INTERNATIONAL 1ISO
STANDARD 5657

Second edition
1997-12-15

Reaction to fire tests — Ignitability of
building products using a radiant heat
source

Essais de réaction au feu — Allamabilité des produits de béatiment avec une
source de chaleur rayonnante

7\@/7 Reference number

ISO 5657:1997(E)


https://standardsiso.com/api/?name=fe1c1b7331e35cd63716b4b739329f30

1SO 5657:1997(E)

Contents Page
1 SO ettt 1
2 Normafive referenCesS ........vvieiiiiciiieeeee e 1
3 DEfiNItIONS ..ceeeeei e 1
4 Principles of the teSt ... 2
5 Suitability of a product for testing.........cccccceveeiiiiciiiieee e, 3
6 Specimen construction and preparation ............cccocceeeeiiiieeennne 3
7 TeSt APPArAtUS......cco i 5
8 TeSt @MVIFONMENT.......uiiiiiiei e e 10
9 Setting-up procedure and requIremMents............occccvveeeeeeereeenee 11
10 Calibralion.....c.oeeeiieeeeee e o 11
11 TeStPHOCEUUIE .ot e e eeeee e e e Yoee 12
Annexes
A Commentary on the text and guidance notes for operators ...... 32
B Application and limitations of test ............5% oo, 36
C Higher|heat flux capabilities.......... .88 38
D Interlalporatory trial on variability(injtime to sustained

SUface igNition.........ccceevveee e i 39
E Bibliography ......coooiie e N T 41
© 1SO 1997

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

International Organization for Standardization

Case postale 56 « CH-1211 Geneve 20 * Switzerland
Internet  central@iso.ch

X.400 c=ch; a=400net; p=iso; o=isocs; s=central

Printed in Switzerland


https://standardsiso.com/api/?name=fe1c1b7331e35cd63716b4b739329f30

©1S0O

Foreword

ISO (the International Organization for Standardization) s
federation of national standards bodies (ISO member bodies
preparing International Standards is normally carried~out
technical committees. Each member body interested in a sub
a technical committee has been established has _the right to bg
on that committee. International organizations,> governmen
governmental, in liaison with ISO, alsotake part in th
collaborates closely with the International~Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical co
circulated to the member bodies for voting. Publication as ar
Standard requires approval 0y at least 75 % of the member b
a vote.

International Standard\ISO 5657 was prepared by Technic
ISO/ITC 92, Fire safety, Subcommitte SC 1, Reaction to fire.

This second edition cancels and replaces the first edition (IS
which has been technically revised.

Annexes A to E of this International Standard are for informati
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Introduction

Fire is a com
number of in
depends updg
materials and
of "reaction tq

A test such 3
simple repre
typified by a
alone providg
this type may
existence of
considered tq
wrong to atta

The term "ign

blex phenomenon: its behaviour and its effects depend upon a
terrelated factors. The behaviour of materials and products
n the characteristics of the fire, the method of use of the
the environment in which they are exposed. The philosophy
fire" tests is explained in ISO/TR 3814.

s is specified in this International Standard deals only with a
entation of a particular aspect of the potential fire situation
adiant heat source in the presence of a pilot flame; it cannot
any direct guidance on behaviour or safety in fire. A test of
however, be used for comparative purposes or to ensure the
a certain quality of performance (in this case ignitability)
have a bearing on fire performance generally. It would:be
Ch any other meaning to performance in this test.

itability” is defined in ISO/IEC Guide 52 as the measure of the

ease with which a specimen can be ignited due to the influence of an

external heat|
properties to
in any asse
characteristic
fire in a buildi

This test doe

source, under specific test conditions. It is one‘ef the first fire
be manifest and should almost always betaken into account
Esment of fire hazard. It may not, however, be the main
of the material which affects the subseguent development of

ng.

5 not rely upon the use of asbestos-based materials.
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React
using

lon to fire tests — Ignitability of building products
a radiant heat source

SAFETY \
concerned
exposure d

1 Scope¢

This Inter|
surfaces
thickness

Annex A
the test is

2 N

The follov
this Interr
subject tg

VARNING - So that suitable precautions may be taken to safeguard health, the “attentio
in fire tests is drawn to the possibility that toxic or harmful gases may bé-evolved d
f test specimens. The advice on safety given in annex A clause A.7 should als@be noted.

hational Standard specifies a method for examining.the ignition characteristics of
Df specimens of essentially flat materials, comp@sites or assemblies not exceedi
when placed horizontally and subjected to specified levels of thermal irradiance.

jives a commentary on the text and guidance notes for operators. Advice on the |
given in annex B.

prmative references

ational Standard. At.the-time of publication, the editions indicated were valid. All sf
revision, and parties’to agreements based on this International Standard are en

n of all
Liring

he exposed
g 70mm in

mitations of

y/ing standards contain provisions which, through reference in this text, constitute provisions of

andards are
couraged to
ated below.

investigate the possibility~of applying the most recent editions of the standards indic
Members|of IEC and ISO’maintain registers of currently valid International Standards.

ISO 291:1997, Plastics — Standard atmospheres for conditioning and testing.

ISO/IEC Guide 52:1990, Glossary of fire terms and definitions.

ISO/TR 14697:1997, Reaction to fire tests — Guidance on the choice of substrates for building
products.

3 Definitions

NOTE — See also A.1.

For the purposes of this International Standard, the definitions given in ISO/IEC Guide 52, together with
the following, apply.


https://standardsiso.com/api/?name=fe1c1b7331e35cd63716b4b739329f30

ISO 5657:1997(E)

3.1

assembly : Fabrication of materials and/or composites.

NOTE — This may include an air gap.
EXAMPLE — Sandwich panels.

3.2

discrete entities.

EXAMPLE — Coated or laminated materials.

essentially flat surface:

©1SO

composite : Combination of materials which are generally recognised in building construction as

Surface whose irregularity from a plane does not exceed = 1mm.

3.3
3.4 expd
35

elem
3.6 mate
EXAMPLES -
3.7 plun
3.8 prod
3.9 spec

or tre
NOTE — Thi
3.10

pres
3.11 trans

pres
4 Prin
NOTE — Seq
Specimens

sustg@ined surface ignition

sed surface : That surface of the product subjected to the heating conditions gbthe

irradjance (at a point of a surface): Quotient of the radiant flux incident-on-an in

ent of surface containing the point, by the area of that element.

rial : Single substance or uniformly dispersed mixture.

— Metal, stone, timber, concrete, mineral fibre, polymers.

e ignition : Inception of any flame in the plume above{he’specimen, sustained or
Lict : Material, composite or assembly about which information is required.

imen : Representative piece of the product which is to be tested together with any.
patment.

5 may include an air gap.

. Inception of a flame on the surface of the specimen wh
ent at the next application of.the pilot flame (greater than 4s duration).

itory surface ignition:
ent at the next application of the pilot flame (less than 4s duration).
Ciples of theétest

also Az2.

of-the product are mounted horizontally and exposed to thermal radiation on th

b test.

finitesimal

ransitory.

substrate

ich is still

Inception of any flame on the surface of the specimen which is not

eir upper

surface at s

elected levels of constant Irradiance witnin the range 1U 1o /UKW/me<.

A pilot flame is applied at regular intervals to a position 10mm above the centre of each specimen to
ignite any volatile gases given off. The time at which sustained surface ignition occurs is reported.

NOTE 1

irradiances in annex C.

NOTE 2 Other types of ignition which occur are reported in 11.5.

Information is given on the use of the apparatus to determine the ignitability of materials under higher

NOTE 3 Convection transfer may also make a very small contribution (not more than a few per cent) to the heating
at the centre of a specimen and to the reading of the radiometer during the calibration procedure. However, the term
irradiance is used throughout this International Standard as best indicating the essentially radiative mode of heat

transfer.
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5 Suitability of a product for testing

NOTE — See also A.3.

51 Surface characteristics

5.1.1 A product having one of the following properties is suitable for testing:

a) an essentially flat exposed surface; or

b) a surface irregularity which is evenly distributed over the exposed surface provided that

— at leas
from a pla

— for sur
total area
150mmd
512 W
product §
requireme
form and
5.2 AS
A product

materials
in use, fo

6 Sy
NOTE — {
6.1 Sy

6.1.1 Fi
exposed §

6.1.2 Th

t 50% of the surface of a representative 150mm diameter area lies within a;def
ne taken across the highest points on the exposed surface, and/or

of such cracks, fissures or holes at the surface does not exceed'-30% of a re
ameter area of the exposed surface.

nen an exposed surface does not meet the requirements‘ef either 5.1.1a) or
hall, if practicable, be tested in a modified form complying as nearly as possi
nts given in 5.1.1. The test report shall state that the“product has been tested il
clearly describe the modification (see clause 13).

ymmetrical products

submitted for this test could have faces\which differ or could contain laminationg

arranged in a different order in relatiomyto the two faces. If either of the faces can
example, within a room, cavity or void, then both faces shall be tested.

ecimen construction and preparation

ee also A.4.

ecimens

surface,

e_specimens shall be representative of the product, square, with sides measuring !

th of 10mm

aces containing cracks, fissures or holes not exceeding 8mm in width-ner 10mm in depth, the

presentative

5.1.1b), the
pble with the
h a modified

of different
be exposed

e specimens shall be tested at each level of irradiance selected and for each diffefent

1652 mm.

6.1.3 Materials and composites of thickness 70mm or less shall be tested using their full thickness.

6.1.4 For materials and composites of thickness greater than 70mm, the requisite specimens shall be
obtained by cutting away the unexposed face to reduce the thickness to YOfg mm.

6.1.5 When cutting specimens from products with irregular surfaces, the highest point on the surface
shall be arranged to occur at the centre of the specimen.

6.1.6 Assemblies shall be tested as specified in 6.1.3 or 6.1.4 as appropriate. However, where thin
materials or composites are used in the fabrication of an assembly, the presence of air or an air gap
and/or the nature of any underlying construction may significantly affect the ignition characteristics of the
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exposed surface. The influence of the underlying layers should be understood and care taken to ensure
that the test result obtained on any assembly is relevant to its use in practice (see A.4.1).

When the product is a material or composite which would normally be attached to a well-defined
substrate, then it shall be tested in conjunction with that substrate using the recommended fixing
technique, e.g. bonded with the appropriate adhesive or mechanically fixed.

Alternatively, where the end-use substrate is non-combustible or of limited combustibility, then the
material or composite may be tested using a reference substrate of a density less than the end-use

substrate.

See ISO/TR14697 for advice on substrates.

6.2 Baseboards

6.2.1 One|baseboard will be required for each test specimen. However, sincé-it’will somgtimes be
possible to fe-use the baseboard after test, the total number required will depend on the freguency of
testing and the type of product being tested.

6.2.2 The paseboards shall be square with sides measuring 165fg mm and shall be made of|non-
combustiblel insulation board of oven dry density (825 + 125) kg/m3and nominal thickness 6mmn. The
thermal inerfia of these boards shall be nominally 9,0 X 10" Ws/m’K>.

6.3 Condlitioning of specimens

NOTE — Seg¢ also A.4.3.

Before test,

(23 + 2)°C gnd a relative humidity of (50 + 5)%-with free access of air to both sides.

6.4 Prep
6.4.1 A cd
combination
circle 140m
centrally po
combination

6.4.2 Whe
practicable,
between thg

the specimens and baseboards shall be conditioned to constant mass?) at a temp

aration

nditioned specimen shallybe placed on a baseboard treated according to 6.3
shall be wrapped in_ong piece of aluminium foil of nominal thickness 0,02mm fro
m diameter has pbeen previously cut (see figure 1). The circular cut-out zong
Sitioned over the-upper surface of the specimen. After preparation, the specimen-A
shall be returnedto the conditioning atmosphere until required for test.

e a product will normally be backed by air (see 6.1.6), then the specimen sh
be bhacked by an air gap in the test. The air gap shall be formed by including
b specimen and the baseboard. The spacer shall consist of a piece of non-cg

insulation b

erature of

and the
m which a
shall be
aseboard

hll, where
a spacer
mbustible

pard of the same size and density as the baseboard, from the centre of which

a circular

areal40" mm in diameter has been removed. The thickness of the spacer shall correspond to the size

of the air gap, if this is known, except that the total thickness of the spacer plus specimen shall not
exceed 70mm. If the size of the air gap is not known or the total thickness of the air gap plus specimen
exceeds 70mm, then the specimen shall be tested with a spacer which will give a total thickness for the

specimen and spacer of 70" mm.

The spacer and baseboard shall be placed for at least 24h in an atmosphere at a temperature of (23
2)°C and a relative humidity of (50 % 5)%, with free access of air to both sides of each. The spacer shall

1 Constant mass is considered to be reached when two successive weighing operations, carried out at an interval
of 24h, do not differ by more than 0,1% of the mass of the test piece or 0,19, whichever is the greater.
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then be interposed between the baseboard and the specimen and the combination shall be wrapped in
aluminium foil as described in 6.4.1. A clean spacer shall be used for each specimen tested. After
preparation the combination shall be returned to the conditioning atmosphere until required for test.

6.4.3 Baseboards and/or spacers used to back the specimens may be re-used if they are not
contaminated. Immediately before re-use, however, they should have been in the conditioning
atmosphere specified in 6.3 and 6.4.2 for at least 24h. If there is any doubt about the condition of a
baseboard or spacer, it may be placed in a ventilated oven at a temperature of approximately 250°C for
a period of 2h in an attempt to remove any volatile residue. If there is still any doubt about the condition,
it shall be discarded.

6.5 Reflective coatings
t or tarnish.
t should be
water-based
ate of 5g/m2
the normal

In real firgs, metallic coatings which tend to reflect heat may become coated with black soc
When ass$essing the ignitability of materials with a reflective metallic coatings, the produc
assessed| both in its virgin state and also with an applied thin coating of /matt black

emulsion.| Apply a coating of carbon black dispersed in organic solvent to give -a coverage r
of the carpon black. The coated specimen should then be prepared and tested according tc
testing prpcedures in 6.4 and clause 11 respectively.
6.6 Dimensionally unstable materials
This test
exposed

irradianceg
temperaty
lead to a
annex D.

method may prove unsuitable for materials that ¢hange their dimensions substantially when
o radiant heat, for example, materials that intumesce or shrink away from the rpdiator. The
on the surface of such materials may differ"significantly from the irradiance| set by the
re controller, either greater or less depending upon the behaviour of the material, |which could
worse precision in the repeatability and reproducibility of the method than that|indicated in

7 Test apparatus

All dimen
specified.

The test
horizonta
of the spé
above ar
mechanis|
of the su

sions given in the following description of test apparatus are nominal unless tol

ppparatus shallcconsist essentially of a support framework which clamps the te
ly between a.pressing plate and a masking plate such that a defined area of the u
ecimen is exposed to radiation. This radiation shall be provided by a radiator con
d supported from the specimen support framework. An automated pilot flame
M shall.be used to bring a test flame through the radiator cone to a position abov
face, of the specimen. A specimen insertion and location tray shall be used to

erances are

5t specimen
pper surface
e positioned

application
e the centre
position the

specime

ar‘r‘urafply on the prpqqing plafp of the qpp(‘impn support framewaork and a scr

pening plate

shall be used to shield the surface of the specimen during its insertion into the apparatus.

A general arrangement of a suitable apparatus is shown in figure 2, with detailed drawings in figures 3
to 6.
7.1 Specimen support framework, masking plate and pressing plate

7.1.1 The specimen support framework and the other parts of the system to hold the specimen in
position shall be constructed from stainless steel. It shall consist of a rectangular base-frame made from

25mm x 25mm square tube of 1.5mm wall thickness and shall have overall dimensions of 275mm x
230mm. A horizontal masking plate, 220mm square and 4mm thick, shall be mounted centrally and
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260mm above the top of the base-frame on four 16mm diameter legs positioned at the corners of the
masking plate. A 150mm diameter circular opening shall be cut centrally in the masking plate, the edges
of the hole being chamfered on the top surface of the plate at an angle of 45° and to a horizontal width
of 4mm.

7.1.2 Two vertical guide rods not less than 355mm long of 20mm diameter steel shall be mounted on
the base-frame, one at the mid-length of each of the short sides of the frame. A horizontal adjustable bar
25mm x 25mm which can slide on the rods and be locked in position by bolts capable of being tightened
by hand shall be mounted below the masking plate and between the vertical guide rods. A vertical
central hole and sleeve in the adjustable bar shall be used to located a sliding vertical rod of 12mm
diameter and 148mm long, surmounted by a 180mm square pressing plate 4mm thick. The pressing

plate shall
which shall
sliding vertid

It shall cont

The counte
maintaining

plate. A counterweight of about 3kg has been found to be suitable. An adjustable stop shall bg

to limit upw.
during its e
plate may b

7.1.3 Figu

7.2 Radi
7.2.1 The
stainless stqg
truncated cd
diameter of
1mm thick S
sandwiched
steel pins. A

to prevent additional sagging of the lower coil below the base of the shade. (See figure 4b.)

pbe pushed against the underside of the masking plate by the counterweighted
be mounted below the adjustable horizontal bar and shall press against the-bott
al rod. This can be achieved by an arm about 320mm long.

rweight shall be capable of compensating for different masses of specimen
a force of approximately 20 N between the upper surface of‘the specimen and thg

ard movement of the pressing plate, due to collapse, softening or melting of the
posure, to 5mm. Alternatively spacing blocks between the pressing plate and thg
e used.

e 3 shows details of the specimen support framework.
ator cone

radiator cone shall consist of a-heating element, of nominal rating 3kW, containe
el tube, approximately 3,500mnv’in length and 8,5mm in diameter, coiled into the s
ne and fitted into a shade.The shade shall have an overall height of (75 £ 1)mm, &
(66 £ 1)mm and an intetnal base diameter of (200 £ 3)mm. It shall consist of twg
tainless steel with a 10mm thickness of ceramic fibre insulation of nominal density
between them. The-heating element shall be fastened to the inside face of the
t least four clampsshall be used, positioned equidistantly around the perimeter of

The upper
more than

7.2.2 The

urn of the)heating element shall not obstruct the area of the top aperture of the
% when projected vertically.

pivot arm
pm of the

Ain at one end a roller which shall bear against a boss on the bottomcof the sliding vertical
rod and at the other end an adjustable counterweight.

s and of
e masking
 provided
specimen
2 masking

d within a
hape of a
\n internal
layers of
100kg/m?3
shade by
the shade

shade by

m2 at the

centre of the aperture in the masking plate and in a reference plane coinciding with the underside of the
masking plate, when measured as described in 10.2. The distribution of irradiance provided by the cone
at the reference plane shall be such that the variation of irradiance within a circle of 50mm diameter,
drawn from the centre of the masking plate aperture, shall be not more than £3% of that at the centre;
the variation of irradiance within a circle of 200mm diameter shall be not more than 5% of that at the
centre.

The distribution of irradiance shall be determined from readings at the centres of selected 10mm
squares forming the grids shown in figure 4d). The tolerances given shall apply to the readings within
the grid comprising all the squares shown in figure 4d).
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For these measurements, the opening in the masking plate shall be completely filled; it is therefore
advisable to employ a number of calibration boards of special horizontal shapes and sizes.

7.2.3 The radiator cone shall be located and secured from the vertical guide rods of the specimen
support framework by clamps which position the lower rim of the radiator cone shade (22 £ 1)mm above
the upper surface of the masking plate.

7.2.4 Details of the radiator cone are shown in figure 4b).

7.2.5 The temperature of the radiator cone shall be controlled by reference to the reading of a
thermocouple (primary thermocouple) (7.6) in close and stable thermal contact with the heater element
tube. A gecond thermocouple (secondary thermocouple) shall be attached similarly, /mpunted in a
diametrically opposite position. The thermocouples shall have a speed of response notsslower than that
of a thermocouple with insulated hot junction in a stainless steel sheath 1mm.in “diageter. Each
thermocopple shall be attached to a coil of the heater element tube which places, them bg¢tween one-
third and half way down from the top of the radiator cone. At least 8mm of the end of the thermocouple
shall lie il a region of approximately uniform temperature.

A description of methods of attaching thermocouples which have been: found satisfactory in practice is
given in A.5.1.

7.3 Pi

ot flame application mechanism
NOTE — $ee also A.5.2.

7.3.1 The apparatus shall be provided with a mechanism which is capable of bringing & pilot flame
from a refignition position outside the radiator cone-to the test position within the cone. The| mechanism
shall be ¢apable to taking the pilot flame through the radiator cone and through the aperture in the
masking plate to a maximum distance of 60mm below the underside of the masking plate.

7.3.2 The pilot flame shall issue from a‘nozzle made of stainless steel as specified in figurg 5, attached
near the ¢nd of the pilot flame tube.

7.3.3 The normal position of thepilot flame shall be above the radiator cone and clear of the plume of
smoke or[decomposition products which may rise through the top of the cone. When in this|position the
pilot flame nozzle shall be adjacent to a secondary ignition source? having a heat output| not greater
than 50Wwhich shall be tapable of re-igniting the pilot flame should it be extinguished.

7.3.4 THe normal position of the pilot flame shall be such that the flame issues horizontally over the
centre po|nt of the*aperture in the masking plate and perpendicular to the plane of movement of the pilot
arm, with| thé. centre of the orifice in the nozzle positioned (10 £ 1)mm above the undefside of the
masking plate.

7.3.5 The application mechanism shall automatically bring the pilot flame to the "normal test position”
once every 4" s. The pilot flame shall not take longer than 0,5s to travel from the opening at the top of
+0,1

the radiator shade to the test position where it shall remain for 1o~ s. The time taken for the pilot flame to
travel back over the same distance shall not exceed 0,5s.

7.3.6 The mechanism shall be provided with an adjustable stop which will restrict the lowest point of
travel of the pilot flame to any position within the range from 20mm above the test position to 60mm
below.

2 The secondary ignition source can be a gas flame, hot wire or spark ignited. A propane flame 15mm long, from a
nozzle with an internal diameter of 1mm to 2mm, has a heat output of approximately 50W.
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7.3.7 A suitable pilot flame application mechanism is shown in figures 6a), 6b) and 6c).

NOTE — The pilot flame application mechanism should be constructed to a close tolerance since minor changes in
the dimensions can lead to changes to the timing as specified in 7.3.5. Small changes can, however, be
accommodated by slight changes in the diameter of the slave roller.

7.4 Specimen insertion and location tray

7.4.1 The specimen insertion and location tray shall be used to facilitate rapid insertion of the
specimen on to the pressing plate and to locate accurately the exposed area of the specimen in relation
to the aperture in the masking plate.

7.4.2 1t shpll consist essentially of a flat metal plate having lugs on its upper surface to-pogition and

hold the sp¢g
stop shall al
tray should

7.4.3 Asu

7.5 Speq

75.1 The
of insertion

7.5.2 The
overall dime
insertion ag

753 Asu

7.6 Tem

bcimen. Guides shall be fixed to the lower surface to locate the tray in the appard
S0 be provided to bear against the pressing plate, thus limiting the distance of inse
pe provided with a handle to facilitate use.

table device is shown in figure 7.

imen screening plate

screening plate shall be designed to slide over the top of the masking plate during
pf the specimen, thus shielding the specimen from¢adiation until commencement g

plate shall be made from 2mm-thick polished. aluminium or stainless steel and 5
nsion which allow it to cover the masking plate. It should be provided with a stop,
hinst the masking plate, and a handle.

jtable design is shown in figure 8.

erature controller

The tempergature controller for the radiator cone shall be of the proportional integral and deriv
("3-term" coptroller) with thyristor-stack fast-cycle or phase angle (see A.5.3) control of not lesg

tus and a
rtion. The

he period
f the test.

hall have
to limit its

ative type
than 15A

maximum rgting. Capacity for ‘@djustment of integral times between about 10s and 150s, and differential

times betwden about 2s and)30s, shall be provided to permit reasonable matching with the
characterist|cs of the heater. The temperature at which the heater is to be controlled shall be
scale capable of beingiread to +2°C. An input range of temperature of about 0°C to 1000°C is

response
b set on a
5 suitable.

(An irradiante of 50kW/m? will be given by a heater temperature in the region of 800°C.) Automatic cold

junction compensation for the thermocouple shall be provided.

Desirable f - vent of an
open circuit in the thermocouple line, will cause the temperature to fall to near the bottom of its range.

The monitor heater temperature, particularly to show the operator when the heater has attained
temperature equilibrium, heater temperature shall be indicated by a meter capable of being read to
+2°C. This may be incorporated in the controller or separate.

7.7 Radiometer (heat flux meter )

The radiometer shall be of the Schmidt Boelter or Gardon type with a range of 0 to 70kW/m2. The target
receiving radiation, and possibly to a small extent convection, shall be flat, circular, not more than 10mm
in diameter and coated with a durable matt black finish. The target shall be contained within a water-
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cooled body the front face of which shall be of highly polished metal, flat, coinciding with the plane of the
target and circular, with a diameter of about 25mm.

Radiation shall not pass through any window before reaching the target. The instrument shall be robust,
simple to set up and use, insensitive to draughts, and stable in calibration. The instrument shall have an
accuracy of within £3% and a repeatability within 0,5%.

The calibration of the radiometer shall be checked whenever a recalibration of the apparatus is carried
out (see 10.2), by comparison with an instrument held as a reference standard and not used for any
other purpose. The reference standard instrument shall be fully calibrated at yearly intervals.

7.8 M{livolt measuring device
This shall be compatible with the output from the radiometer specified in 7.7. It shallkhave| a full scale
deflection, sensitivity and accuracy which enables the irradiance measure by, the radiometer to be
resolved {o 0,5kW/m2.

7.9 Sgcondary thermocouple monitoring device
To monitgr the secondary thermocouple, an instrument is required with’a resolution equivalent to £2°C.
This may| read directly in temperature or in millivolts. Allowance or automatic compensation for cold
junction temperature shall be made. If a separate device is uséd to monitor heater tempgrature, this
may, with|a suitable switch connection, also be used to monitorthe secondary thermocouple

7.10 Timing device (timer)

This shalllbe capable of recording elapsed time to_the nearest second and shall be accurate to within 1s
in 1h.

7.11 Aif and propane supplies

Air and pfopane shall be fed to the pilet flame (see 7.3) via regulating valves, filters (if necgssary), flow
meters, npn-return valves, a suitable junction connection and a flame arrester as shown in figure 10.

7.11.1 Gas regulating valves

flame to the

flow-meters

being affected by impurities (for example oil droplets) carrled in the flow.

7.11.3 Flow-meters

These shall be capable of measuring the flow-rates of propane and air to the pilot flame to an accuracy
of at least 5%.

7.11.4 Non-return valves

A suitable non-return valve shall be included in both air and propane lines, sited as close to the junction
point as possible.
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7.11.5 Flame arrester

©1SO

A flame arrester (see figure 6a) shall be mounted at the point of entry of the propane air mixture to the
pilot flame arm.

7.11.6 Connections

All connections with flexible tubing shall be firmly attached with suitable clips.

7.12

Calibration board

The board ¢
measuring ]

A suitable h
The target @
for the radio

7.13 Dum
The dummy
thickness of

by adhesive

7.14  Extin

The extinguishing board shall be made of the same' material as the baseboards (6.2) and 4

hall be made of ceramic fibre of density (200 + 50)kg/m3, and shall be square}
65_2 mm and of thickness not less than 20*5 mm.

ple or groove cut to fit closely around the radiometer shall be cut in thescentre of {
f the radiometer shall be in the plane of the upper surface of the board- If addition
meter is required, it shall be provided from below the calibration board.

my specimen board
specimen board shall be constructed as specifiedyin figure 11. The neces
ceramic fibre board may be built up from a number of thinner sheets attached to g

or long fine pins.

guishing board

ith sides

he board.
al support

sary total
ach other

hall have

apable of

23 + 2)°C

€ nearest

nominal dimensions of 300mm x 185mm x 6mm,

7.15 Oven

If it is necgssary to meet the recemmendation given in 6.4.3, then a ventilated oven c
maintaining |a temperature of appraximately 250°C is required.

7.16  Speg¢imen conditioning-cabinet

The specimen conditioning-Cabinet shall be capable of maintaining a constant temperature of
and a relatiye humidity\of (50 * 5)%.

7.17 Balaphce

The balance—shatttrave a nmomimaltapacity of 5kg—andshalt e capabte of bemng Teadto th
0,1¢.

8 Test environment

8.1 The test shall be carried out in an environment essentially free of air currents and protected,

where necessary, by a screen. The air velocity close to the test apparatus should be not more than
0,2m/s. The operator should be protected from any products of combustion generated by the specimen.

The effluent

10

gases shall be extracted without causing forced ventilation over the apparatus.
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8.2 A suitable design for screening the apparatus from draughts and exhausting the effluent gases is
shown in figure 9.

9 Setting-up procedure and requirements

9.1 Siting the apparatus

The apparatus shall be placed in an environment essentially free of air currents (see clause 8).

9.2 Pi

ot flame

NOTE — §

The pilot
regulating

ee also A.5.2.

flame nozzle (see 7.3) shall be fed with a mixture of propane and air“which is
the propane flow-rate to 19 to 20ml/min and the air flow-rate to 160 t6-1:80ml/min.

rates shall be measured after the pressure and flow regulating valves and-shall be fed di

pilot flamg
9.3 El

9.3.1 Th
thyristor ¢
changed

temperatt
connecte

9.3.2 The
9.4 P
The radio
screened

the milliva
connectio

e from the flow meters so that the pressure is nominally atmospherie.

bctrical requirements

e heating element of the radiometer cone (7.2) shalilbe connected to the outq
f the temperature controller as shown in figure 10..Ne element or wiring in this cir
between calibration and testing. The primary> thermocouple shall be conne
re controller and its temperature-monitoring=xdevice. The secondary thermocou
I to its monitoring device (7.9).

framework of the apparatus shall be provided with a good electrical earth.
ecautions against electrical interference

meter shall be connected .tothe millivolt measuring device (7.8) using leads whig

It measuring device and’by no other route (i.e. not to the earthed frame of the ap
ns shall be thoroughly checked to ensure good electrical contact.

10 Calibration

10.1 In

stallation of radiometer

achieved by
These flow-
rectly to the

ut from the
cuit shall be
cted to the
pble shall be

h should be

to minimize any electrical)interference to the signal. The radiometer shall be earthed back to

paratus). All

For calibr

calibration board (7.12).

10.2 Calibration procedure

Calibration procedure shall be as follows.
a) Set up the apparatus as described in clause 9, except that the pilot flame mechanism shall be kept in
the re-ignition position with the gas supply turned off throughout the calibration procedure.

afien of the apparatus the radiometer (7 7) shall he installed in the hole ar gioove of the

b) Place the calibration board (7.12) in the apparatus in the specimen position so that the target of the
radiometer (7.7) is located centrally within the circular opening of the masking plate, in the plane of the
bottom face of the masking plate.

11
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c) Switch on the electricity supply and establish the temperature settings of the controller required to
produce irradiances at the centre of the circular opening in the masking plate of 10, 20, 30, 40, 50, 60
and 70kw/mz2. Adjustments near the final setting for the heater temperature should be followed by a 5-
min period without further adjustment to ensure that the remainder of the apparatus has attained
sufficient temperature equilibrium.

At each full equilibrium, read and record the secondary thermocouple monitor. These readings are to
enable a close and independent check to be made on the temperature of the heater during testing.

d) Carry out this procedure at least twice, the first time at setting of increasing temperature and the

second time at decreasing settings.

The values|should be repeatable to within £5°C. Repeatability values outside these limits indicate
possible defects in control of monitoring equipment, or significant changes in the test enyironment,
which shall be corrected before any further calibrations are carried out.

10.3 Calipration check

The irradiance produced by the temperature setting which the initial calibration has shown to cprrespond
to an irradignce of 30kW/m?2 shall be frequently checked (at least onee ‘every 50 operating hours) and
the apparatlis shall be recalibrated if such a check reveals a deviation'greater than 0,6kW/mz2,

11 Test procedure

11.1 Initigl procedure

The initial pfocedure shall be as follows.

a) Set up the apparatus as described in clause™9.

b) Weigh Rp prepared specimen-baseboard combination (6.4.1) and return to the cdnditioning
atmosphere

c) Adjust the counterweight meehanism to give a force of (20 + 2)N between the upper surface of the
specimen ahd the underside,of the masking plate (see 7.1.2, A.6.1 and A.6.2), when the $pecimen-
baseboard pombination .is jpositioned on the pressing plate in the insertion and location tray. This
adjustment may be made by methods indicated in A.6.1 but using a dummy of the same m4gss as the
specimen-baseboard combination instead of a prepared and conditioned specimen.

d) Insert the dimmy specimen-board (7.13).

e) Adjust the temperature setting of the controller to the appropriate value established by the calibration
procedure to correspond to 50kW/m? (or other levels as required).

f) Allow the apparatus to heat up to equilibrium. When the heater has attained temperature equilibrium,
as shown by the indicating meter of the temperature controller, a further 5 min should be allowed to
elapse before commencing exposure of a specimen.

g) Check that the reading of the secondary thermocouple is within the equivalent of +2°C of the value

established during the calibration procedure (10.2). A deviation outside this tolerance indicates the need
for a complete re-calibration.

12
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h) Remove a prepared specimen from the conditioning cabinet (7.16) and place it on the insertion and
location tray (7.4).

i) Place the specimen screening plate on top of the masking plate.

j) Start the pilot flame application mechanism (7.3).

k) Use the adjustable stop on the pilot flame mechanism to ensure a distance of 10mm is maintained
between the surface of the dummy specimen board and the pilot flame.

I) Place the specimen screening plate on top of the masking plate

m) Lowef the pressing plate, remove the dummy specimen board and replace it with.the ipsertion and
location tfjay containing the specimen.

n) Releage the pressing plate.

p) When the pilot flame is at the re-ignition position, simultaneously remove the specimgn screening
plate and|start the timer (7.10).

11.2 Time permitted for test initiation
All operatjons detailed in 11.1 i) to m) shall be completed within-15s.
11.3 Conduct and termination of test

11.3.1 If pustained surface ignition of the specimen-occurs (see 3.9), the timer shall be sfopped. Any
flames shall immediately be extinguished by, placing the extinguishing board (7.14) on top of the
masking plate and the pilot flame application.mechanism shall be stopped. The tray and repains of the
specimen| shall then be quickly removed and-replaced by the dummy specimen board. The gxtinguishing
board sh3ll then be removed as quickly.as’possible (see A.6.3).

11.3.2 If po sustained surface ignition of the specimen occurs within 15min, the test shall bg stopped by
placing the extinguishing board on top of the masking plate and the pilot flame application| mechanism
shall be stopped. The specimen shall then be removed and replaced by the dummy specimen board.
The extinguishing board shall'then be removed as quickly as possible.

11.3.3 Cqntinue thetgst until termination even if transitory surface ignitions and/or plume ignitions occur
which shquld be noted (see 11.5.2).

11.4 Repeat tests

11.4.1 Operations 11.1 h) to p) and 11.3 shall be repeated with four more specimens at the same
irradiance after allowing sufficient time between applications to allow the apparatus to reach thermal
equilibrium (see A.6.3).

11.4.2 If sustained surface ignition occurs with any specimen in a set of five at a given irradiance, a
further set of five specimens shall be tested at the next lower level of irradiance (or at any other set
lower level).

11.4.3 Operation 11.4.2 shall be repeated as necessary until a set of five specimens has been tested at
each required irradiance.

13
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11.4.4 If no sustained surface ignition occurs (see 11.3.2) with all specimens in a set of five at a given
irradiance, a further set of five specimens shall be tested at the next highest level of irradiance (or at any
other set higher level).

11.4.5 When adjusting the heater to the next level of irradiance, sufficient time shall be allowed for the
apparatus to reach thermal equilibrium following the change in temperature setting (see A.6.3).

At full equilibrium the reading of the secondary thermocouple should be within £2°C of the value
established during the calibration procedure (10.2).

11.5 Observations during test

11.5.1 For
(see 3.9).

11.5.2 Obsg
particular, n
a) thet

b) glow

c) mel
spe

11.6  Sped

11.6.1 Soff

11.6.1.1 H
products wi
the edges o
can occur e

fing, foaming, spalling, cracking, expansion or shrinkage of the exposed surfa

pach specimen tested, the time at which sustained surface ignition occurs shall

rvations shall be made during each test of the general behaviour of(the specimg
pte should be made of the following:

me, position and nature of other ignitions;

ng decomposition of the specimen;

Cimen.

ial procedures

and softening products

or some soft products, especially low-density products such as glass- or mi
h or without coatings, the pressurerof the pressing plate may cause some comp

f the specimen so that the expased face of the specimen is not flat but convex upw|
yen without heating from the radiator cone.

be noted

N and, in

ce of the

heral-fibre
ression of
ards. This

In order thgt the specimen shouldmet be subjected to an irradiance higher than that for a flat, stable
specimen, an adjustable stop should be installed and operated on the pressing plate mechanism to
avoid the ciushing of the aluminium foil wrapping, to maintain the surface of the specimen flat and to
preserve th¢ nominal thickness of the product. Alternatively, spacing blocks between the pressing plate
and the magking plate may-be used.

11.6.1.2 Fgr specimens which are likely to contract, soften or melt away when heated it is ne¢essary to
prevent the |pressSing plate (7.1.2) from unduly crushing the aluminium foil wrapping on the edgge of the
specimen. This,can be accomplished by an adjustable stop on the pressing plate mechanism ¢r spacing
blocks betw i i :

11.6.1.3 With certain products the pilot flame application mechanism may not act satisfactorily. For
example, some materials become sticky when heated and can be drawn up in threads, some materials
are or become soft enough for the pilot flame arm to bury itself, some materials intumesce and produce
a foamed char "crust" having little mechanical strength. With these products it will be necessary to
operate the adjustable stop on the travel of the pilot flame application mechanism to bring it close to, but
not touching, the exposed surface of the specimen (see A.6.4).

11.6.1.4 Certain materials (e.g. PVC) may contain high concentrations of flame retardants. With these

products, the copious fumes generated on irradiating can extinguish the pilot flame and prevent its re-
ignition by the secondary ignition source. If this situation occurs repeatedly within 15 min, when

14
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reasonable attempts to re-light the pilot flame have been made, the results should be given as "no
sustained surface ignition under these test conditions: pilot flame repeatedly extinguished by
decomposition products".

11.6.2 Products with reflective coatings

For products with reflective coatings, whether the matt black coating has been applied or not, the pilot
flame application mechanism may not be satisfactory since the mechanism may damage the surface
coating or reflective film. With these products, the adjustable stop on the travel of the pilot flame
application mechanism should be used to bring the flame close to but not touching the exposed surface
of the specimen (see A.6.4).

11.6.3 Alssemblies containing an air gap

When an|assembly is to be used with an air gap behind the exposed surface, Care shall|be taken to
ensure that the pilot flame nozzle cannot penetrate the surface of the specimen and enter the void
behind it. |If necessary the adjustable stop shall be operated to prevent this fram-occurring.

11.6.4 Plroducts with irregular surfaces
When tegting a product with an irregular surface (complying with 5.1.1.b), it may be necessary to
operate the adjustable stop on the travel of the pilot flame_application mechanism, to ensure that,

initially, the flame issues from the nozzle orifice at a distance of 10mm above the highest|point of the
specimen|. If necessary, the adjustable stop should be operated to follow any change in surfgce shape.

12 EXpression of results

12.1 At|each irradiance, the time to sustajned surface ignition, in seconds, shall be reported for each
of the fivg specimens tested.

12.2 If for any specimen no sustained surface ignition occurs within 15 min (see 11.3.2), the result for
that specimen at that irradiance shall be given as "no sustained surface ignition".

12.3 If po sustained surface-ignition occurs with all specimens in a set of five at a given irradiance,

then testg at lower irradiances need not be carried out, but shall be reported as "not necesgsary due to
non-ignitipn at higher irradiances".

13 Test report

The test teportshallbe-ascomprehensive-as-possible-and-shall-guote-the-indiddual-specimen ignition
times for each irradiance tested. Any observations made during the test and comments on any
difficulties experienced during testing shall also be given. The following essential information shall also

be given in the test report and shall additionally be included in a summary test report:

a) name and address of test laboratory;
b) name and address of sponsor;
C) name and address of manufacturer/supplier;

15
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d) full description of the product tested including tradename, together with its composition,
construction, orientation, thickness, density and mass of the conditioned specimen before test
and where appropriate the face subjected to test (note particularly 5.1.2); details of substrates
used and fixing methods shall be given; with composites and assemblies the thickness and
density of each of the components shall be given, together with the apparent (i.e. overall) density
of the whole; details of any surface treatment (e.g. black coating etc.) shall also be included;

e) for some products the date of manufacture and information about subsequent treatment and/or
exposure may be of importance;

)] the statement: "The test results relate only to the behaviour of the test specimens of a product
under the particular conditions of the test; they are not intended to be the solecrjterion for
assessing the potential fire hazard of the products in use".

Dimensions|in millimetres

Aluminium foil

Specimen
165 mm =x 165 mm

Baseboard

Wrapped specimen

Figure 1 — Wrapping of the specimen
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Figure 2 — Ignitability test apparatus — General view
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Dimensions in millimetres

250

305

199

JA

215 | 220

20

380 min.

260

148

Adjustable balance weight

70
)
N

Figure 3a) — Specimen support framework — Part sectional elevation along B-B [figure 3b)]
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ns in millimetres

© SO
Dimensid
275
@ 40 204
/ |
\\ Y
L
Q2 <
Tl ~
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e

Figures3b) — Specimen support framework — Part sectional plan along A-A [figure 3a)]
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Radiator cone

©1SO

Dimensions in millimetres

22 +1

Masking DLaTe\I\I\

Pressing DLaTe/

Pivot arm\

Counterweight
-~
L]

=

%

@ 66

Figure 4a) — Specimen support framework and radiator cone

r\Q

Ceramic fibre
insulation

.

—

® 200

Shade

@ 224

Figure 4b) — Radiator cone
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Dimensions in millimetres

10
~ 10 " 8
Q N
|
~ T L
DLULK
Section of radiator cone
with thermocouple block
NOTE - A second block is diametrically opposite.
Block method
Stainless steel singte Heater coil
lug 9,5 O-clip
b
Thermocouple
A second clip is
diamefrically opposite
Clamp method
=3
Bare wire
f N §
Capacitor discharge Insulated wire
weld Sheathed cable
O &

Welding method

Figure 4c) — Methods for attachment of thermocouples to heater coil
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Grid for 100 mm
diameter circle

Grid for 50 mm
diameter circle

@ Centre point of aperture in masking plate and of grid

Positions of readings at centre of 10 mm squares

NN RN RO IS SN I

Figure 4d) — Grids of readings for irradiance distribution
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Bimensigns in millimetres
32 16

28

o3

? 6

E’\Nozzte (see detail A)

d _L Suitable couplifg

Flame stabilizer (see detailB)

a8

10 |
™~ 7
e
P—
0 - ° T | NO|
o I T ———1f9%¢¢% z — [ °
—
3 7
15 10

Defail A - Nozzle Detail B - Flame stabilizer

Figure 5 — Pilot flame nozzle
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Dimensions in millimetres

Connection to

| flexible tubing

|
|

Nickel-chromium alloy foam,
‘ grade 45, compressed to

tight fit in housing
AT

i

NN

‘ Connection to
‘ % — pilot flame arm

(25‘12

@ 20

Detail of suitable flame arrester

Flexible tube

Braci t
Securing clip Facing strep

Flame arrester

Mass = 300 g, adjustable
in position along cam

90

Roller to match cam @ 7,5 mm
at point of contact

L./

Figure 6a) — Pilot flame application mechanism — Pilot flame arm
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Dimensions in millimetres

220
50 50
~
O )
Driven cam
ﬁ
A - b " Shaft to
g = 15 f/min drive
Shaft t manual E— o~ N
control| N | T '7'7'1ﬁ'**j
35
wn
S
mM
B 4
%
60 60 x
S <
©
Limit cam
/[emre line of radiator cone
Figure 6b) — Pilot flame application mechanism — Base plate (plan view)
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\
] \ Direction of rotation
AN
/
/
/ \\\
\
/ Motorized Lift cam
N /
\\\
\ -\\ 1
\\ ~— =
///\\
/
T/
//
JanY
N
Limit cam
AN
Up
Down ~xC —"
— TO M g

26

Figure 6¢) — Pilot flame application mechanism — Cam geometry
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Bimensigns in millimetres

7777777777777 —< [*] o T
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o
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ivets
—" lof
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M
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7777777777777 [~} [*] [~} — e
100
170
175
208
wn
s i e e o
Metal thickness 0,7 mm
Handle
Eigllrn Z Qpnr‘imnn mnsertion-and-lacation frn\]l
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Dimmensions
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! I
! |
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! |
! I
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|
!
|
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254

Figure 8 — Specimen screening plate

Rivets
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Dimensions in millimetres

Baffle plate 1000 mm
F::::::-{::::::::::::::::::::::f::::::::::::::::
Extration flow-rate 0,25 to 0,35 m3/s o
(velocity through slit 2 to 3 m/s) =
= 30
o
b Slit all sides
8
(@]
Back panel -
o
o
500 Side panel R
a
2
E
Open fron{ and top ¥ °
. E
E
(e}
o
o
(e}
[}
[ee]
3
wn
| |
. o
800
xBase
Stde elevation of draught screen Front elevation of draught screen and hopd

Figure 9 — Extraction hood and draught screen for ignitability apparatus
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D Lot

emperature controller
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Non-return valves

Thermocouple

leads

30

Flame arrester

e e FegutaTof

Needle valve

D><l—

[N

) ——a

Variable area
flow-meters

Power Secondary ignition
OUTDUT source
Pilof flame
Radiatar Cone
[ ;\ |
I

M

L

ivolt measuring device

Radiometer

||

Compressed air supply

g =

Pressure-regulafing valves

AN

Propane

Figure 10— Diagrammatic arrangement of apparatus and additional equipment
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Dimensions in millimetres
Ceramic fibre board Corner block attached with
200 + 50 kg/m3, min. 30 mm thick self-tapping screws
N =)
£ k
S i i
s | 1N —
| % < |
! \
Non-combustible insulating board 825 + 125 kg/m3 '\ -\
Handle
(e}
N
20
wn wn
Y e

Corner block

165

185

Figure 11 — Dummy specimen board
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Annex A
(informative)

Commentary on the text and guidance notes for operators

Introduction

This annex aims to provide the test operator, and perhaps the user of the test result, with background
information and more explicit details of some of the requirements and procedures given in this

specification.

A.1  Definitions

For the purpose of clarity, the material which is the subject of investigation. has been deflned as a
product, and this can be a single material, a composite or an assembly.

It is known that the ignition characteristics of a material may vary considerably when used in different
conditions, for example, a thick material backed with a lightweight“insulating substrate wijll behave
differently when backed by a dense high-conductivity material. It iSdmportant that consideratign is given
to the actual usage of the material in practice.

The definitign of the three types of product allows clarification in the test report of the way in wiich a test
was conducted on a building product

A.2  Pringiples of the test

This test mgthod examines the ability of a“material, when the surface is exposed to radiart heat, to
produce volatile gases which would sustained ignition in the presence of a small ignition sourge. It does
not study thie ability of the material-to resist ignition when subjected to direct flame impingement in the
absence of [additional impressed.radiation, which will depend upon the application time of the igniting
flame and the total energy release’in the ignition flame.

It has been[shown (see-feference [4]) that before ignition substantial absorption of radiation can take
place in the |plume of deComposition products rising from a specimen exposed in this apparatus.

A.3  Suitability of a product for testing

A.3.1 The test method and equipment, although designed to examine flat surfaces, can accept a limited
amount of surface irregularity. Surface characteristics of certain building products have been identified
and have been considered in two groups, i.e. regularly formed or grooved surfaces (for example
corrugated sheets) and embossed, scarred or punctured surfaces (for example patterned mineral fibre
tiles). Limiting dimensions have been chosen to ensure that an irregular surface is subjected to the
same irradiance as a flat surface and that the majority of the irregular surface is at the test plane.

A.3.2 The test specimens shall be representative of the surface of the material to be tested. If a
representative area cannot be obtained, it may be necessary to conduct more than one test for a full
evaluation of the variation in the product's surface. Simulation of a product surface, which does not
satisfy the dimensional limits, in modified flat form may also require more than one test for a full
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