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Teis BRIFISH. STANDARD, havm g been’ approved by t‘~e Bulld--_'
ing Divisional Council, was cuhhshed under thc aut hont_y' of -

the General Counml on 20th Ju!‘ 1953

First publlshed December, 1232,
First revision July, 1953.

The Institution desires to call attention to the fact that this -

British Standard does not purport to include ail the necessary
provisions of a contract.

In order to keep abreast of progress in the industries con-
cerned, British Standards are subject to periodical review,
Suggestions for improvements will ire recorded and in due
course brought to the notice of the crmmittees charged with

the revision of the standards 10 whicli they refer..

A complete list of British Stendards, numbenng nver 2000,

indexed and cross-indexed for reference, together with an o
abstract nf each standard, will be jbund in the Institution's

Yearbook, price 12s. 6d.

British Standards are revised, when necessary, by the ‘issue,

‘efther of amendment slips or of revised. editions. It is inymr-

tans that wsers of British Standards shmvitl ascertain that
they are in possession of the Iatest amendmehts or editions.

“ Institution of Fire Zoginrers

- Joint Fire Research Organization of the Departmem of Scientific

. Ministry of Works :
" National Federation of Building Trades Employers

. Royal Institute of British Architects
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CO-OPERATING ORGANIZATIONS

. The_'Committas ‘responsible for-the preparation of

this British Staudard consists of representatives from

the following Government departments and scientific’

and industrial organizations:—

Brmsh Constructional Steelwork Association .-
British Electrical and Allied Industries Research Assomauon
British Fire Services’ Association

Building Industries National Council

‘D.S.I.R.~Building Kesearch Station
. I3.S.LR.—Forest Products Kesearch Laboratory . - ;
... Fedération of Hritish Industnes
- Fire Offices Comumittee

Fire Offices Committee, Fire' Protectlon Assocwtlon

Institution of Municipal Engineers

" and Indusmal Research and Fire OFﬁces Cc-mnuttee
Tondon County Council - -

London Fire Brigade

Reinforced Concrete Association
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BRITISH STANDARD SPECIFICATION FOR

FIRE TESTS ON BUILDING MATERIALS
AND STRUCTURES

FOREWORD

The purpose of this British Standard is to specify a series of tests for deter-
mizing those properties of building materials and structures which-are -
relevant when considering the fire protection of buildings in which they
are to be used, and by which such materials and structures may be accepted
or rejected.

Combustibifity. It is desirable that the materials used | in bl.uldlng con-
strustion should not contribute to the mtensnty of a fire.- Materials for
building purposes may be classified as non-combustxble or cormbustible
according to how ihey behave when subjected to ‘the combustibility test
specified in Section One.

Surface spread, af flame. To require non-combustibility in all circum-
stances would be unreasonably severz and nnnecessarily restrictive. It
is often sufficient to require that materials should not be readily ignitable
and, if ignited, that their tendency to spread flame bé limited. The’
surface spread of llant test in Section Two may be used to class1fy com- -
bustible wall and ceiliny lining materials according to the fite hazard
they are likely to pre-ent in becoming ignited and spreading fiame over
their surfaces from one par¢ of a building to another. This test may also
be used to show the eifectiveness cf flame-retardant treatments in reduc-
ing tbe surface spread of fiame on lining materials. - :

Fire-resistance of siriecsures. Where a fire occurs in a compartment of
a bujlding, the structure of the compartment should be required to con-
tain the fire by continuing to perform those of its normal functions which
contribute to the integrity and insulation of: the compartment. The fire-
resistance test ofi Section Three grades elements of bujlding structures in
accordance with the time for which they arc capable of fulfilling these
functions while subjected to heating conditions representative of aii actual
fire in a compartment, Although the term * fire-resistance * has often been
used indiscriminately in the past to denote the resistance of-materials

P

to ignition or spruad ~f flame, the use of the term in this standard’is

restricted to the prrisrmance of complete elements of building structure
without individual regard to the performance of the materials' of which
they are composed. Materials which perform well in the combustibility
or surface spread of flame tests may not necessanly do so when built
into an element of structure and subjected to the fire-resistunce test.

4
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" _Consideration is- bemg given_ to -the substitution of the term *fire
endurance ? for the term * fire resistance ” as used in this British Standard,

as it is felt in some quartets that the former ‘erm is more appropriate for
the purposes of the tests.

Alterations to the srandar.'d In the present revision of the standard
some ma]or alterations have been made, as follows:— '

The non-mﬁammablhty test has been deleted. This test was sometimes
found to'give anomalous results. It was mostly applied to fabrics and
decorative materials, for which putpose it was considered that a test
similar to that given.in B.S. 1547, ‘ Flameproof industrial clothing*
would be more satisfactory.

In the combustibility test, the specimen is not introduced into the

- furnace until the temperature of the latter has been stabilized at 750°C., to
ensure that the rate of effux of any combustible gases given off is suffi-
* ciently rapid to give the optimum chance of ignition at the pilot flame.

Tbe method of classification of materials in the surface spread of llame
test has been amended, In the last edition of: B.S. 478, the classification of

a material rested on the mean spread of a certain number of: specimens. -

While mean spread gives a measure of the general standard of performance
of a'material, it does not take account of the variability which is known to
occur in the performance of diffcrent samples of most materials. The
present method 1s intended to do this by clasqulng materials in such a
way that not more than 1 per-cont.of a materiid is likely to have a per-
formance below the standérd of the class in which the material is placed,
this proportion being chosen as acceptably small for safety reasons. The
calculation ofithe performarice of the material is such that credit is given
to materials of uniform standard, since variability is penalized by requir-
ing a correspondingly higher standard of general performance if any

particular classification is to be attained, The values of the limits are .

derived from alt available testing experience to date,and show an improved
balance- between 13%-minute and final or 10-minute values, the former
hav1ng been made considerably more rigorous. The final limit of Class 2
is the equlvalent of that uséd hxtherto, while the 10-m1nute limit of: Class 3
is more rigorous.

" Inthe fire-tesistahee test it has been considered desirable to standardize
the melhod of control of the furnace temperature for all types of specimei
to that of the standard time-temperatnre curve (Fig. la); although the
toierance ‘on the cmve has had to be increased for conducting specimens
in tests of longer than 3s-hour duration.

For load-bearing structures, the loading has been reduced to the design
load, as:it has long been felt that the reasons advanced for 1mpos:ng
one and a half tinies the design load were not necessarily valid in every
instance. It is also in keeping with American test practice. The water test
has been deleted as it could not be applied to all types of structure nor

5
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could it be apphcd during the heating period as is llkely in practlce It was -
found to destroy much useful evidence of the behaviour of a structure and
was rarely a deciding issue. The impact test has. been deleted as, in. general,

it was not a satisfactory measure of the weakening effect of a fire. Tt has -
not yet been found possible to devise a satisfactory alternative. - °

CECN

An appendix has been added to the standard giving detalls'o'f atest
which may be used by those wishing to ascertain the’ probable spread of "

flame values of a material without the necessity for construrtmg the.full |

size apparatus required for thé ssrface spread of flame test specified in
this British Standard. It is emphasized tbat this is not intended to be quoter‘
in place of the standard test, and is purely for the purpose of obtaining in
an economical manner an approximation of the values’ that will be
obtained from the specified test. =

SPECIFICATION -
SCOPE
1. This British Standard specifics tests for deternunmg those properties

of bmlding materials and structures relevant when considering the pro-
tection against fire of the buildings in which they ore to be used.

SECTION ONE: COMBUSTIBILITY TEST OF MATERIALS "
"GENERAL :

2. This test shall be applied to materials used in the construction or
finishing of a building or structure, in order to determine ‘whether. they
are combustible within the meaning of the definition.

TEST PROCEDURE
3. 2. Size of specimen, Materials for subjection to the combustnbnhty test
shall be made up into specimens each 2 in, X 1% in. X I3 in. (508 nun.
% 381 mm. X 38-1 mm.). Specimens of materials which are normally
less than 14 in. thick shall be made of sufficient layers to achigve a final

thickness as near as possible to but not exceeding 134 m (38-1 mm.).

In no instance shall this thickness he exceeded.
b. Number of specimens, Six specimens shal] be tested. )
¢ Comlitioning. Three of the test sPemmens shall be dried by heatmé
to a temperature of 100°C, (212°F.) for six hours, then alléwed to cool to
room temperature in a dry atmosphere. If these speclmens are not tested
immediately after conditioning, they shall be stored in a hezinetically-

* sealed dry container until the time of test. The rémaining three specimens

shall be kept for a period of one week in a desiccator ‘containing solid
ca.lcxv.nn chlonde, before testmg

6

Yo

&. Method of test. The test for combustibility shall be carried o't ih
the furnace detailed in Fig. 2. This furnace shall be heated by passing an
electric current from a suitably regulated source through the nickel ct rome
resistance wire surrounding the heating tube. The temperature of the
furnace shall -be determined by a thermocouple situated at the level of
the centre of the furnace and % in. (9-51nm.) from the internal wall of
the heatmg tube; The wires of this thermocouple shall not be thicker than

0-048 in. (18 S.W.G.) and bated for a length of 1 in. (25-4 msm.) from the

junction. Throughout the test, and except while inserting specimens, the
two-piece adjustable asbestos wood cover -shall ‘be- arranged so that
there is an aperture I sq. in. (6-45 sq. cm.) in area with its centre coincid-
_ing with the axis of the furnace Seating tube. A pilot gas flame shall be
located immediately above- this aperture on the axis of the heating tube;,
’ @ and shall be between % in. (J5-9 mm.) and 3 in. (22* 2 mm.) in-height.
- In carrying out the test, the furnace tcmpemture shall be raised td
"-. and stabihzed at 750°C. (1352°F.) before insertion of the specimen.
The specimen shall then be placed centrally in the tube, with itslong axis
vertical, hot longer than 30 seconds being taken for this operation. The
specimen shall be suppori.* by a stirrup of nickel chrome wire which
shall be hung through the aperture in the adjustable cover. If the specimen
is likely to disintegrate or melt during the test, it shall be supported in a
gauze or thin Sheét-metal -box respectively, having.a base of 134 in.
-(41-3'mm.) square and a height of Z in. (50-8 tnm.). The specimen shall be
heated in this way for a period of 15 minutes,

UEFINItION OF COMBUSTIBILITY .
4. For the purposes of this British Standard a materjal shall be considered
combustible if, during the test penod any one of the six specimens of the
sample:

a, flamesor - - | '

b. produces vapours which are 1gmted by the pilot ﬁame or

c. causes the temperature of the furnace to be raised 50 Cenngrade

degrees (90 Fahrenheit dcgrem) or more above 750°C. (1382°F.).

4

\,
: SECI‘ION TWO: SURFACE SPREAD OF FLAME TEST FOR
MATERJALS
GENERAL ’ '
s, ThlS test shall be applied to materials used as wall and cellmg linings,

so that they may be classified aecordmg to the tendency for flame to spread
- over theif sirfaces, i

TEST PROCEDURE :
6. a. Size ond manber of specimens. A 'test sample of.a matenal shall
compnse six reprasentative specimens, each 9 in. X 36 in. (228 -6 mar._x

7
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914-4 nun,), and of their normal thickness. Lammar materlals shall be
tested in their normal condition.

b. Preparatior; imd eonditioning of .\:pec:mens. Before lest the edges,
together with a strip 134 in, (351 mm.) wide.from the edges on ‘the un-
exposed face, shall be painted with sodium silicate . c0mpos1t10n, tbe
ingredients of which are specified inClause 8, after which the speclmens
shall be conditioned to a moisture content In equilibrium with air at
10-21°C. (50-70°F.) and 55-65 per cent relative humidity. .

¢. Method of test. The specimen'shall be securely fixed to a wooden
framework faced widh asbestos millboard, being secured in such a-way

that the face of the specimen may burn without obstruction from the -

supports. 1t shall be mounted with its long axis horizontal and shsll b
brought, in not longer than five seconds, from a position at room tem-
perature to a position where its test face is exposed to the radiated heat.
The intensity-of the heat radiated shall vary in snch-a way that the tem-
perature of gold disk thermocoupl&c, if placed in the same plane and along
the length of the specimen, would be raised to the foIIowxng values, within
+ 3 per cent:— _

Dijgtance from

hotter ezd (in.) 6 21

‘Temperatmic
°C) 500§ 435 25

The gold disk thermocouple shall consist of a 0-0084 in. (35 S.W.G.)
thick X 1 in. (254 mm.} diaimieter gold disk, to one face of which shall be
silver soldered, flush with the surface and centrally disposed, a chromel-
aluinel thermocouple made from 0-018 in. diamvter (26 §.W.G.) (046 mm.)
wire. The disk shall be well. blackened on the themtocouple side' with
platinum-black or lamp- -black and this side shall be exposed to the heal
radiation the intensity of which is to be measured.

Immediately the specimen is éxposed to the radiated neat a vertical
luminous gas flame shall be applied to its hotter end for one minute,
This flame shall be 7 in, (177-8 mm.) long and shall issue from'a % in.
(9-53 mm.) diameter orifice placed not more than 4 in. (6-35 mm.) in
front of the surface of the specimen and at 34 in. (6-35 mm,) above its
lower edge.

The room ir. which the test is made shall be substantially free m':m,

draughts.
A typical application ofithe test is shown in Fig. 3.
d. Observatians duri ing testing. As soon as the iguiting Game is in

contact with the specimen, observations: shall be made of the time of -

8

- where
Xy; Xn, Xa, Xg X5, Xg, QL€ the mdmdual sprwds of flame for the six .
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spread of the ﬁnmc front for measured. dlstances along a line drawn

. parallel to the long axis, 3 in. (76'2 mm.) from the bottom edge of the

specimen. Measurements shall be continue. until the flames have died out
or for 10 minutes, whichever is the Ionger ume.

e. Computation of reswlts, The following procedure shall ‘be adopted

_for determlnmg ‘the effective spread of fiame for a sample comprising

six specimens:—

A curve shall be drawn for each specimen, showmg the distance-of
spread of tbe fiame front with time, along the horizontal marked hne
From the fair curve shall be determined:

(D the distance of spread during the first 1% mmutes

(ii) the distance of spread during the first 10 minutes

(iii) the final distance of spread of flame.

] The qoalifying criterion for any class shall be calculated from the
following ‘expression, a~d shall be called the effective spread of flame*
of the material under test:— .

Effective spread of flame .
=104/~ F - D TG

specimers, and X is the mean of these individual spreads, i.e.

- x,+x:_'.+xg+x','+x5+x,
X = r

CLASSIFICATION OF SUKPACE SPREAD OF KLAME

7. Surfaces shall be classitied tunder one of the .following headmgs,
according to their observed behaviour under test, Where the faces of a
material dlﬂ‘er, both sides shall be tested and classified.

"Class 1. Sinfaces of tery low flame spread. Those faces on wl'uch not
more than 7-5 in. (19-0 cm.) effective spread of flame ocenrs.

Class 2. Sirfaces of low flame spread. Those faces on which the effec-
tive spread of flame neither exceeds 12 in. (30-5 cm.) during the first

" 134 minutes, nor exceeds a final value of 24 in. (60-7 cm.).

Class 3, Surfaces of medium flame spread. Those faces on which the

". effective spread of flame neither exceeds 12 in. (30-5 cm.) during the ﬁrst
'134.minutes, nor exceeds 33 in. (839 cm.) after 10 minutes.

Class 4. Surfuces of rapid flame spread. Those faces on which the
eifective spread of:flame either exceeds 12 in. (30-5 cm.) during the first
134 minutes, or exceeds 33 in. (839 cm.) after 10 minutes.

9.
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INGREDIENI'S OF. S0DIUM SI'LICATE COMPOSITION
8. Thessilicate composition shall conform to the following pr0pomons

Kaolin’ <. - 1501b, (68 kg.y
Sodiam silicate . 112 1b. (50-8 kg.) |
Water . 100 1h. (45 4kg)

The sodium silicate shall be ofi a neutral grade in the form of an
aqueous syrup in which the ratio of silica to soda ‘is .between"Na,O :
3-2 SiO, and Na,O : 3-4 SiO, and which has a specnﬁc gravrty bet\veen
1:41 and 1-43.

This fis me retardant composition is not suitable t‘or use as a permanent
paint for fire protection purposes.

SECTION THREE: FIRE-RESISTANCE TESTS OF STRUCTURES
GENERAL ) , .
9. The following test is designed to grade elements of building structure

according to their ability to resist lire while fulfilling their normal design -

functions, Examples of complete structures, the fire-resistance of whose
elements may be determined by this test, are:—

Yoad-bearing and non-load-beariug walls and partmons

Glazing

Doors and shutters

Columns

Beams

Floors

Roofs

This list is not exhaustive, therefore where an element falls into none of

these categories, it shall be tested by .analogy wnth the most _similar
category. .

- TESY I’ROCEDURE

10. a. Size of test element of structure. All test elements shall be full size
wherever possible. Where the. full dimensions exceell 10 ft, x 10 ft,
(3-05 m. x 305 m.) for walls, flooss, roofs, etc., or 10 §t. length (305 m.)
for columns, beams, etc., the testing authorily shall test a representative
portion of the full size eiement-having dimensions not less than 10 ft. X
10ft. (3-05m. X 3 05m.), or being 10 ft. (3-05m. }in length, as'applicable.

b, Consirnction aad couditioning of test elewient. 'The materials and
standard of workmanship of the test element shall be representatlve of

those applying in gosd practice, as defined by existing relevant codes and

10
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standards. The test element shall be condmoned to reproduce the state
in which the element is likely to be when in service in a building.

e: Restraint and loading. The restraint applied to the test element
shall be similar to that-epplied to the cle.nent in serviee,

A load-bearing test element shal' be subjected to a loading which
produces the same maximuni stress-as would be produced in the full-
size element when the latter is subjected to the maxinmm loading that it is
designed to support. The applied loading shall be kept constant during

-the heating period, and shall be 1e-appiied 48 hours after the end of the

heating period, unless failure has already occurred.

Non-load-bearing test elements shall not be loaded durm'g test,
. d. Melhod of test. The test element shall be heated in a furnace the
temperature of which shall be deemed to be the average of the readings

. of not less than 6 thermocouples disposed within the furitace so that they

may fairly represent its average temperature, The hot junction of each
thermocouple shall be placed 3 in. {762 mm.) from the nearest point of
the specimen, and shall not be allowed to touch the surface, should any
distortion ofi the latter occur duting the test.

- Free-standing columns shall be heated from all radial directions over
their whole height. Structures whose function is to separate spaces shall

" -be heated over the whole of one face only. Those which may be required

to resist fire in one direction oply shall be tested accordingly and the report
of the testing anthdrity shall be annotated to this effect. Thuse which may
be required to resist fire in elther direction shall normally be tested in the
direction which, in the opinion of the testing authority. is likely to give
the least resistance, and this performance shall be regarded as repre-

-sentative of the structure. For the purpose of special applications, a

separatmg structure normally required, to resist fire from either direction
may, by prior agreement between theé sponsor of the test and the testing
authority, be tested from the side likely, in the opinion of the testing

authority, to give the better performance, and the report of the testing

authority shall be annotated to this eifect. Structures such as walls con-

taining fiues, which are nérmally heated in servrce, shall be heated simi- -
. larly during test. *

. The temperature of the t‘urnace shall be controlled to t‘ollow as closely

-on thls Curve whlch deﬁne ltS character are:—

704°C. (1300°F.) - at 10 mimites
.843°C. (ISSO°F.) at.30 minutes
- - 9PC{ITOPF.)  at-lhour -
. 1010°C. (I185C°F.) at2hours: Y
1121°C, (2050°F,) -at’4 hours . }See Fig. 1 (a)
"1204°C, (2200°F.) . “at 6 hours: )} ‘

n .

-538°C. (1000°F. Y at 5 minufes . - .
}See Fig. 1{b)
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The accuracy of the furnace control shall be such that " 2400 ,— i : : o .
(@ The furnace temperature does not exceed §71°C. (]600“?) . . . T K rre- o
during tbe first 10 minutes of test. . : _
(i) The furnace temperature does not vary from that ‘shown by - © . 2200l q - ) . L1260
the standard curve by more than =+ 167 Centigrade degrees (= 300 SR R B |~ .
_Fahrenheit degrees) at any time after the first 10 minutes of test, oo Ce /

2000} = O == oo

(iii) The area under the test furnace temperature-time curve does
not differ from the area under the standard curve by more thzn the

appropriate percentage of the latter area shown in the foilowing
Table 1.

N

‘- 1800 - : - flejeir]

0% Tt ot A A
[
~

e

TABLE 1. MAXIMUM TLERANCE ON AREA  UNDER
STANDARD FURNACE TEMFERATURE-TIME CURVE

. tﬁdc 7/ h P 3 900

§

T oot e
Duration of test ;:_:bjec 0 o= [su ecmeet_}:_ .
Clause 11 o, {of Clanse 11 -

o ke | e boaly-

taco

e

g

Teneperarurk — DecREEs CENTIGRADE

1200

hr. percent | percent
5 15 15
351 10 15,
1-2 10 15
More thao 2 & —_

e e 1600

8
=]

Tempenatuss - Decazes FAWRERNEIT

|
5

e. Qbservations during test. In tests on_elements. wnth an unheated
surface, other than those on such items as doors, shutters and glazing,
against which combustible matérial would not be placed. in service, the -
surface temperature of the unexposed Tace shall be measured at not less - -
than five points, one approximately at the centre of the face, and one
approximately at the centre of each quarter section. -Any. points of i i
measurement additional fo these five shall be disposed as uniformly as. . .}}
posslble over the unexposed face of tha-eleinent, provided fhat.no- point
is closer than 12 in. {30-5 cm.) to the edge. The ‘average temperature of .
the unexposed surface shall be deemed to be the averige of the tem- ﬁu
peratures measured at these poiats, In addition, the témperature may: be
measured at the point that apprars to be- hottest at any time dunng the
test. This temperature shall not bo used in determlmng the average tem-
perature but may be used irt determining the maximum temperature.

‘These surface temperatures shaii be measured by ineans of: thermo-

i
¥
2
i

g.
(g
q ‘
i A

- 600

PR

400 o=

200

200

—-=1100

Lo 3 4 3 6. 7
‘ Time - Hours'

. Fig. 1 (a). Time-temperatre curve

couples, each attached to the face of a 1 in: (254 cm,) diameter copper -
disk which shal! be secured to the surfaze of the elemen at the required . = %
position. : C
. f- Duration of test. . The test clement shall nonnally be heated in the ‘
]
L 12
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. prescrlbed manner until fallure has. occurred under cli the relevant test

. requirements of Clause 11, except that by agreement between the sponsor
of the test and the teSting authonty the heating period may be concluded
at any time after failuré.has occurred under -at least one of the relevant
test fequirements. Alternatively, by prior agreement between the sponsor
of the test'and the testing authority, the heating period may be concluded
after any one of the pe:.ods stated in Clause 12, if failure has not aiready
occurred under the relevant test requxrements )

TEST RESULTS
11. The test result shall’ be stated 'in terms of the time, in hours and
minutes from the commenceraeni -f heatmg, for which the element of
structure complies with those of the following three requirements which
n are relevant to it. Where a test is termiuated by agreement, this shall be
. stated in the report.

0. Coflapte. Far all elements of stmcture it is required that the element
shall not collapse.

f. Passage of flante. For all eléments of structure whose function is to
separate spaces and hence to resist the passage of fire from one space to
another, it is required that cracks, fissures or other orifices through whxch

" flame can pass shall not develop.

¢. Insularion. For 21l elements of structure as in & above, it is reguired

that the average temperature of tire bnexposed surfzee shall not increase

. 'by more than 139 Cenngrade degrees (250 Fahrenheit degrees) above

. the initial temperature, and that the temperature of the unexposed face
shall ‘not increase at any point by more than 180 Centigrade degrees

- (325 Fahrenheit degrees), nor reach a value higher than 221°C. (430°F.),
whichever is the lesser value. This requirement may be waived for elements
sucil as doors, shutters and glazing, against which it is not intended that-
combusnble ‘material should bo placed in service, provided that the state-
‘ment of test result’in the report of the testing authority is qualified by
the statement that - thg insulation requirement was waived.

DEFINITIONS OF FlaL-RESISTANCE

7 12 'I'he fire-resistance of an element of stricture shall be the grading
period shown below which is most nearly equal to, but does not exceed, the
test period for which the clement fulfils all the relevant test - requirements.

Gratding periods
% hour
1 hour
2 hours
3 hours
" 4hours
" Shours: - B Tl
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This principle shall also be followed where a tést is termmated after
an agreed period of heating.

PAHI‘ICULAR APPLICATION

" 13. Where, for a partlcula: lication, a precepting’ authority - waives -

; either or both of the requirements of Clause 11 (8) and (e), if relévant,
or requires their fulfilment only for some pre-determined peériod, the ele-
ment may then be regarded for the ipunposes of the particular application
only, as providing a fire-resistance equal to that grading period most
nearly equal to, but not exceeding, the test period for which the remaining
test requirement or requirements are fulfilled. .

APPENDIX

APPARATUS FOR PRELIMINARY SURFACE SPREAD OF
FLAME TEST

This appendix describes apparatus for making a. preliminary surracc

spread of flame test which it is hoped Will prove to be useful for manu-

facturers or groups of manufacturers to iostall and operate. It also
describes how the apparatus should be calibrated and the ‘test conducted

to give the same classification of surfaces as does tbe full-scale standard

test. Details are given in Fxg 4.

It is emphaswed that it is not intended that this test should replace
the test specified in Section Two of this standard, since its development
is not yet sufficiently advanced to permit it to be considered as a standard

test, although it is sufficient to warrant its use as a prehmmarv test in the
development of a product.

1. General The preliminary surface spread of flame test can be applied
in all circumstances where the standard test could also be apphed

The prehmmary test enables surfaces to be classified within the four
classes defined in the standard test.

2. Test procedure. a. Size and, number gf specimens. The test sample of
a material should normally comprise six specimens each 3% in, X 12 in.
(9-53 cm. % 30-5 cm.) and of the pormal thickness. For surfaces of
materials which are likely to vary-in character, e.g. painted surfaces oa
which the thickness of appiication may be non~unlform, a total of =r to
twelve specimens may be tested.
b. Conditioning of specimens. Before test, the specimens should be
conditioned to a.moisture content in equilibrium with air at 10-21°C.
(50-70%E.) and 55-65 per cent relative humndlty

16
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:c. Description of 'apparams. The apparatus for ~the pr_eliminary

- .surface spread of Same test is one-third the linear size of: the apparatus
. shown jn Fig. 3. In the original apparatvs as designed by the Joint Fire
* Research Organization, a proprietary type of gas-fired surface combustion

heater, 1 ft. square, formed the radiant panel; and was mennted as shown
in Fig. 4 within a surround of refractory concrete cast froma 1 : 2 mix of
high alumina cement * and crushed firebrick. .

The specimen holder is constructed of asbestos wood 3{ in.
(6:35-mim.) or ¥ in. (12:7 nun.) thick, and is hinged centrally to a vertical
side of the refractory concrete frame, so that in the test position it is per-
pcndlculal' to the radiant panel. The face of the sPecunen under test, when
the spccnncn is placed jn the holder and i.=-holder is swung into test

* position, is flush with the inner surface of the refractory surround. The
=, width of the spectmen ‘exposed to-the furnace is 3 in. (7-6 em.), The
’ specimen is retained in position by a suitable backing board of asbestos

wood, which presses the specimen ﬁrmly against the inner face of the
holder. The backing board itself, which is not shown in the diagram, may
be clamped by wedges or by retaining screws.

The radiant panel is supphcd with gas from a 34 in. (127 mm. ) main,
controlled by a sensitive ¥ in. (12-7 mm) gas cock. A supply of air from
a blower driven by an electric motor is mixed with the gas in a mixing
chamber immediately behind the radiant panel, and the gas or mixture

is burnt at the porous fire-brick surface of the panel heating the latter to
the required temperature.

The electrically-driven blower used by the Joint Fire Reseaich -

Organization was driven by a motor of 360 watts, but it is recommended
that a half horsepower motor be iwed.

During the casting of the refractory surround, provision is made for
fixing a 4« in. (1-59 mm.) bore gns pipe along the lower-edge of the
surround and vertically up to the lower edge of the specimen, This pxpe
supplies gas for the }:ulot fiame.

The radiant panel is ignited and the gas supply is adjusted so that the
radiant intensity to which the surface of the specimen is subjectad in its
test position has the same value at comparable distances from the end of

. tha specimen nearest the panel as it has in the standard test. Thus the

temperature on the surface of the small-scale specimen, as measured by a
gold-disk thermocouple as dmcnbed in B.S. 476, would be:

Distance from
hotter epd (in.)

Temperature .
°C) 50014351 3851345

* B.S, 945, * High alumina cement.”
R ¥
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d, Callbration of apparatus. The temperature of the radiation pari!
corresponding to the setting of the furnace can be measured in one of

two ways, so that the furnace may be reset when required’ without the
necessity for calibratiori with the gold disk thermocouples.

In the first method, a total radiation pyrometer is used and should - A

be placed at such a distance from the panel, dependent upon the con-

stants of the instrument, that the | ft. (30-5 cm.) square radiant panel

fills the cone of vision of the receiving tube but does miot include any of
the surround. .

In the second methnd, the p_yrometcr is replaced by a 26 SW.G.
chromel-constantim thefmocouple, silver soldered to a 28'S.W.G. -x-I in.
(2'54 cn.) diameter ‘copper disk to the faces of which asbestos paper,
0-01 in. thick, is secured with sodium silicate of the'séme composition as

stated in Clause 8. The copper disk should be supported between two

steel rods by stretching the thermocouple wires between them, the.rods’

being fixed rigidly to a Suitable support. The refractory surround can be
used for this purpose. The disk is then brought into position-facing the
plane of the radiant panel and 5 in. (127 cm.) from it at a point 3 in,
(76 cm.) above its lower edge and on its-vertical centre line. The gas
supply to the furnace having been ad_;usted to give the required radiant
intensities along the face of the specimen, the disk is-allowed to achieve
its equilibrium temperature and its e.m.f. is then recordéd. A dead-beat
insirument is desirable for this msasuremen! as there may be’ rapid

fluctuations in the temperature of the disk about its mean value, due to

turbulent draughts from the hot face of the panel, The method of con-
struction of the asbestos-faced copper disk thermocouple is showri in Fig. 5.

The setting of the radiant panel nsed by the Joint. Fire Research
Organization-was such that its temperature was about 875°C. (1607°F.).
An e.mf, of about 30 millivolts was obtained from the asbestos-faced

copper disk thermocouple after it had attained its ethbnum tem-
perature within 10 minutes.

e, Method. of test. With the furnace adjusted as described - in- (zf)

"above, the test specimen in its holder is ‘swung from its posmon at room

temperature into a position with its long axis horizontal and its face
vertical and perpendicular to the surface of the radiant panel. Imme-
diately on exposure of the specimen to the heat radiation, a vertical
luminous gas flame is applied to the hotter end for one mimite. This
flame is 2 in. (5 cm.) long and issues from the 344 in. (1 *59 mm,) orifice

shown in Fig, 4. The room in which the test is made must be substantlally

free from draughts,

[ Observations during testing. As soon as the igniting flame is in con-

tact with the specimen, obsetvations should be made .of the time of
spread of the flame front for measured distances aiomy the long:tudmal

centre-line of the specimen, either until the flames dis* out .or, for 10

minutes whlchever is the longer.
i8
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3. Computation of results. The following procedure should bo adopted
for determining the mean distance of spread of flame. A. curve should be
drawn for each specimen showing the distance of spread of Hame with

-time along the longltudmal Centre-line of the specimen. From the curves

of the individual specimeos, a mean curve should be constructed for the
whole sample. If flaming ceases on a specimen or specimens after a certain

time, wh:le the remaining specunens continue to.flame, the final distance
of spread on this specimen or specimens should be usad in detennining
the mean spread of the whole sample at subsequent. tiniss, i.e. in effect
the curve of the spscnmen should be contmued as a line parallel to the

" time ordmate. .

4, Ciass:ﬁnatlen. Surfaces should be preliminarily classified in accordance

" with the test results and with the following class definitions, which corre-
G, spond to those of the standard test:~—

Class 1. Stafaces of very low ﬁ'ume gpread. Those surfaces on which
not more than 3 in. {7-6 cm.) effective spread of flame occurs.

Class 2. Surfaces of I flame spread. Those surfaces on which the
effective spread of flame neither exceeds 4 in. (10-1 em.) dufing the
first minute nor exceeds a final value of 6 in. ((7-1 cm.).

- Class 3. Surfates of medium flame spread. Those surfaces on which
the effective spread of flame nenher exceeds 4 in. (10-1 cm.) during'the
first minute nor exceeds 825 ih. {22 cm.) during the first 334 minutes.

Class 4, Surfaces of rapid flame spread. Those-surfaces on whieh
the effective spread of flame exceeds 4 in. (10:1 cm.) during the first
minute or exceeds 8% in. (22 cm.) during the first 314 minutes.

CTAR00000009_0011



ZL00 8000000049VLD

¥
[
RS
. ) . ha)
Adjustable asbestog Hole tor - L . E/at n.—’la[n.pllotgas flame. &
sheet cover for lybe thermocouple Yain Asbastos wood 4inAsbestes wood Hain, — Refractory cement. =
‘ Bovi bt e, AP — ST L~ Yin. Asbestos wood. by
8 S e N k) A
melal'.:ti?:qa.' T i -i'r'i‘ tron clip
D NP 7 | w2 23R
Heating £ 3 ‘Ir‘,’ "{E,\‘: tron band.
chamber 17— 2 - Hehrome 8, - [F——Heat res/stinginsulation,
e e WiTe 3 A e
] -T2 ~".1- |1 Packing ofasbestos
A D % . P ,
Birn, B Ry Sin ~; 7~ 'H ormagnesie ashestos,
-t P_: . | .
- 'I4in.ASﬁ£Z!:2 S~ B L’Pa?f"" pr :"}__ Yain. Asbestoswood.
o - K] = = . » .
_ S 3 ndii:a.-‘;..;: rFo—THFireclay or siilcs tube.
Heating Y K ST Ul angle iron.

e e o e |

Metrical equivalents

in. . |in.  mm, Ohservation
N mm chamber]l™
% 3175134 3800

if 6-350]21¢ 63500  |Screwonor
8% 98253 B200 - sliding-fit

A

CAP .,
s iee me
5% e . 9. Vain. Hol
: y ~Yain. Holes
% 22:225(8 203200 - |driltedtn cap.
g » .. .pe—Sindias
Sketch ef apyara[us ) Section “ Bin.sq.

Fig. 2. Apparatus for coml ustibility test o i

et T ———— IS S U P .,_‘,..,.,,....,...w:

)

Distauce along specimen in inches,
W W I‘J [N
o o ~N b

(5]
E
ig
w — o N oo gg
L] 1 | L) P 3 1 1 i 3 l- g‘nma
pe i
w? P ¥
< 2 2a
B = e 5
» o & | 4%
RS o = 8=
= g1 a ar
S o] as
o o, 3 £ | &g
2 &, n
‘n@ o :L A&
%QB g I’g
|73
[ W o g'.:n
- _\'______,,4&_,.....__{\,.,’__. (s ég
= w I
.. @ b= u &
BEg .4 = : " A
g9 5¢ uw o a .
:;E_.?- ey —c ""5“;8
EgZaw o w 5 g
5282 N : EE%
397 0 * 22 3
BRE SNy s w 'Sg
o & &= =3 - 7
- w2 . =~
® = wogl 2 gz
a.'”:E. = P :
L g
=
-
o

AITO INOIENS p ] O uOn

€661 9Lv 'S8

CTARO00000009/12



€100 600000004V1D

2 5 L " NPT

R e 22 T 1 T Tt e gt ke

L ﬁw« amyg yo _-ao.aw avegmé
.auﬁamﬂn Jox maﬂ.ﬂaw Jo Eqn.awnuhd v 2

t EIp"at W1eis ) 30F 5Eh 1opgy .

Py

Ry

T

PUADAINS 3135u00 KioyoRnay
PEERITE JRaoRe .

-

e

g

0 e B

A Y
h)
s

l..tll.!ll.r\]lllullall.lll.lllllu

@

-
i
)

e

]

'

)

H

1

1

!

i

:
00T-88 %y - TIT
QO0L-ZT B .I.:_L . '
ggst - | *4 N 3 .

F—— Joqueyd ﬂcww__z.

uoITeADIY.

JBMO1G i £

.j

: soueduopeipes | - | A7
C saenbs-vig Y14 |

- e

upwinedgy

et A
: — IR

" ogs6l ot e

el v ¢ e prn e e o2 ey e e <

e A

CTARO00000009/13



¥1/600000004V1D

. B.8S.476: 1953

/Thqrmoc ouple Wire <

Wire silver
soidered to lin. dia.x 2B SW.G.;

.coppar disk. = . Metric oquivalents

i 25:400

0-0148

in, mm.-:.
‘peo1 02540, -

BSWG. |Loarss

" Wire, silver 0-0tin. thick 2
soldered to  Asbestos paper
disk. :

Thermocouple wire 7

Fig. 5. Arraugement of ‘ coppex-disk * tkevmocouplc
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"The following are avallable on apphcatlon'

- YEARBOOK

Inchiding" sabject index and. numencal list ot

British Standards . .- 12s. 6d.
.SECTIONAL LISTS, Gratis

- Aircraft matenals and components

Automobilé enginééring

Building materials and componenls
Chemical engineering

Chemicals, fats, oils, “scientific apparatus etc,
Cinematography and photography

Cgial, coke and colliery. reqquisites

Codes of Practice for bmldmgs

Consumer goods -

Drawing practice .

... - Electrical engineering
. .Farmiog, dairying and allied intercsts

Gas and solid fuel

Glassware mcludmg sclentlflc apparatus
Hospital equipment

Hiumination and lighting ﬁttmgs

Tron and steel .

. - Mechanical engineering
' * Nomenclature, symbols and abbreviations

on-ferrons metals

- Packaging and containers
Paints, va.mshm, paint matenals and colours."

for paints’

Personal safety eqmpment
Petroleum mdustry

Plastics )
Printing, paper and stationery
Road engmcenng

Rubber .

Shipbuilding

- Textiles and clothing

Universal decimal classﬂicauon
Weldmg

App!’icatrom should be addressed 10—
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AMD GBS
Amendment Slip No. 2, pubk: shed 18 I‘ebruary, 1971
to B.S. 476 : Part 1 :.1953

Fire tests on building 1naterials and structures

NOTE. B.S. 475, ‘Fire t=sis on bnilding materials and structures’, Part 7, ‘Surfuce spread of
flame tests for materials’, now.published, supersedes some of the material in thu. standad,
Thls Amendment deletes that material

Deletion

- Foreword (as amended by Amcadment No.1)
Surface spread of flane. Delete this paragraph.
. Alterations 10 the standard. Delete the fourth and seventh paragraphs
" Section two. Surface spread of flame test ibr materials
Delete the section heading.
Clauses 5, 6, 7 and 8. Delete these clauses.
' Appendlx, Apparatus for preliminary su-face spread of flame test
Delete this Appendix.
ng. 3, 4 and 5. Delete these figures,

“AMD 409
Amendment Slip No. 1, published 2 January, 1970
‘ 1953 °
Flre tests on bulldmg materlals aud structures

to B.S. 476 : Part | :

Amendmcm deletes that material,

‘Deletion

Foreword
Combmnbihty Delete this clause.

- Section One. Comhustibifity test of materials
" 'Clauses 3,3 and 4, Delete these clauses.
Fig: 2, Apparatus for combustibiiity test. Delete this figure.

. ‘NOTE. B.S. 476, ‘Fire tests on bulldmg materials and structures”, ‘Part 4, ‘Non—oombusttbmty
test for matennls now published, supc:scdes some nf the material in this standard. This

. Alterations to the standard. Delete the third paragraph of this clause, from ‘In
- the combustibility test,” to ‘the pilot flame.’.
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