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Summazy
Several wallboards of British and Australian origin have been tested at
both the Commormealth Experimental Building Station and the Joint Pire Research
Organization, The Australian ones were also tested at the National Bureau of
Standards of the U.S.A, and this note correlates the results obtained,
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1.

Fire Research-Organization (J.P.R.0,) have developed tests {1, 2

A COMPARTSON OF RESULTS FROM THREE Co -
FIRE FROPAGATION TESTS
by : :

‘Alison M, Bigset

Introduction

Both the Commorweslth Experimental Building Station (C E.B;?;—) and the Joint
to measure the

fire propagation hezard of wallboards and their treatments, In order to compare
the classifications, specimens were interchanged between the two stations and this
note gives the results of the tests by .both organizations on their own and on each
others materials, The materials gsupplied by the Commormwealth Experimental Building
Station had gfeviously been tested by the National Bureau of Standards (N.B.S,) in
Washington ( » enabling a threefold comparison to be made, '

2. The Fire Propagation Test (2)

2.1. Test method

The specimen under test forms one of the larger sides of a chanmber of
dimensions 7% in, x 7% in, x 3% in, Flames from a Tow of gas jets impinge
cn the lower part of the exposed surface, After the first three minutes of
thé test} -thé hedling is inéreased-by two ¢lectric élements,

The apparatus is shown in Fig. 1. . Air enters through a rectangular
orifice at the base of ‘the chamber and the combustion products-flow out
through a chimney and cowl. Gas temperatures are measured by thermwocouples
located in the chimney, A standard temperature-time curve for purposes of
classification is obtained by adding 50°C to the temperatures obtained’
throughout a test on an incombustible specimen with specified thermal

~ properties, . '

2.2, Provisional Classification (Pig, 2)

Class A, Measured temperature-time curve crosses standard temperature-
time curve after three mimtes and remains above for less than
three mimtes, :

Class B, Measured temperature~time curve cméses standard-ocurve after
five mimites but remains’ above for three mimutes or more.

Class C. Measured temperature~tine cuwé 'orosse's standard curve afier
three mimutes and before five mimites and remains above for
three mimites or more,

Class D. Measured temperature-time .curve:crosses standard curve before
or at three mimtes, Coe O

3. Austm%ia.n Tests

Three types of test were carried out by the Commorwealth Experimentel Building

Station, The first test gives a measure of the ignitability of the material, the -
second a measure of the rate of spread of flame, and the third a measure of the
heat contrﬁw’xticn of the material to the growth of fire, The tests are described

elsewhere

The indices from the three tests are combined to give an index of

"early fire hazard" for each material, (Appendix I).



L. Results

E ustmlia.n naterials are desoribed in Table I together with a reference
rumbex* The-results obtained on the Pire Propagation Test, the National Bureau
of Stanﬁa.nis Index and the Commorwealth Experimental Building Station Early Fire

© Hazard Indéx are listed for each material in descenﬂ:x.ng order of the Early Fire -
Hagzard Index, . -

Table I

Description of Boards-and Resilts

g om0 et s T vede C.E.B.S. J.F.R.0,
Description: cmmmtralm Boards |Specimen| Index of |N.B.S. Time to
" and finishes- ' No, Farly Fire |Index | Class | Cross
.Hazard g ' | Standard
3/16 in, Plywood, cocachwood veneer ba 86 538 D | 1.7
filled, 2 coats copal varnish . ' D 2,2
o ' - ’ - D 1 .9 ]
’ RO L TR, .:.x",‘.' SN VRNV : VE 1.9
3/16 in. Australian hardboard No,2: | 1d 63 198-{- D 2ot
! o D 1.8
' . - Aw,D 2,1
3/16 in, Australian hardboard No,2™ | 40 40 28 c L5
1 coat heat intumescent - , : C(top) 4.9
ureaformaldehyde starch-bound _ . : D 2.6
water paint. 2 coats high pigment Av,C 4,0
ratio, short- oil modified alkyd-resin. . " '
% in, Australian softboard No.1. 9 38 | 0.6 B 5.7
1 coat® heat intumescemt: . . B/C 5.0
ureaforraldehyde ‘starch bound - ' ’ - -
water paint., 2 coats casein bound Av,B- Seli
water paint :
% in, Austrelian softboard No, 1. 34 38 5.1 B 6.0
1 coat glue size, 2 caats alkyd B 5.2
resin casein bound water paint B 5.3
A : _ Av, B L]
% in, Australian softboard-No.,1, ° ' C | 4.5
2 coats-semi-gloss fire res:.sting Sa-- |- 33 25 C 4.6
paint X . 4.5
Av,C L5

] . . \ i
x'J!he::'e is some evidence that these ma.ter:.als d.eteriozated between d.esPatoh and -
testing in the: United Kingdom.

. ' 9
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The British materials are described in Table IT with the results and classifi-
cations of the Pire Propagation Test and the computed Barly Fire Hazard Index ifi
order of descending class on the Pire Propagation Test, The separate indices for
each of the three Commonwealth Experimental Building Station fests are given in
Appendix I for all the materisls, '

. Table IT
British Materials

Commorwealth Experimentael Building Station Early Flame Spread Index

Description of | J.F,R,0,| Early Fire |Joint Pire Research | Mean time to

British Material No, |Hazard Index Organization | Cross
and Finish (C.E.B.S.) Class .| Standard Curve
' | Min®  Seo.
Woodwool 1 0 A Never
Fibre insulati 2 5 B 13 35
board + 1,05 ﬁ :

££2 intumesocent;

paint _
Fibre insulating| 3 | 33 . B/C 5 0
board + 05202/ -

P52 intumescert

paint
Fibre insulating L 45 C 4 0

board + silicate
paint (one coat)

Hardboard. 5 3 - D 2. 48

Fibre insulating 6 78 D 0 48
board + distemper

" The relation between the Joint Pire Research Organization, Commorwealth

Experimental Building Station and National Bureau of Standards classifications is
shown schematically in Table ITT, ‘

5. Correlation between tests

By plotting the Commormealth Experimental Building Station Index against the
time at which the standard curve of the Joint Fire Research Organization test is
crossed in (fig, 3), a tentative relation between the classifications given by

the two tests is obtained, This is shown in Table IV.
TARLE IV .

Tentative Relation between Tests

C.E.B.3. Index J. RO, Glass
Less'than 5 A
Betwg-en more than 5 and about 35 B
Between about 35 and about 55 c
Greater than about 55 D




 However, all the materials tested were classified on the Fire Propagation Test
only by the time at which the standard curve was crossed and. the time spent
above it was not relevant to their classification. No material classified by
the second method was included in the exchange and this may be the reason why
the "heat evolved" index does not appear fto play a critical role in the present
correlation, This may be seen from the data given for the separate indices,
Onitting the "heat evolved" index makes no difference to the order in which
the materials are placed,

A second limitation to this relation is that all the materials tested
were cellulosic in origin and the general pattern of their behaviour when
exposed to flames or heat is likely to be the same, The resulting classifi-
cation of materials made ?f foamed plastics or even of cellulose materials
with reflecting surfaces ) might be different, However, the results
obtained so far suggest that it is pogssible to obtain a good correlation
between Fire Propagation Classification and the Commormwealth Experimental
Building Station Index and an adequate correlation between the National
Bureau of Standards Index and the Commornwealth Experimental Building Section
Index, : ' T o
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APPENDIX I

C.E.B.S. EarleineHazazdIndex_

The index is 2} times the sum of three separa.te 1nchces, it nay range in value
from 0 - 100, the d.egree of hazard increasing as the value of" the index increases. .

"(a) Ignition time index, An integer, to the nearest mimute, equal to the
difference between 20 and the ignition time at a given intensity of radiation,

(p) Spread of flame index, Index rumbers are :ne'la.ted' to the time for
flames to spread to the top of 2 9 £t, wall, They are four thirds the time taken
for a Iad:.ometer to register an increase of 0,14 w/l om? over its original value,

. Index No, : .33 x Time for Ra.d::.at:.on
Intensn.ty to increase by
0,14 vﬂcm (t min)

-
&
v
ct

"
L > t > 3%
T>t >3
£ >
>t >2
7t 7%
7t >
>t 7%
= >t > 10s
10>t

. .. . .
O W ® .~y &M N

(¢) BHeat evolved index, The :.ndex in (b) does mnot give sufficient weight
to the. hazard represented by the amount of heat evolved by the board, The third
index relates to the mean of the intensities of radiation on a thermoplie at one
mimite and two mimites after ignition,

Index No. Mean of radiant intensities (w/cm2)
- ' : at 1 and 2 mins.
0 ' . < 0,025
K 0,05 > I > 0.025
2 0,075 > I > 0.05
3 04 > I > 0,075
N 0,126 > I > 0.1
5 0,15 > I > 0.125
6 0,175 > I > 0.5
3 7 0,2. > I > 0475
| 8 0,257 > I > 0,2
9 0,25 > I > 0,225
10 I > 0.5



Britlsh Materials

Gommomvea.lth Expermental Building Stat:.on Hater:a.ls

Indcx SR18
Indices Farly E_‘:l.re
C.E.B.S. (a) (v) (o) Hazard
Index
6a 15 9 8 | 80
1a. 1% 6 5 63
4ot A 0. 2 4oH
CL . 13 0 2 38%
3 .13 9. .2 38
9a 13 0. 0. 33
J o.{nt Pire Re_sea.mh Organization Materials
) Code No., (a) I?:'()ax (o) . Earﬂiza_l;iﬂ.:e
Index -
1 "0 0 0 0
2 T2 0 "0 5
3| a2 0 1 33, ..
4 16 o 2 45
5 15. 7 7 .73
6 16 9 6 78
{

At
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