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'T.HE FIRE PROPAGATION, TEST, : ITS. DEVELOPMENT
~ AiPPL.'I:CA!fJ:O~. '

by

Barbara F. 11. Rogowski.,

SUMMARY

The ,development of the 'Fire Propagation' test from work o~

fires in full and smal1.-scale rooms, finished' with different

lining materials, is reviewed. The assessment of the contribution

of these, materials to the growth of fire, in a compartment and tl1el

possible application in legislation of the derived. 'performance

index' is'discussed.

KEY \lORDS: Vall linings, fla,mmability test, compartment,

fire growth, test.
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F.R. Note Ro. 739.
April, 1970.

THE FIRE PROPAGATION TEST: ITS DEVELOPMENT ,
AND APPI..ICAl'ION

by

Baxbara F. W. Rogowski

INTRODUCTION;

Fire in a building, whilst governed by naily factoxs, is dependent to a

large, extent on the combustible materials available, either Lncorpozseted in

the atructuxe of the building ox in the form of contents; the nature and

configuration of such materials can affect the initial rate of growth,

whereas the amount present, the fire load, can affect the dura~ion and

severity' of the, fire. Fire spread. beyond the compartment of origin' can be

limited by requiring the elements of building construction which enclose it

to have appropriate fire resistance, this being the, ability of such an

element to provide, for a certain period ?f time undex standard fire

conditions, resistance to collapse, flame penetration and excessive heat

transmission. Combustible materials may be, incorporated in a suitably

designed fire-resisting structure, and indeed, use of non-combustible

materials alone is no guarantee of the element pr'oviding satisfactory

fire resistance.,

The use of combustible materials in, the building structure, however,

must be carefully controlled and tests are devised to asaess the fire

hazard of materials as well as the fire xesistance of entire elements of 0

construction. A. test of the former type is not usually designed to give,

any indication of the effect on fire resistance of using a given material!,

During the'early'stages Q;f a'fire, one of the factors having an

immediate effect upon the rate of growth is the nature of tfle internal

linings of both walls and ceilings. These may be of a combustible or

non-combustibl~ natuxe: if the latter, no direct heat contxibution is made

to the ·fire spxead but their thermal insulation Cl:8n affect the development

of the fire by conserving heat and leading to earlier ignition of any

combustibles pre'sent. The term' non-combustible' as defined in the

Building Regulations is not as rigid as implied by ,the term itself.
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non-eombustible.

"

In'general, organic materials are,combustible, but a combi:cation of organic

and inert materials may result in a produot having such a negligible combustible

content that it may be used with safety in any situation. A test1 is in '

general use to distinguish between combustible and non-combustible materials;

the test criteria al:n.cw materials with a lClW organio content to be rated as
I
)

If the internal linings are C'Ol!lbustible, the degree, of ha=d which they

present must be assessed in order to judge their suitability for use in various

parts of different types of buildings. The properties of linings which

influence their performance in fire are the thermal properties, the ease of

ignition, the rate of flame spread over the surfa.ce and the amount of heat

released on combustion.

, Until the enforcement of i;he BUi:;I,ding Regulations for Scotland2 in 1963

and for England and Wales3 in 1965, restri~tion of, the use of flammable

internal linings was enforced only in certain occupancd.ea, for example,

schools, fa~tori,es and places of public entertainment. Under the Building

Regulations, control was extended ,to most ooc::upanc~es, with highest standards

being specified on esoape routes.

HISTORY

The rate of spread of flame over the' surfaces of wall or ceifing:J.ininga

haa been measured in this country by the "Surface spread of flame' test4

since the publication in 1945 of an amendment to British Standard 476. The

test was developed as a result of experiments on the development of fires in

corridors and corners of buildings. It iIIV'olves exposing a vertical sample
, *

of the Ji pi llg material, measuring 914 mm x 2'28 mm (36 in x 9 in) to the

heat from a vertical radiation panel 914 mm (3 ft) ~'kuare. The radiation

gradient is such as to give exposure c'onditions of 3.7 'tl/cm2 at the end of

the s,ample nearest to the panel to 0.75 ,w/cm?~ 3:ft away from it. A small.
\

gas flame playing on the hotter end provides pilot ignition of the nate rial.

The :re.te of flame spread, On the surface is measured, and the material is

classified :j.n one of fO\!r grades, elas,s 1 ;t'epresenting the best performance.

*In the revision of the 'Surface spread of flame' test (B.S. 476 : Part 7

to be published) the El&IIlpie size win be altered to 900 mm x 230 mm.
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\then the BuildiDg ReguLabf.ona were being formulated, it was found t~'t,

for situations where a high degree of safety was required, a sub-division of

Class 1 was essential. This was not possible using the 'Surface spread of

flame' test ~tself, ana an a~b~t~r.r Q~Bt~ngt~9n, 9aSSQ sa the phjsigal
characteristics of the material was introduced' to define a new class2, 3 termed

-& or O. This' class comprised either non-oombustible materials or those

obtaining a Class 1 'Surfaoe spread of flame' rating, oonsisting of either a

non-combustible substrate with not more than 0.8 mm (1/32 in) of oombustible

surfaoing, or a combustible substrate with at least 3.2 mm (t in) of

non-combustible surfacing. This sub-division of Class 1, with its arbitrary;

specification, was felt to be unduly restrictive tCMards the further

development of lining materials, and in particular of products containing a

small quantity of organic material as a homogeneous mixture which marginally,

failed the non-combustibility test.

Problems were also encountered when testing some thermoplastics products,

on the I Surface spread of flame' apparatus because of their tendency to melt

and fal~ away from the specimen holder,in advance of the flame front.

& further shortcoming of the 'open' type of test, 'SUCh as the I Surface

spread. of flame' test is that products of combustion are imm~diately dissd.pated.

'into the atmosphere and no significa,nt contribution is made by the heat

evolved from the test material during its combustion towards its further

decomposition, as is likely to occur in an actual fire. &t best, thsrefore,

the test provides an incomplete measure of the effect that a given material"

is likely to have on the growth of fire in, a compartment •

In 1949, investigation of the development of fire in full-scale houses5'

lined.. with different surfaces showed a distinct variation in the time for a

fire in a compartment to develop to 'flashover'. This phenomenon is complex,'

but is usually taken as the point during fire development at 'which the

temperature of all combustible surfaces has risen to an extent such that

flammable gases are being evolved, and a merging of flames results in the

whole compartment beconiing involved~ Tests on actual houses were followed

by studies of fire development6 in replicas of the room used as the fire

compartment on one-half, one-fifth and one-tenth scale. It was found that

goad correlation could be achieved between the times taken for a fire to

develop to 'flashover' in the full-scale and small-scale rooms. Further, it'

was found that a similar grading of materials accord.ing to ,their time to

'flashover' on the scale model, could be obtained when the lining material

under test was applieci only to the walJls, or only to the ceiling, the rest

of the surfaces being of a non-combustible nature.

- 3 --_._-_.
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'Coml?arison of the" grading ,of materials, according to' the 'Surface spread

of flame' test with the times to 'flashover' using the same materials as"" ..

linings in the small-scale tests, ehowed a similar ran1ci.ng, but the differences

bstween materials were of, a differe~t magilitude6• Linings achievirig a' '

ela~~ 1 ~~~t6~nss ~ the ISu?faee sp?ead st fiame' te~~ we?e'~~d ts'gaVe

a wide range of 'flashover' times in the small-scale test, showing 'the

"Surface spread of flame' test ~o be only a coarse measure of their

suitability for use in situations where a high degree of safety is required.

&l t es t , based on the expe~ence of the full-scale and small-scale room

tests, was, therefore d~veloped incorpo~ting a non-combustible, .enclosure.

lined partially with the material under test. ,It is interesting to note,

that, during recent years, tests. devised im other countries to assess. the

hazard of liDing materials have also tended towards the use of an enclosure

in preference to an unco:ilfined environment.

W.ithin the enclosure selected, the material was SUbjected to controlled

sources of heat leading to decomposition of the combustible constituents; a.

measure o.f the liberated heat provided an indication 'of its performance under

fire conditions. The combustion gases were extracted through a chimney and

coml assembly attached to the top of the combustion chamber and the'

time-temperature curve of the gases obtained with a non-combustible lining,

compared with that obtained when one wall ,of the combustion chamber was lined,

with the materia~under test,provided a measure of the heat output from this

material. The wide ~nge of performance of different materials, particularly

amongst those of loW hazard, allowed grading of materials in order of merit
,

to a considerably finer degree than was possible with the 'Surface spread of

flame' test. Furthermore the enclosed apparatus overcame the difficulties

experienced in testing some plastics on the 'Surface spread of flame' test.

The test was called the 'Fire propagation' test, and was published as a standard

by the British Standards Institution in June 19687•

DE3CRIPTION OF APPARATUS

The earliest experiments with the apparatus described in this paper

were made in 19558• The test apparatus (Fig.1 and Plate 1) consists

essentially of a combustion chamber, constructed of asbestos board 12.5 mm

(t in) thick,Of density 1.3-1.45 g/cm3 (80-90 lb/ft3), the internal

dimensions being 190 mm x 190 mm x 90 mm (7t in x 7t in x 3t in) wids. One

of the larger facss is replaced by a specimen holder, 330 mm x 3~ mm

(13 in x 13 i~) constructed of similar asbestos board into which a sample

of the matexial under test, 228 mm x 228 mm (9 in x 9 in) is inserte<i.

-4-
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The back of the specimen holder is 25 mm (1 in) thick, and holders with

recesses of varying d~pths up to 50 mm (2 in) may be constructed. The holder

has, locating holes at the corners, and is fitted onto four rods fixed to

the oomoWilt:i.on ohamon. An ~IlOIlDtOIl pllpllr ~Ilkllt :i.Il ailc1eil to prov:i.ile a good

seal, the assembly being held in position by compression springs and cotter

pins.

The face opposite to the specimen holder incorporates a mica observation

window, 50 mm x 50 mm (2 in x 2 in) aituated in the centre of the wall, above

the air inlet opening which is located at the'base'of the chamber and measures

95 mm x 25 mm (7i- in x 1 in).

On the top face of the combustion chamber a chimney measuring 38 mm (1t in)

internal diameter and 190 mm (7t in) long made of 1 mm (19 S.li.G.) thick
I'

steel is fixed over a 38 mm (1t in) diameter, ~ntral hole and has a removable

steel cowl 152 mm, (6 in) high x 76 mm (3 in) internal diameter, two bushed

holes being prOVided 21 mm (0.8 in) above the base, to allow insertion of the

thermocl!Uples which measure, continuously during the test, the temperature

of the flue gases. Further details of the apparatus are given in the

British Standard7•

The heating supply to the combustion chamber consists of both gas and

electricity. A sta,inless steel horizontal tube of 9 mm (i in) bore is

locate<il in the chamber 25 mm (1 in) above the base, having a row of 14 holes,

each of 1.5 mm,(1/16 in) diameter at 12.5 mm (t in) centres, arranged so that

the holes are 3 lIlIIl (t in) from the specimen face, the inlet to the tube being

placeili centrally in the base of the apparatus and the joint made good.

Two pencil-type electri~ elements, each of 1000 W rating, 14 mm (9/16 in)

diameter are supported horizontally with their centres 45 mm (11- in) from the

face of the specimen, located symmetrically in the chamber at 64 mm (2t in)

centres. The elements are sheathed with protective transparent silica

tubes 1 mm (3/64 in) thick of 17 mm (11/16 in) internal ,diameter. The

elements are connected in parallel by copper bus bars.

TEST PROCEDURE

~he detailed procedure for conducting the tests is given in the British

Standard specification; the fo110wing notes touch upon some of the more

important aspects.

-5-



The supply of heat to the combustion chamber is rigidly specified, the

gas being metred to supply 530 Ii (30 Btu/min) from 0-20 min. (the dilration of

the test period), and the electrical suppiy is 8'I1itched on 2 min 45 s after

the start of the test to give an input of 1800 W. The latter is reduced at

5 mi~ to 1500'W, Ant ~tA1ned eenetant till thO en4 ot t~e.toet. ~e eReu~e

. that standard he,ating conditions are obtaining wi thin the apparatus, .calibration

is effected by testing a sample of 12.5 mm (t in) thick asbestos board of

density similar to that of the combustion chamber itself. Before any .-

II
I ~

specimens are tested, it is essential to obtain a repeatable time-temperature

rela tionship which for any particular apparatus faUs wi thin specified

tolerance limits.

Ad'ter a consistent calibration is achieved, a sample of material under

test is inserted into the specimen holder and the temperature rise of the flue

gases throughout the 20 min test recorded. The mean temperature rise curve

for three specimens is obtained.

Failure to obtain a suitable calibration curve may be due to incorrect

construction of the apparatus or to the operating technique; typical faults

are listed in Appendix I.

ASSESSMENT OF PERFORMANCE

Typical temperature-time curves for various materials are shown in

Fig. 2. The calibration curve indicates the temperatures in the chimney

obtained wh~n the standard asbestos board is tested, and gives a measure of

the balance between heat supplied to the apparatus and that lost by radiation

and conduction from the combustion chamber. The difference between the

calibration and material curves is a measure of the heat generated on

combustion of the specimen. The temperature difference will depend also

on the thernal properties of the sample; this is likely to be more

significant for materiala having a low combustible component.

.'..

.-

~ '-.-.

When considering internal linings from' the life

at which heat release occurs is of major importance;

hazard aspect, the time

an early release is

indicative of ease of ignition and s.pread of flame. If the time of occurrence

of maxillIUlll. heat release ia: delayed•.i.e. igni tioD! is possible only under more

ae~ere heating conditions, then the performance will often be superior, even
\

if the magnitude of this. release is greater than that of another materiaJi.

where an earlier peak is exhibited.

- 6 -
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Early methods of assessment of performance were directed towards

distinguishing materials where the flue gas temperature during test rose more

than 50 deg C above the temperatures obtained during calibration. The time

at whigh th~s IBtanGa~Q' t~mg-tsm»g~~~~O O~fVg (ftQl~g~t~Ofi g"~g • ~g ~es g)

was crossed b:( the material curve was used. to derive an index of performance;

the contribution the mate.rial would make to a fire was assessed according ,to

the maximum temperature difference between the material and the standard.

curve, and the time at which this occurred.

A~though this method of assessment graded most materials in an order

similsr to the observed performance in fires, it was found that a wide variety

of materials achieved the highest classification, the material curve throughout

the test failing to cross, the standard ourve , , Thus materials whose

performance throughout the test was wholly satisfactory were graded with those

of heat potential low enough to -prevent any crossing of the standard curve,

but where,' nevertheless,' a very early release' of heat was exhibited, indi~tive

of ease of ignition and spread of flame.

A-reVised method'of assessment was therefore introduced, which relied

upon calculating the difference between the temperature rise obtained with

the material and with the calibration samples, and relating this value to

the time at which the measurement was taken. By integrating the rates thus

obtained an overall assessment not only of the amount, but also of the pattern

of heat release f z-om, the material was obtained. This method again failed to '

discriminate adequately between materials which were easily ignited but of

low heat potential SIll.d those less easily ignited but having a slightly higher

heat release throughout the test.

To avoid an overcomplicated method of weighting to increase the importance

of the time factor as, for example, by using the square of the time at which

measurements were taken, an arbitrary division of the test, duration into three

distinct periods was attempted. Thus readings during the first 3 minutes of

the tea.t were taken <lot t .min intervals, at 1 min intervals from 4-10 min and

ad; 2 min intervals from 12-20 min. This IIlBthod of assessment succeeded in

grading materials in an order of merit similar to their observed performance

in firilB.o
i

-7-
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Figure 3 shows. the relationship-, between the delay in time to flashover

obtained in fires involving small-scale rooms, those fully lined with different

materials 6 and their 'performance indice~' on the "'Fire propagation' test,

calculated as foll.ows:

3 Q 0 10 G- O
20 9 0

I L.r m ~O C) + L. (llil - C) + L. (m - C)= 10
t lOtt t 4. 12 .

~1 ~ ~
at ~min intervals at 1-min intervals at 2-min intervals

I
where. I index of performance=

:i." i 2 Bub-indices for the three time components.
& ~

=

Q = temperatura rise recorded for the material at time t
lm

Q - temperature rise recorded for the non-combustible standard..
c

a.t time t

and t = time in minutes from the beginmLD.g of test

Thus by summing the i 1 component at t min. intervals, the importance of

early heat release under the influence of gas flames alone is emp~izea and

the occurrence of heat release only under pr9gressively more severe heating

conditions is'weighted relatively lesso

The revised method also has the added advantage of requiring IilI. temperature

readting act; t min after the start of test, a point of considerable importance

when. testing certain products, where the initially high rate of heat evolution

~y have dec.reased. by the 1 min poi.nt ,

AI. tYIlical ca.~lati on of a performance. index is given in Appendix.. II.

E:x:ami.Dation of the comparative values of the three sub-indices. of the

performance index reveals, by the wide scatter of points, that different

properties. of the material are beitlg assessed' by the i 1 and the :.i2 and! i.:;
components (Figo 4) •.

There e:xti.sts, however, a roughly linear relationship between the i 2 and

S indices. Since the numerical value of the ~ index is .small ill

comparison ~ith i 2 (Table. 1), there may be justification for future

consideration of using i 2 value alone for assessing the heat evolution from

lal. rnatenal after the initial period i 1 (Fig" 5)" Such action would

result ill an improvement of the performance indices of materials having Bl. high

- 8 -
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heat potential, where however, release of this heat was possible only after

prolonged exposure to severe heating conditions.

It must be emphasdaed that the performance index is relevant only to the
, ,

system tested, i.e. the thickness of the material, the face exposed, etc. For'

a. complete asseaamant j the test sheuld be perferined en a oellqn;ete s;ysteIJi such

as is likely to be exposed in practice to a fire. Thus the product under

test may include a surface finish, may be applied to a substrate'differing

fundamentally from the non-combustible asbestos board backing provided by

the specimen holder,> or may include an adhesive. Testing of the complete,

system is particularly important where (i) thin materials are involved,

(ii) rapid decomposition occurs, or (iii) the materials have a high thermal

conductivity or are of a thermoplastic nature.

APPLICATION OF PERFORMANCE INDEX

The performance index, derived from the 'Fire prQ~agation' test, provides

IiIl comparative, measure of the contribution a material will make to heat build-up

and thus to fire spread within a compartment. Values may range in descending

order-of-merit from 0-100 or so. The derivation of the overall index from

'separate components, moreover, offers a degree of fleXibility, and according

to the situation in which the material under test is to be used, a limit upon

overall performance (I), with or without restriction upon the individuaJi

componenta, may be specified. The use of the initial component i 1 alone

may also be considered as an indication of the igllitability and flammability

of materials.

The choice of pezf'ozmance limits for various situations is under

discussiol1 SI1d data are being accumulated from tests on large numbers of

different types of materials.

Results for various materials are included in Table 1 to indicate ,the.

behaviour of some typical products;

to all materials of that type. It

testa 011 proprietary materials will

the 'Fira propagatiol1' test o

these should not be regarded as applicable

is hopedthat publication of results of

follow, as more general use is made of

, CONCLUSIONS

U~ing the 'Fire propagation'test to assess the fire performance of

different internal lining materials, it is possible to arrange them in order

of merit over a wide scale. This ranking cor-responds to that obtained by

measuring the times to flashover occurring ill fires in fulli-scale and

small'-scale rooms, lined. with the material under testo

The method of assessment of the perfonnance index gives a degree of

flexibility in the specificatiol1 of limited values for different situations.

- 9 -
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APPENDIX I

OPERATING NOTES

Failure to achieve a calibration curve within, the tolerance limits may be
d.Y.g -;0 an,y Of 1lh~ tol1.ow5.!tg causes s

~besto6 boar~ other than of the specified density, ~y have

been used in the construction of the combu~tion chamber and/or

of the calibration ~mple

The chimney assembly may be overweight or underweight

The hot junction of the thermocouple may not be placed centrally

between the chimney and cowl. This can be avoided to a great

extent by using a thermocouple without twists beyond the hot

junction. The hot junction'should project 3 mm (11 in) beyond'

the porcelain insulator, and the fixing of rigid distance

pieces on the insulator will ensure central positioning

(iv) The heat supply to the combustion chamber may not be within

the tolerance limits specified o . Changes in the calorific,

value of the gas should be balanced by altering the flow rate

(v) The silica. tubes protecting the elements may not be of the

specified dimensions

The apparatus may be exposed to draughts; a fume cupboard is

not a satisfactory location, because of turbulence caused by

forced convection.

The ability to obtain a repeatable calibration curve within the toleranc'e

limits specified in B.S. 476 : Part 67 is essential before testing samples of

materials. Renewal.of worn sections of the apparatus or other structural

modifications may result in a slightly different calibration curve, but this

again must be repeatable. The calibration should be checked before each

test is undertaken, or if in continuous use, after testing three sets of

specimens. Any sudden alte!'E!.tion to the curve, even within the tolerance

limits, should be investigated. This could be due to any' of the following

defects:
:,

(i·) Misplacement of the thermocouples w?-thin the cowl. The hot

junctions must be located centrally. This can be ensured by

rigid fixing'of a distance piece over the thermocouple

insulator to engage with the bushed hole to the cowl

(ii) neterioration of the silica tubes over the elements due to

exposure to acids
- 11 -
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. (iii) Deterioration of the walls of the combustion chamber.

more likely to be a gradual process

Failure of the sealing of' joints.

This is

OnOG thea o~v:r{lto~ :U~ ~H.\t1~;t;lcd that the ap~~M 1~ f.un.ot1o~~

satisfac..tori.1y, specimens may be exposed to test. Certain types of materials

have combustion features that PIt'esent difficulty to the operator.

~oduction of vast quantities of smoke. Deposition of carbon

particles on the thermocouples may give anomalous temperature

readings and clealtill.g of the hot junction durillg the int ervals

between tald..ng readings is recommended

(i1) Evolution of flammable gases from the cowL due to insufficient

air supply to the combustion chamberv Ignition of these is

normally prevented by the provision of the protective shelf at

the top of the chamber, but if it occurs, a further sample·
. *

should be teated 0

*A1.though. the full tempera.ture· rise. 'dhich would be obtained with complete

. combustion is obviously not being' recorded with materials such as these,

the 07eraJ.l performance is so poar that the loss is unimportant

- 12 -
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APPENDIX. II

CALCULATIO~ OF PERFORMANCE INDEX

The method.. of' calculati:cg the performance index of 5 mm (3/16 in) hardboard,

aUg ot 'Vile M.ttlorialfl l'O%" wMoh the mean temperatu%'e eueve ia given in Jl'ig. 2,

is illustrated below.

)

~'.

.
Time 9 0 0 - 0

0 - 0
,t

'lm C m c
lDl C 10tmi.m °c °c

t ,1 } 11 2 0.4.

11 25.7 16.5 9~2 0.9

1 1 39.3 22 17.3
' .

1.2.~

2 64 25.5 3805 1.9

2t 98.5 30 , 6805 207

3 136.7 . 34. 102.7 3.4

4; 208.5 70.5 1.38 ..0 }..4

5 24002 109 13702 2..7

6 28505 133 152..5 2..6
,

7 328,,7 154.5 17402 205

8 35706 ,170.5 187.1 .203.

9 354..8 183 171.8 1..9

10 ·337(.3 194.5 142..8 1..4

12 .: 31605 210 106.5 0.9

1,4, .. 313 222 91.Q .007

16 308.7 ,229 79.7 0..5

18 ·306.8 235.5 71 03 004

20 309 240 69.0 0.,3

i2:: - 16.8

Performance index - 30.1.

--13, -
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Table 1--_.
Performance indices for typical materials

..- -

Material Treatment/facing Thiekness
I i 1 i 2 + i 30 iII'

Wood and wood-basad .
materials; ,

Fibre insulating board - 13 0.5 66.4 41.0 25.4

42~5
..

Softwood: - 18 0.7 17.2 25.3
Fibre> insulating board Emulsion painted 13 0.5 42.0 18.0 24.0,

'.

Plywood - 6 0.2 41.2 19.5 21.7
.. ... ..

Hardboard Stove-enwnelled coatine 9 0.4 37.3 13.5 23.8.. ,.

Particle board: - 18 0.7 36.3 12.8 23.5
'-

Hardwoodl - 19 0.7 34.9 9.5 25.4
"-

Hardboard: - 5 0.2 30.1 10.5 19.6
Semi-compressed hardboard Plasti~ coating 13 0.5 24.• 3 5.5 18.8

Hardboard: Impregnated 5 0.2 24.3 7.2 17.1
Fibre insulating board Intumescent flame~ 13 0.5 20.0 5.9 14.1

retardant coating

Fibre insulating board Impregnated 13 0.5 18.4 6.4 12.0

Softwood Flame-retardant varnish 19 0.7 18.1 4.9 13.2
Fibre insulating board Asbestos paper faced: 13 0.5 16.5 3.8 12.7
Hardllroard Intumescent flame- 5 0.2 16.4 4.0 12.4

retardant coating
..

Softwood Intumescent flame- 19 0.7 15.1 5"8 9.3
retardant coating,

NOTE

Values given in this table are indicative of performance indices

lifely to ~ obtained from different types of lining~ and treatments.
~ ..

They are not intended to be used as value~ for specific materials"

- 14
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Material Treatment/racing
Thic~es~

mm in r

~i~as paint finish

Flame-retardant ~ad.e

standard grade

Flame-retardant grade

12 ..9

110.4

10.9

1..2

19.7

20.2

8.9
19.8

11.4

19..9

7.. 3
5.,2

16.0

4.. 0

2 0.118.3

5 0.2 1~.9
'.

3 0.1 16.8

3 0.1 11.2

51 2.0 99.8 80.1

~1 2.0 88.6 68.4

9 6.4 45.1 38.2

3 0.1 39.8 20.0

3? 1.4 38.7 27.3

6 Oc2 32.3 12.4

25 1'.0 29.4 22.1

13 0.5 28.6 23.4

. 3 0.1 26.4 10.4

Plastias-based materials

Expanded rubber

Polyether foain
m~-=~~~~' -A~4;-~U~eRe
~"'!l!::!"f~~~l:I: !It:'~ a Il,r .• _ •• '-

Acrylic sheet

Polyurethane foam

Melamine-faced: hardboard

Expanded polystyrene

2o~urethane foam

Glass-reiirl'orced poly-
ester resin

K"elamine phenolic lamimte Flame retardant i:
- -

Glass-reinforced polyeste Inert filler finis.h

PoIyvinyI chloride,
Gla~~reinforced Flame retardant

. polyester reffiin

" -

E:lCpanded po]ystyrene

Melamine Phenbli~

laminate ..

self-extingUishing'gr~E

Flame ret.ardant
13 0.5 10.1 7.J

'. '.
2 0.1 7.2 1.5

3.0

5.0

Coated non-combustible sheet materials

Asbestos boai'd:
"

steel she.et· .. -

Asbestos board.
".:

Wood veneerr~ 0.8 ~
. t~ck

Resin-coated impregnate~
asbestos ...

Pb]yviny:n. ~hloridefiDm
0..4 mm thick .- ..

19 0.7 22.2 12.2

9 0.4 7 ..4 5.1

10.•0

steel sheet

Steel sheet· , .

•• t:l
e » • I

Polyvinyl chloride eo at ,
0.3 IIlIll' thick

Painted, one c~at

1 0.1 5.5 2.2 3.3

t r

r- I

Mineral and .glass fibre: woo]., tiles, ete ,;'

Mineral fib:t;e; l~ile with Emulsion paint coaf
organic binder

rrlass fibre, 'resin-bonded Neoprene coated
on s1;eel sh~et

Mineral fibre ;·'tile with
plaster, resin-bonded

\
Glas.s fibre, resin-bonded

on steel shej3t

Mineral fibre~:tile,
organic:- bind~r

Glass fibre, resin-bonded

Mineral fibre, resin­
bonded

22 0.9 16.6 7.7 8.9

"

25 1.0 10.5 5.0 5~5

..
19 0.7 9u 8 5.0 4n 8

'" ., '-

25 1'.0 9.6 5.1 4'.5

.. .. '.
13 0.5 8.1 4.6 3.5

25 1.0 7.5 3.6 3.9

25 1.0 6.5 4.1 2.4

' .. --'
._4 '·1 t, ~ - 15 ..;
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MateriaL ,
Treatment/faring Thiclmess r i l i 2 + i3'"mm in

..
Miscellaneous materiala

Womdwool sOlab .25 1.0 11.5 5.2 6.3
(high density) ..
Woodwool slab 51 2.0 10.3 5.2 5.1
(iow density)

Plasterboard Polyvinyl chloride 9.5 0.4 10.0 5.4 4.6
facing 0.2 mm

Plasterboard' 13 0.5 9.9 5.8 4.1
..

F.lasterboard 9.5 0.4 9.7 5.7 4.0
. .. .. ..

Plasterboard Emulsiompainted 13 0.5 9.0 5.2 3.8

..
I

----- -----_. - ...
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