 
1. However, confirm that  the total flow rate in combustion cylinder is 11.4 L/min, 
and the equilibrium of the ratio is maintained continuously. 

When the tip of igniter is turned upward, adjust the length of flame to 15 mm to 
20 mm. 

Shape, dimensions of 
specimen 

Length'' 150 mm 
Width" 20 mm 
Thickness Thickness of 

Open the oxygen and nitrogen flow rate control valves to release the gas into the 
combustion cylinder for about 30 s, and ignite the upper end of specimen. In this 
case, confirm that  the upper end part of specimen is wholly flamed and burnt in 
flame-form, remove the flame of igniter, then immediately start the measurement 
of the burning time as  well as  the burned length. 

Repeat the following operation of 1) or  2) and determine the minimum oxygen 
flow rate required for the continuous combustion of the specimen for 3 min or 
longer in burning time or that for 50 mm or longer in burned length after ignition, 
and the nitrogen flow rate of this time. Do not change the flow rate during combus- 
tion. 

1) When the burning time of specimen exceeds 3 min, or when the burned length 
exceeds 50 mm, the oxygen concentration is too high in any case, therefore it shall 
be gradually reduced. 

When it goes out soon after flamed or it goes out for under 3 min in burning time 
or under 50 mm in burned length, the oxygen concentration is too low in any case, 
therefore it shall be gradually raised. 

2) 

be stood alone 
Case where test is 
carried out so that 

Table 6 Division according to supporting method of specimen 

sample 
No. E-2 Length 150 mm 
No. E-3 Width 60 mm 

specimen is mounted 
to U-shaped holder 

Thickness Thickness of 
sample 

I I 

Note * In principle. 

Application 

Case where the test is car- 
ried out so that thin mate- 
rial, heat-melting type fab- 
ric, etc. are wound 

Case where the test is car- 
ried out so that glass fibres 
are sewn on to specimen 
such as heat-melting type 
fabric 
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