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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

Many of the current reaction-to-fire tests were developed, prior to the widespread use of synthetic polymers, to
assess products incorporating materials such as wood (in the building industry), paper (in electrical wires and
cables), and naturally occurring fibres such as cotton, wool and horsehair (in many textile, furniture and
electrical applications). The ‘“reaction-to-fire” characteristics of these “traditional” or “older-generation”
materials are often very different from thase of synthetic materials _especially thermaplastics

ISO/TC 61/SC 4 has, for a number of years, recognized the need for guidance for users of-fire-t¢st standards
commonly applied to materials and products made of, or incorporating, plastics. During 1997, |it decided to
develop a guidance document in the form of an International Standard using ISO/TR 410840, and particularly
its Anjnex A, as the basis.

Annex A of ISO/TR 10840:1993 listed a series of potential problems associated-with the reaction-fo-fire testing
of plgstics materials and products. However, it provided users of the test methods with no practical assistance
on hgw to cope with the difficulties listed.

© 1SO 2003 — Al rights reserved \
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problems that can arise when plastics specimens are tested in stanhdard fire tests.

nternational Standard covers the following aspects of fire testing:
election of appropriate test(s);
sting of reaction-to-fire characteristics which the test(s) can measure;

ssessment of the test(s) for their suitability for material characterization; quality control,
nd/or end-product testing;

ular attention is given to the provision of guidance for inexperienced users who may need f{
erformance of materials or products made of, or incorporating, plastics. This International S
les answers to frequently asked questions concerning standard fire tests; these cover fag
test duration, complexity, required operator skills, ‘quality of the data produced, relevance f
ssment as well as test repeatability and reproducibility. Preparation of this International $
ed a review and assessment of the most frequently used fire tests applied to the materials

considered, however, in order to take account of the widespread use of advanced polyme
elated materials with superior thermo-mechanical stability which may be used in applications
emand for some degree of fice\resistance. Further development of such plastics composite
cts will predictably increasé the demand for fire-resistance testing.

cope of this International Standard does not include the development or design of fire tests {

2

The following\réferenced documents are indispensable for the application of this documen
refergnces;>only the edition cited applies. For undated references, the latest edition of th
document\(including any amendments) applies.

ormativeeferences

pre-selection

0 assess the
tandard also
tors such as
o fire hazard
btandard has
and products

main focus in this International Standard is on reaction-to-fire testing. Fire-resistance tesling has also

I composites
where there
5 and related

or plastics.

t. For dated
b referenced

ISO 13943, Fire Safety — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943 and the following apply.

3.1

test specimen
test piece that may be cut from a sample of a product, or prepared by moulding or otherwise, as specified by
the test procedure, or a representative sample of the product itself
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3.2
sample

representative part of a manufactured product or piece of material or semi-finished product

3.3

plastics end-product test

test made on

3.4

a complete product, piece, part, component or sub-assembly

plastics pre-selection test
test made on a standardized shape, for example a rectangular bar prepared using standard moulding

procedures

4 Fire sg

4.1 Gene

A number of
during the pr|

There are fo
measuremer]

4.2 |Initiat

This stage in
types of con

enarios

al

fire parameters influence the development of a fire and, moreover, thefire’parameters mea
e-flashover and the post-flashover stages differ greatly.

ir main stages in the development of a fire within an enclosed.-space. These are assessed
ts of temperature and time as shown in Figure 1.

on and early growth

cludes the exposure of a product to a heat source, ignition and early development of a fire
nbustion may exist at this stage, smoulderingsand flaming. Smouldering is a slow, flam

combustion producing very little heat, but having the potential to fill an enclosed space with smoke and

gases.
After ignition
— fire grow
fire spre

the effed

the vent

4.3 Devel

As a fire dev

the development of a flaming fire willdepend on the following factors:
th on the item first ignited;

Ad to other items;

t of intervention (portable ‘extinguishers, sprinklers, fire brigades);

lation conditions.

ppment of fire

blopsiia-hot smoke and gas layer usually builds up below the ceiling.

The radiant

sured

using

Two
eless
toxic

heat transfer to combustible items accelerates the thermal decomposition of material belo

v the

smoke layer,

and the rate of fire spread increases.

Flashover is the sudden transition from a localized fire to the ignition of the gas layer and subsequently of all
exposed flammable surfaces, and will lead to a fully developed fire. Flashover is uncommon in large enclosed
spaces, as the temperature conditions required are not often reached.

Flashover usually occurs at temperatures around 600 °C; thereafter, the rate of heat release increases rapidly
to reach a maximum value.

4.4 Fully developed fire

A fire is regarded as fully developed when all fuel within the enclosed space is burning. This stage usually
follows flashover, but some fires may become fully developed without passing through the flashover phase.
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3 developing fire
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5  fully developed fire

Figure 1 — Typicakeourse of a fire going to flashover in an enclosed space

4.5 | Decay

The dlecay stage of\a.fire is reached when all the combustible material or available air has been ¢gonsumed, or
when| the fire is-Suppressed. In the pre-flashover phase, reaction-to-fire characteristics of products are
impoftant, while'in the post-flashover phase resistance-to-fire parameters of complete assemblieq apply.

Fire building regulations make a distinction between these two conditions. Table 1 summarizes the important
fire ppfameters associated with reaction to fire and resistance to fire.

Table 1 — Phases of a fire

Phase Stage Parameters
Pre-flashover Initiation Ignitability
Developing fire Fire growth (ignitability, flame spread, and heat,

smoke and toxic-effluent release)

Post-flashover Developed fire Resistance to fire (load-bearing capability,
integrity, insulating capability)

© 1SO 2003 — Al rights reserved 3


https://standardsiso.com/api/?name=3f9d65804a5391bc13bf711f5c824fff

ISO 10840:2003(E)

5 Categories of fire test
5.1 Material-characterization tests

5.1.1 Tests carried out on behalf of customers who will undertake no further reaction-to-fire testing
on the material, or on products manufactured from the material

This type of testing imposes an obligation on the material supplier to assess those reaction-to-fire
characteristics of the material likely to be of relevance to the application of the customer’s product, or
foreseeable misuse of the product as may be imposed by product stewardship aspects of responsible-care
programmes,—Qr pmr‘lnr‘f-linhilify Iifignﬁnn, or both_The nhjprti\/p should be to Inmvir‘lp answers to qupotions

such as:

a) Do the [properties of thermal-decomposition products (smoke density, toxicity or corrosivity) pgse a
foreseegble problem?

b) Is the thermo-mechanical response of the material (e.g. melting or retreating from the-heat source)|likely

to constjtute a hazard or an advantage in the customer’s product application, orin foreseeable mfisuse
scenarids?

5.1.2 Testsg carried out on behalf of a customer who seeks compliance with reaction-to-fire test(g) on
the finished|product

In this case,[the test method(s) used by the material manufacturer sheuld provide an indication of the [likely
influence on the test result of characteristics such as melting, dripping-and retreat from the heat source.

5.2 Quality-control tests

In order to sglect a quality-control test, it is important to

a) decide which characteristics should be checked;by the test;
b) select ol develop the appropriate test method;

c) specify the required performance criteria;

d) comparg test results to ensure\that the parameter measured by the quality-control test is correlatablg with
the key performance parameter being investigated.

It is necessafy to specify:
a) the charpcteristiecs\which have to be checked by the test;

b) the apprppriate test procedure;

c) the required pass (acceptance) and fail (rejection) criteria;
and then to compare the test results with the specified criteria (acceptance level).

Repeatability is of crucial importance in tests selected for the purpose of quality control; in this context, the
relevance of the test to any given application of the material is of secondary importance.

5.3 Pre-selection tests

Data developed using pre-selection tests requires careful consideration to ensure their relevance in relation to
the intended application and to avoid misuse and erroneous interpretation.

4 © ISO 2003 — Al rights reserved
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The actual fire performance of a product is affected by its surroundings, design variables such as shape and
size, fabrication techniques, heat-transfer effects, the type of potential ignition source and the length of
exposure to it.

The advantages of pre-selection testing are as follows:

a) To a first approximation, a material which reacts more favourably than another when tested as a standard
test specimen will usually also react more favourably when tested as a finished product or component.
This will be valid provided that no overriding, interactive, product-specific effects are present.

b) Data concerning relevant combustion characteristics can aid in the selection of materials, components
and sub-assemblies during the design stage.

d) |

f)

It shq
nece
prodt
prodt
end-{

5.4

Thes
relev

Read
follow

a) s
b) ¢
C)

d)

the requirements of a pre-selection test before modifying the end-product test.

ompared with end-product tests.

roduct tests with a consequent reduction in the total test effort.

Vhen fire-hazard requirements need to be upgraded quickly, it may be“possible to do this

uld be noted that, when pre-selection testing is used ‘o replace some of the end-produc

ct. Following a pre-selection procedure, it may b& necessary to carry out a value analysi
ct, in order not to over-specify materials where.a*more economical material is suitable. In
roduct test may be needed.

End-product tests

ance of configuration, orientation and ventilation, and the nature of the ignition source.

tion-to-fire testing for fire-safety and for fire-hazard assessment of products should be prg
S:

pecify the fire hazard4o be assessed (e.g. vision impairment by smoke);
efine the relevant product-application (or misuse) scenario and specify the required safety ¢
elect thetappropriate test method and specify the pass/fail criterion;

onduct the tests and analyse the data;

The precision of pre-selection tests is usually higher, and their sensitivity may be\superior when
q

Pre-selection tests may be used in a decision-making process directed to minimize.the fire hgzard. Where
pplicable for the purpose of fire-hazard assessment, they may lead to a reduction in the number of end-

by upgrading

The grading and classification obtained from the pre-selection test results may be used to specify a basic
minimum performance for materials used in product specifications.

testing, it is

Esary to fix an increased margin of safety in an attempt to ensure satisfactory performange of the end

5 on the end
this case, an

B tests should reflect the end-use scenario as far as is possible. Important factors to considgr include the

grammed as

riterion;

1 4 PO | H 4 PN Lol ek I | ! 4
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6 Important considerations in the fire testing of plastics materials and products

6.1
of th

Possible influence of the chemical or physical nature of the specimen on the
e tests

execution

Various chemical and/or physical aspects of the material may affect the performance of the specimen at the
high temperatures encountered in standard fire-testing procedures. These may be categorized under various
headings, depending on whether the observed phenomena are associated with the specimen itself and/or the
test apparatus and/or the execution of the test procedure and/or the interpretation of the test results.

© IS0
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6.2 Thermal-decomposition products

6.2.1 General

When an ignition source is applied to any plastics test specimen made from pure, compounded or laminated
material, thermal-decomposition products will be generated. The nature of the decomposition products is not
determined exclusively by the chemical composition of the test specimen. Other determinant factors are:

a) the energy output of the ignition source;

b) the nature of the ignition source:

— flaming or non-flaming,

— imp|ngement or non-impingement of the source on the specimen;
c) the natufe of the test apparatus:

— high or low ventilation,

— high or low thermal inertia (i.e. significance of heat-sink effects).

6.2.2 The nature of the thermal-decomposition products
These may donsist of:

a) toxic or gorrosive decomposition products;

b) smoke gnd soot;

¢) charred pnd intumesced layers.

6.3 Practical problems posed by specimen decomposition effects
The following types of effect may occur;

a) evaporafion or sublimation of additives;

b) out-gasding or intumescence;

c) char-layer formation;

d) delamingtion;

e) spalling;

f)  punking.

6.4 Health, safety and environmental considerations relevant to fire-test operation and
post-test clean-up procedures

The following factors should be taken into account:

a) operator safety, especially from fast fire-growth, as in flashovers, and from exposure to smoke and toxic
effluents, particularly in large-scale tests such as ISO 9705;

b) effects of heat on structures in large-scale test procedures (dangers of structural collapse);

6 © ISO 2003 — Al rights reserved
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c) the need for personal protective equipment;

d) the local environmental impact on the air, the water and the soil;

e) compliance with local regulations;

f) avoidance of local nuisance as required by responsible-care commitment;

g) identification and control of effluents;

h) equipment corrosion;

i) 9

6.5

It is important to define selection criteria for specimens removed from a sample su¢chyas a TV set.

Othe
Spec
more
beca
Spec
Sped

Edge

Orientation and ventilation: Flame spread will depend on the air-to-gas ratio and the flow

spec

Sped
may
spec

moke or gas explosion hazards.

Considerations related to specimen geometry

influential factors may be:
imen thickness: Heat and smoke release depend on thickness. Thicker specimens may 1

heat and smoke than thin specimens. Thin specimens may-ighite more easily than thig
ise of thermal-inertia effects.
imen size.

imen form, as determined by the specimen's shape‘and aspect ratio.

effects: Sharp edges may ignite more readilithan rounded edges.

es in the vicinity of the flame.

imen support, including air-gaps: Conductive air-flow between the specimen and its su
affect the temperature-rise profile and, consequently, the ignitability and flame-spread beh
men. Limitation of specimen movement by the specimen-support system may also affect th

elease much
k specimens

of gaseous

pport system
aviour of the
b specimen's

respgnse to the ignition source.

6.6 |Ignition-source-characteristics that influence the test results and the interpretation of
the results

The felevance~of ignition sources depends on the selection of fire scenarios in which the profluct is to be

evaly
in su
resul

ated forfire hazard. Fundamentally, heat flow from the heat source to the specimen is a maj
ch evaluation; it also depends on the relative sizes of the specimen and the ignition source.
may depend on many design features of the test system. The following characteristics g

or parameter
Thus the test
f the ignition

dbatalan i

ha o oo TS 1
SOUrCU SI TUUTU VO ANTITT v auvouuUuriIL.

a) radiant, conductive and convective properties;

b) f

laming or non-flaming;

c) impingement or non-impingement of ignition source on specimen;

d) precision and quantification of measurements;

e) f
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6.7 Specimen conditioning and preparation

Specimen conditioning and preparation can be of extreme importance in the fire testing of plastics materials
and products. Such preparation covers selection, sampling and the cutting-out and conditioning of the
specimens. Conditioning is important because variations in the moisture content of specimens will affect the
test results.

It is important to remove moulding flash and other similar adventitious residues from the surfaces and edges
of specimens.

The initial temperature of the specimen may influence its ease of ignition in the test.

Particular atfention should be paid to thermo-formed test specimens. The conditions of the therme-fofming
operation, sych as injection moulding or extrusion, should be rigorously controlled in order to minimize gnd, if
inate any specimen-to-specimen variations in residual stress, anisotropy, specific (gravity and
degree of crystallinity. All of these variables influence the thermo-mechanical properties of thHe:'specimeh and

Problems arise in the fire testing of many plastics because of common thérmo-mechanical effects sugh as

Interpreting test results can also be problematical when the operator has to cope with and report variatigns in
incident flux| and/or ignition conditions (impingement/non-impidgement of the ignition source) becauge of
changes in the source-to-specimen distance. Examples of other problem areas are interpretation of obsgrved
non-ignition ¢f the specimen due to its shrink-back from thedgnition source and interpreting the effects dn the
test result of [restraining and supporting devices such as.clamps, grids and wires and the masking of spe¢imen
edges.

Such behavipur of the specimen should be reperted by the operator in the test report. If the effect|is so
extreme as tp make it impossible to obtain test data, this should be reported as the reason why the test pould
not be carriedl out.

Thermo-mechanical specimen responses in fire tests on plastics may give rise to localized withdrawal ¢f the
specimen frdm contact with the ignition source as a result of accelerated stress relaxation within the spegimen
under the influence of heat from.the ignition source. These effects may manifest themselves in various yays,
depending dn the chemical-and physical nature of the specimen, its dimensions and its orientatign as
determined Hy the specified test procedure. Examples are:

— shrinking;

— curling;

— sagging;
— slumping.

Gravitational effects on the test specimen are determined by its mass, dimensions and orientation. Depending
on these factors, the effect of gravity may result in sagging or slumping of the specimen. These effects may
aggravate or attenuate specimen deformation caused by internal thermo-mechanical stress-relaxation
processes. It may be noted in this connection that problems of slumping of thermoplastics specimens have
been resolved by ISO/TC 61/SC 4 in ISO 5659-2.

8 © ISO 2003 — Al rights reserved
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6.9 Problem-solving approaches to complications caused by melting effects in
thermoplastics

Melting effects can include flaming and non-flaming drip formation, adhesion of the specimen to an ignition
source such as a glow-wire, and melt-pool formation below the test specimen, which may be feeding fuel into,
or away from, the ignition zone.

If the test conditions correspond to foreseeable end-use scenarios, these results should be reported because
they are relevant to hazard and risk assessment. If there is no likely relevance of the test conditions to the end
use, it should be reported that the test could not be carried out as specified, and an alternative test procedure
should be selected.

6.10| Advantages and disadvantages of scale in fire tests

6.10.1 General

Difficulties are often experienced in extrapolating upwards from small-scale to jlarge-scale performance, for
there| are always implications to be taken into account in the trade-off between test precidion and test
relevance to end-use hazard assessment.

6.10.2 Large-scale, full-scale and real-scale tests

Such| tests may offer the only available realistic assessment of the gross effects of thermal defprmation and
gravity and the effects of fixtures and joints under end-use conditions in real fires. This raises quégstions about
the dacceptability of small-scale test data on parts of products”(or on materials used in products) given that
thesgq effects play a key role in the fire safety of the productin its application scenario.

The lprge-scale 1ISO 9705 room/corner test has beepised to validate the cone calorimeter for wall and ceiling
linings; it is the reference scenario for European\Union classification of building products. Other reference
scenarios include large rooms, ducts, corridors,(Stair-wells and fagades.

The advantage of large-scale tests is their relevance to end-use hazard assessment.

Theirl disadvantages lie in the operational hazards involved, including safety and environmental @spects, their
cost and their uncertain reproducibility.

6.10.B Intermediate-scale(tests

The major benefits oflintermediate-scale tests are associated with their ability to reflect more accurately the
fire cpnditions of realires than small-scale tests; for example:

Spedimen mounting: Due to the larger test apparatus, specimens can incorporate more readily end-use
fixturgs, joints and air-gaps. In addition, thick and/or profiled products may be accommodated. This capability
is valuable® for sandwich panels, which can be up to 200 mm thick and may be faced with steel sheet
contgining 150-mm-deep profiles. It is also valid for pipes, pipe insulation, cable trays, GRP framgs and similar
producits.

Ignition sources: The thermal characteristics of ignition sources can be related more closely to those of
design fires. Intermediate-scale tests may use either flame or radiant-heat sources. Gas-burner sources tend
to be more widely used with, typically, heat outputs in the range 30 kW to 300 kW and thermal attack on the
specimen surface in the range 25 kW/m2 to 75 kW/m2. The energy supplied to test specimens by ignition
sources in small-scale tests is 0,000 3 kW-h to 0,3 kW-h compared to 1 kW-h to 10 kW-h in intermediate-scale
tests (and 30 kW-h to 150 kW h in large-scale tests).

Test-specimen size and orientation: Intermediate-scale tests allow fire growth to be more realistically

evaluated; hence, the ability to measure flame spread away from the ignition-source impingement zone is a
desirable feature.

© 1SO 2003 — Al rights reserved 9
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In addition, since many products (especially thermoplastics) rapidly deform or melt when exposed to ignition
sources, more representative behaviour may be observed with intermediate-scale specimens, which are often
larger than 1 m2,

Disadvantages of intermediate-scale tests are associated with their inability to totally simulate a real-scale
scenario (for example, not reproducing all ventilation conditions, which would be important to characterize
flashover or smoke generation adequately) and the increased effluent and cost compared to small-scale tests.
Hence, there may be a tendency to reduce the number of test specimens, which could possibly result in lower
repeatability and reproducibility.

6.10.4 Small-scale tests

in its
have

In a small-sdale test, it is not easy to simulate the area, thickness, profile and orientation of the product
end-use, or P replicate actual mountings or fixtures. This also applies to joints and air-gaps, which. may
a critical inflyence on real-life product performance.

The advantdge of small-scale tests is that, provided they are correlatable with the largé’scale, they
provide reprgducible data which can be used for mathematical modelling.

can

NOTE S
cable and floo

all-scale tests have been successfully used in predicting fire performance of wall-linings, furniturg and

[ coverings in large-scale scenarios.
The disadvanptages of small-scale tests are:

a) theyare

replicatd

often carried out using standard substrates for the test specimens, and these substrates m4
real-scale conditions;

y not

b) they can ation

of ignitio

not replicate the range of conditions found in fires (including the size and duration of applig
n sources).

6.11 Impligations of the test apparatus design-for the applicability of the test data to the

purpose in

Important cri
use scenario

Ventilation

ftended by the test user

include:

ffects: Particular care is\called for when interpreting results obtained in closed-box appara

eria in the assessment of the relevance of the test procedure and apparatus to the intended

end-

fuses

ation
b tray
aises

where the rafio of specimen mass ‘to)chamber volume is important. The significance of under/over-venti
relative to the end-use scenarioy. and its relevance to apparatus such as the cone calorimeter, the cabl
used in cable tests and the-radiant panel used in flooring tests, should be taken into account. This 1
questions abput the relevafnce’of wind-assisted versus wind-opposed flame-spread regimes.

imen
of a

Mechanical |effects:xMechanical restraint of the specimen during thermal expansion can result in speqd
warping or fracture.\The use of restraining devices such as grids may also prevent the formation
beneficial cohesive'char layer on the specimen surface.

Thermal effects: The possible presence of heat sinks and incident-flux variations or an incident-flux gradient
over the surface of the specimen should be considered. Every effort should be made to eliminate such effects
or, if they are unavoidable, they should be taken account of in the final appraisal of the results.

6.12 Restrictions which apply when plastics are assessed using tests developed for other
materials

Similar considerations may arise if tests developed for specific classes of plastics such as cellular products
are used to assess other types of plastics product.

Account should be taken of behaviour such as melting, shrinking, slumping, swelling and bubbling.
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6.13 Factors relating to the calibration of the test apparatus, attainable precision of
measurements and operator training in observation and quantification of specimen damage

The equipment used to measure heat flux, temperature, gas/air-flow, gas concentration, time, size, mass and
air humidity should be calibrated. The laboratory should keep records of the calibration of this equipment.

A Technical Specification concerning the calibration of heat release measurement devices (ISO/TS 14934-1,
Reaction-to-fire tests — Calibration and use of radiometers and heat flux meters — Part 1. General principles)
has been developed by ISO/TC 92/SC 1.

Precision data is considered when each test method standard is developed, and reflected in the standard. If
necesgsary, any further aspects of guidance on catibration are inctuded i guidance form withimeaph standard.

7 Problems that may occur with plastics in standard fire tests

7.1 | Intumescence
This
ISO §
tests
surfa
Subd]
modi

5660-1 and
niter in these
ne specimen
h660-1:2002,
cimen in this

effect occurs with some plastics exposed to radiant heat in tests suchas ISO 5657, 1SC
659-2. Some formulations exhibit excessive swelling into the cone Heater or onto the pilot ig
Where this behaviour is expected, laboratories may increase’ the distance separating t
ce from the lower part of the cone radiator (e.g. froms25 mm to 60 mm in ISO
ause 7.5). It is important, however, to maintain the same irradiance at the surface of the spq
ied procedure as in the normal procedure.

7.2 | Extinction of pilot flames by highly flame-retardant plastics
This
of v3
tests
air o(
ISO 4

broblem can occur with tests such as ISO 56577and ISO 5659-2 due to the release of copig
pour-phase-active flame-quenching species=\Most pilot burners used in radiant-cone or
have diffusing flames, which are more readily extinguished than pilot flames where some p
curs in the burner. An alternative pilotuigniter that is less prone to extinction is the spark ig
660-1.

us quantities
radiant-panel
remixing with
niter used in

7.3 | Slumping of thermoplastics sheets

When vertically oriented thermoplastics sheets are exposed to radiant heat in tests such as 1S(Q
specimens soften and often_slump towards the source of radiant heat. Whilst this effect is realis

D 5658-2, the
ic for certain

fire c
must

7.4

The
deted

bnditions, the slumping behaviour may inhibit fire development (especially flame spread) ang
decide whether-itlis'realistic to introduce constraining devices (such as wires, nails or metal

Detection(of flaming drips

onfirmyation of a discontinuous flame spread hazard created by flaming drips is usually dor
tor_below the test specimen. This is preferred to the simple subjective reporting of an o

laboratories
bands).

e by using a
bservation of

flaming—@rips—n—addition—it-helps—to-establish-the—possibility-that-the-flaming-drips—may—-actas a secondary
ignition source to induce sustained flaming in other combustible material below the seat of the fire (e.g.
flaming drips falling from a product at ceiling height onto furnishings below, or at floor level).

O

The detection of flaming drips in tests such as ISO 11925-2 and 1SO 11925-3 is usually performed with paper
sheets (e.g. standard filter-paper or cigarette paper) or with cotton wool. The distance of the detector below
the test specimen needs to be sufficiently large (e.g. about 300 mm for small bar specimens) so that flaming
drips and any ignited detector will not significantly affect the flame-spread behaviour of the test specimen.

7.5 Edge effects

Whilst many building products are supplied in relatively large area sheets, the reaction-to-fire characteristics of
the edges of these sheets can be significantly different from the behaviour when the same fire source is
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applied away from the edges. This effect is determined in ISO 11925-2 by applying a small flame to both the
edge and the face of the specimen in duplicate tests; generally, ignition is easier when ignition sources are

applied to ed

ges.

Edge effects are also observable when specimens with joints are tested, e.g. in ISO 5658-2 and in ISO 9705.
The design of the joint (e.g. butt, T-piece, or taped or overlapping sections) governs the contribution of the

specimen; fo

r example, some surface coatings may delaminate from the joint.

In the cone calorimeter test (ISO 5660-1 and ISO 5660-2), specimens are mounted in a pan-shaped holder
and the edges are protected by a steel cover. This cover reduces the access of flames and air to the
vulnerable edges of products such as GRP sheets and metal-faced, rigid foam sandwich panels.

7.6 Profil

Many tests (
Hence, wher
not be suitah
be carefully
representatiy

7.7 Examples of fire tests that may be problematical for plastics

Fire teist Title Problems

ISO 5657:1997 Reaction to fire tests — Ignitability of building Intumescence; extinction of pi

products using a radiant heat source flame with highly flame-retard
plastics

ISO 5658-2.1996  Reaction to fire tests — Spread of flame'=— Softening/slumping of
Part 2: Lateral spread on building products in thermoplastics sheets
vertical configuration

ISO 5660-1: Reaction-to-fire tests — Heat rélease, smoke Melting; intumescence; edge

ISO 11925-

ISO 11925-3

bd products

b.g. 1ISO 5658-2) for construction products are designed for use with substantially flat'Specir

tests of profiled plastics products are required, the specimen holders and ignition sources
le. When necessary, special specimen-mounting arrangements may be used;but their use
Hescribed in the test report. Whenever possible, the mounting of the test specimens shou
e of the conditions of end use of the profiled product.

production and mass loss.rate’— Part 1: Heat
release (cone calorimetersmethod)

Reaction to fire tests:== Ignitability of building
products subjected to direct impingement of
flame — Part 2:'Single-flame source test

Reaction to fire tests — Ignitability of building
products subjected to direct impingement of
flamre'— Part 3: Multi-source test

effects in GRPs; fagade prody
especially foam panels

Detection of flaming drips;
shrinkage of thermoplastics fg

Relevance of flame-impingem
aspect (edge or face)

Detection of flaming drips;
shrinkage of thermoplastics
foams; softening/slumping of
thermoplastics sheets

hens.
may
must
Id be

ot
hnt

cts,

ams

ent
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