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Foreword
This British Standard was first published in 1971 under th e  au tho rity  o f  the Plastics and R ubber Industry 
Standards Com m ittees. This revision is in  line w ith a D raft In ternational S tandard under consideration by 
ISO/TC 45  — R ubber and R ubber Products, and ISO/TC 61 — Plastics, o f  the  International Organization for 
S tandardization (ISO).

In th is revision greater emphasis is placed on the intended purpose o f  the test m ethod  and  the strengthening of 
the  warnings against misusing the test results to  predict behaviour under the com plex conditions existing in  an 
actual fire. In lin e  w ith  th e  ISO  draft and so as to  em phasize th e  lim ited in te rp re ta tion  th a t can be p u t o n  the  test 
results, the  classification system  given in the first edition has been om itted  and the test results are now only 
repo rted  as simple num erical values. The principle o f  classification in  relation  to  small-scale tests is being reviewed 
as a m a tte r  o f  policy, b o th  in  BSI and in ISO.

In  th is revision the title o f  the standard has been altered  to  em phasize the lim ited nature o f  the test.
T echnical changes from  the first edition are the use o f  th inner te s t specim ens to  align w ith  international agree­

m e n t, m odifications to  the  design o f  the tes t cham ber to  ensure an  adequate oxygen supply, and conditioning of 
th e  te s t specim ens a t 23 °C, 50 % rJ i. ,  in line w ith in ternational agreem ents for the conditioning o f  plastics and 
rubbers.
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British S tandard  laboratory m ethod  o f test for

Assessment of the horizontal burning characteristics of specimens 
no larger than 150  mm x 5 0  mm x13 mm (nominal) of cellular 
plastics and cellular rubber m aterials when subjected to a small 
flame

1. Scope
This British S tandard describes a  small-scale laboratory  procedure fo r com paring the relative horizontal buming 
characteristics o f  cellular plastics and cellular rubber materials, as such, exposed to  a low energy source o f heat. It 
has no relevance to  the environm ental conditions under which cellular plastics and cellular rubber materials may be 
used either singly or in  conjunction w ith  o ther materials.

This test m ethod  is no t intended to  be used to  assess po ten tia l fire hazard in  use (see 3.1).

2. Reference
The title o f  th e  British S tandard referred to  in  this standard is given on  th e  inside back cover.

3. General
3.1 Tests made on specimens o f m aterial under the conditions described in this standard  can be o f  value in 
controlling m anufacturing processes to  ensure consistency o f production . There is no know n evidence o f 
correlation betw een the results o f  such tests and burning under actual use conditions. Therefore conclusions 
cannot and shall n o t be drawn from  such results regarding burning behaviour under actual use conditions. If 
it is desired to  measure and com pare fire hazards for a finished product containing cellular plastics or cellular 
rubber materials, ano ther test m ethod which sim ulates as nearly as possible the actual conditions o f  use has to  
be used.
3.2 H orizontal bum ing characteristics under the  action o f a small flame as m easured by this test procedure
are affected by such factors as density and anisotropy o f th e  cellular m aterial and the thickness o f the specim en.
3.3 Some test specimens o f certain materials m ay shrink from  the applied flam e w ithou t igniting. In th is  event 
test results are no t valid and additional test specimens may be required to  ob ta in  the ten  sets o f data 
required.
3.4 Test specimens o f  certain materials m ay show bum ing only along the upper surfaces. In such cases m easure­
ment o f  percentage mass loss m ay be m ade and reported  if  required.
3.5 Inter-laboratory trials have shown th a t m any variables influence the reproducibility  o f  the results o f  this type 
of test. F o r this reason the procedure laid down shall be adhered to  in all respects, especially as regards the use 
and construction o f  the test cham ber and the use and location o f  the  Support gauzes and gauze holder.
NOTE. Since, with some materials, the horizontal buming characteristics of test specimens may change with time, it is advisable 
that a series of tests should be carried out both before and after an appropriate ageing procedure, details o f which should be given 
in the test report.

4. Apparatus
4.1 Test chamber. A test chamber shall be used, constructed o f  asbestos insulating board , having inside d im ensions 
of 600 ± 5 mm length, 300 ± 5 m m  w id th  and 760 ± 5 mm heigjit, and being otherw ise as depicted in figure 1.
To allow easy access between tests the d iam ber m ay be designed so th a t the fron t panel containing the  w indow  
is removable, b u t if  so constructed then provision shall be m ade for ensuring th a t a draught-proof seal is o b ta in ed  
when the panel is in position. The cham ber shall be used in a fume cupboard.

The air in  the chamber shall be draught-free, y e t perm it norm al therm al circulation o f  air past the specim en 
during burning.

4.2 Fuel supply. Propane gas o f a t least 93 % purity  and com plying w ith  the  requirem ents o f  BS 4250, supplied  
th r o u ^  pressure-regulating and o n /o ff  valves, shall be used.

4.3 Burner. A burner o f  internal barrel diam eter 9.5 ± 0.5 m m  and je t  size 0 .3  ± 0.1 m m  shall be used. The je t  
shall be such th a t the propane pressure to  obtain the flame as shown in figure 2 is less than  7 kN /m ^ .



4.4 Wing top . A wing to p  having an opening o f  internal length 48 ± 1 m m  and internal w id th  3 .0  ± 0.2 m m  shall 
be fitted to  the burner.

4.5 Specimen support gauze. The support shall be 215 m m  long, 75 m m  wide and shall have 13 mm o f  its length 
bent to  form  a right angle as indicated in figure 3. It shall consist o f  6 .4  m m  m esh gauze constructed  from  0 .8  mm 
diameter steel wire. A  m inim um  o f  four supports shall be available.

4.6 Gauze holder. The gauze holder shall be constructed from mild steel and shall be as depicted in  figure 4 , so 
that

(a) the gauze is m aintained w ith  its long axis horizontal to  w ith in  ± 1 and parallel to  th e  600 m m  dimension 
o f the te st chamber;
(b) the nearest end o f  the specim en is 13 ± 1 m m  above the burner w ing to p  (see figure 2);
(c) the space b o th  above and below  the specim en is unobstructed ;
(d) a means is provided for clamping the burner in the correct position relative to  the specim en;
(e) the gauze is equidistant from  front and back, and from  the sides o f  the test cham ber, and  is 175 ± 25 mm 
above the  base o f the test cham ber.

4.7 Tim ing device. A tim ing device accurate to  w ithin ± 1 s shall be used.

4.8 Measuring scale. A m easuring scale graduated in m illim etres shall be used.

5. Size, number and marking of test specimens
5.1 Ten specimens shall be cu t from  a representative sample o f  the m aterial. Care shall be taken to  remove all dust 
and any particles from the surfaces.

5.2 The standard specimen shall be 150 ± 1 m m  long X 50 ± 1 m m  wide. M aterials supplied in thicknesses over 
14 m m  shall be cut to  13 ± 1 m m  thickness, any skin having been removed. Materials supplied in thicknesses of 
14 m m  or less shall be tested  a t the thickness supplied provided tha t this is n o t less than 5 m m , and in this case 
skins need n o t be removed.

5.3 Each test specimen shall be weighed, if  required (see 3.4) and shall be m arked across its w idth  by a line 
25  m m  from  one end, referred to  hereafter as the gauge m ark. F o r samples w hich have a skin on one side only, 
w hich is norm ally the exterior surface o f  the m aterial, the gauge m ark shall be placed on the surface w ith  the skin.

6. Conditioning of specimens
T he m ateria l shall be tested n o t less than 72 h  after m anufacture. Prior to  the test, the te s t specimens shall be 
sto red  for a t least 16 h  in  the  follow ing atm ospheric conditions:

2 3 ± 2 ' ’C ,5 0 ± 5 % r J i .

This period may form the la tte r part o f  the 72 h  following m anufacture.

7. Test procedure
7.1  A djustm en t o f flame

7 .1 .1  Ensure th a t the cham ber lid is closed and th a t the fum e cupboard fan is off.

7 .1 .2  A djust the  burner and gas pressure to  provide a blue flame whose visible portion  is 38 ± I mm high, w ith a 
c lea rly  defined inner cone 6 ± 1 m m  h i ^ ,  using, for exam ple, preset calipers.

7 .1 .3  T u rn  o ff the gas.

7 .2  A d justm en t o f ^ e c im e n  support

7 .2 .1  Place a clean specim en support gauze in the holder so th a t the  lower surface o f  the specimen will be
13 ±  1 m m  above the tip  o f th e  burner wing top  as shown in figure 2. The relative positions o f  burner and  holder 
sh a ll b e  such th a t w hen the specim en is in position one edge o f  the flame is in line w ith the end o f the specimen 
a n d  th e  o th er edge o f the  flame ex tends in to  the specim en as shown in figure 2. The centre o f the w ing top  shall 
b e  d ire c tly  under the centre line o f the specim en when positioned. Ensure tha t the fron t panel o f the test cham ber 
Is sea led .

7 .3  P osition ing  o f specimen

7 .3 .1  O pen  the glass sliding d oo r and place a test specim en on the support in such a m anner that
( a )  the  surface on w hich the gauge m ark has been m ade is upperm ost;
( b )  th e  end farthest away from  the gauge m ark is touching the 13 m m  b en t up portion  o f the support gauze;
( c )  its longitudinal axis is parallel to  th a t o f  the support gauze.
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7.4 C onduct o f  test

7.4.1 Turn on  and ignite the  gas and simultaneously s ta rt the  tim ing device.

7 .4 .2  Im m ediately close the glass sliding door o f the  test cham ber and close the  door o f  the  fum e cupboard.

7.4.3 N ote and record  the  severity o f the burning characteristics o f  the specim en, i.e. warping, charring, melting, 
dripping, and w hether any drips continue to  b u m  on reaching the floor o f the chamber.

7 .4 .4  T urn  o ff the gas afte r 60 s.

7.4.5 Record the tim e in  seconds when the specim en flame reaches the gauge m ark.

7.4.6 If  the whole o f  the  upper surface has n o t been consum ed record the tim e when the specim en flame extin­
guishes, i.e. the tim e w hen the yellow o r other characteristic flame in con tac t w ith  the main body o f the  specimen 
disappears.

In some cases th e  specim en flame may extinguish w ith in  the  propane flam e. In these cases the extinction  time
shall be taken as the  tim e when the  discoloration im parted to  the propane flame disappears.
NOTE. Drips falling into the burner ^ould be ignored unless a visible change occurs in the flame. In this case the test on that 
specimen should be abandoned and after cleaning the burner and wing top a new specimen should be substituted.

7.5 M easurement o f e x ten t bu rn t

7.5.1 Switch on the  fum e cupboard fan, open the test cham ber lid and the glass sliding door and remove the 
specimen and the specim en support.

7.5.2 Measure and record  th e  ex ten t b u rn t, w hich is equal to  150 m m  minus the distance from the unbum ed 
end to  the nearest evidence (such as charring) o f  the  flame fron t along the upper surface o f  the  specim en. I f  the 
whole o f  the upper surface is affected record the ex ten t bu rn t as 150 mm.

7.5.3 If  m easurem ent o f  percentage mass loss is required, reweigh the test specim en not including anything which 
has fallen from  the te st specim en.

7.6 Preparation fo r n ex t test

7.6.1 Bum  and clean o ff  any residues remaining on the specim en support. Use a t least four supports in  strict 
rotation to  allow each to  cool to  room  tem perature before re-use.

7.6.2 Exam ine the burner, w ing to p  and glass sliding d oo r fo r cleanliness, and clean i f  necessary.

7.6.3 Check the flame size a t least after every five tests.

7.6.4 Close the te st cham ber lid, sw itch o ff the fmne cupboard fan, and repeat the te st from  7 .2  for th e  o ther 
specimens.

8. Calculations
8.1 I f  the flame fro n t passes the gauge m ark, then

125burning rate o f  the specim en (m m /s) = ------
fb

where
fb is the tim e (s) a t w hich the  flame reaches the gauge m ark.

8.2' If  the flame fro n t does n o t reach the gauge m ark, then
. . ,  f / , X _  ex ten t b u rn t
burm ng rate o f  the  specm ien ( m m /s ) ----------- -----------

‘e
where

fe is the tim e (s) w hen the  flam e is extinguished.

8.3 Calculate the m ean ex ten t bu rn t, the  m ean ex tinction  tim e and the m ean burning ra te  and , i f  requ ired , the  
mean percentage mass loss for the test specimens.



9. Test report
The test report shall include the following:

(a) The statem ent:
The following test results relate only to  the behaviour o f th e  tes t specim ens under th e  particular conditions of 
test; they shall n o t be used as a  means o f assessing the po ten tia l fire hazard  o f the m aterial in  use.

(b) A description o f the m aterial tested , including
(1) the nom inal apparent density o f  the material;
(2) the thickness to  the nearest m illimetre o f the test specim ens;
(3) presence or absence o f  skins;
(4) any prior trea tm en t before testing o ther than  cu tting , trim m ing and conditioning;
(5) the direction o f  any anisotropy.

(c) A description o f  the burning characteristics o f the test specim ens, i.e. warping, charring, melting, dripping, 
and w hether any drips continue to  b u rn  on  reaching the floor o f  the cham ber.

(d) The mean ex ten t b u m t for th e  test specimens (see Note).

(e) The mean extinction  tim e t^  for the test specimens (see N ote).

( 0  The m ean burning rate for the  test specimens (see N ote).

(g) The m ean mass loss, expressed as a percentage, if  required.

NOTE. £xperieiu% has shown that for both disCTimination and reproducibility the mean extent burnt is the preferred test criterion. 
Inter-laboratory tests on specimens from four materials gave 95 % confidence limits on measurements of extent burnt as follows:

Mean extent 
bumt of 
test specimens

95 % confidence limits 
including inter-laboratoiy 
and testing errors

mm mm
17 ± 8
18 ± 10
29 + 12
41 ± 18

In view of the reproducibility of the test method as indicated by the confidence limits stated above, it is recommended that 
results for mean extent bumt should be reported to the nearest 25 mm.

Results for mean extinction time and mean burning rate should preferably be reported to the nearest 5 s and O.S mm/s 
respectively.



A U  d i m e n s i o n s  a r e  i n  m i l l i m e t r e s

N O T E  1 .  T h e  d i m e n s i o n s  s h o w n  f o r  t h e  t e s t  c h a m b e r  a r e  i n t e r n a l
N O T E  2. I t  i s  r e c o m m e n d e d  t h a t  t h e  b o t t o m  o f  t h e  w i n d o w  b e  a p p r o x i m a t e l y  2 5  m m
b e l o w  t h e  n o r m a l  p o s i t i o n  o f  t h e  g a u z e  d u r i n g  t h e  t e s t  ( s e e  f i g u r e  4)

Figure 1. Test chamber



A l l  d i m e n s i o n s  a r e  i n  m i l l i m e t r e s

Figure 2. Details of flame and relative positions of burner wing top, 
specimen and specimen support



A l l  d i m e n s i o n s  a r e  i n  m i l l i m e t r e s

Figure 3. Dimensions of specimen and specimen support
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