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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING —

Part 5-2: Corrosion damage effects of fire effluent —
Summary and relevance of test methods
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
national electrotechnical committees (IEC National Committees). The object of IEC_isito pr
ernational co-operation on all questions concerning standardization in the electrical and electronic fiel
s end and in addition to other activities, IEC publishes International Standards, Techhical Specificd
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter{sreferred to as
blication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
the subject dealt with may participate in this preparatory work. International,{governmental and
vernmental organizations liaising with the IEC also participate in this preparation/ IEC collaborates c|
th the International Organization for Standardization (ISO) in accordance~with conditions determin
reement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, @synearly as possible, an interng
nsensus of opinion on the relevant subjects since each technical{committee has representation frg
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N3
mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible~for the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any diver
tween any IEC Publication and the corresponding. fiational or regional publication shall be clearly indica
b latter.

C itself does not provide any attestation ef~conformity. Independent certification bodies provide conf
sessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fdg
rvices carried out by independent certification bodies.

users should ensure that they have the latest edition of this publication.

liability shall attach to IEC orsits directors, employees, servants or agents including individual expert
bmbers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of_the publication, use of, or reliance upon, this IEC Publication or any othe)
blications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicati
lispensable far the correct application of this publication.

tention is _drawn to the possibility that some of the elements of this IEC Publication may be the subj
tent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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5069545-2, which is a technical specification, has been prepared by IEC tech

comimittee 89: Fire hazard testing.

nical

This third edition cancels and replaces the second edition published in 2002.

The main changes with respect to the previous edition are listed below:

References to IEC TS 60695-5-3 (withdrawn in 2014) have been removed.
ISO/TR 9122-1 has been revised by 1ISO 19706.

References to ISO 11907-2 and ISO 11907-3 have been removed.

Terms and definitions have been updated.

Text in 5.4 has been updated.
Text in 5.5.8 (5.7.8 in Ed. 2) has been updated.
Text in Clause 6 (7 in Ed. 2) has been updated.
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— Bibliographic references have been updated.

It has the status of a basic safety publication in accordance with IEC Guide 104 and
ISO/IEC Guide 51.
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text of this technical specification is based on the following documents:
Draft Report on voting
89/1473/DTS 89/1506/RVDTS

nformation on the voting for Its approval can be found In the report on voting indicat

anguage used for the development of this Technical Specification is English.

document was drafted in accordance with ISO/IEC Directives, Part 2y/and develop

hre described in greater detail at www.iec.ch/standardsdev/publigations.
s technical specification, the following print types are used:

bold: terms referred to in Clause 3

technical specification is to be read in conjunction with IEC 60695-5-1.

of all parts in the IEC 60695 series, published under the general title Fire hazard tes
pe found on the IEC website.

committee has decided that the cofitents of this document will remain unchanged unt
lity date indicated on the IEC~website under webstore.iec.ch in the data related tq
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INTRODUCTION

In the design of an electrotechnical product the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective of component, circuit
and equipment design, as well as the choice of materials, is to reduce the risk of fire to a
tolerable level even in the event of reasonably foreseeable (mis)use, malfunction or failure.
IEC 60695-1-10 [1]1, IEC 60695-1-11 [2], and IEC 60695-1-12 [3] provide guidance on how
this is to be accomplished.

Fires involving electrotechnical products can also be initiated from external non-electrical

Soureges—coRstaeratohs—o et - e—ereatt a-Ov-efa aZatea FEA

The pim of the IEC 60695 series is to save lives and property by reducing the number”of|fires
or rejducing the consequences of the fire. This can be accomplished by:

e tlying to prevent ignition caused by an electrically energised component.part and, in the
gvent of ignition, to confine any resulting fire within the bounds of the-enclosure of the
¢llectrotechnical product.

e tlying to minimise flame spread beyond the product’s enclosure’ and to minimisg the
harmful effects of fire effluents including heat, smoke, and toxic or corrosive combustion
products.

All fire effluent is corrosive to some degree and the levelfof*potential to corrode depends on
the nature of the fire, the combination of combustible materials involved in the fire, the nature
of thp substrate under attack, and the temperature and\relative humidity of the environmgnt in
which the corrosion is taking place. There is)n0o evidence that fire effluent |from
electrotechnical products offers greater risk ofscorrosion damage than the fire effluent
from|other products such as furnishings, building~zmaterials, etc.

The |performance of electrical and electronic components can be adversely affectefl by
corrpsion damage when subjected tofire effluent. A wide variety of combinations of $mall
guartities of effluent gases, smokeg" particles, moisture and temperature may provide
conditions for electrical component@©r system failures from breakage, overheating or shorting.

Evalpation of potential corresioh damage is particularly important for high value and sdfety-
relatpd electrotechnical products and installations.

Technical committees responsible for the products will choose the test(s) and specify the |evel
of sqverity.

The [study of corrosion damage requires an interdisciplinary approach involving chem|stry,
electricity =—~physics, mechanical engineering, metallurgy and electrochemistry. In| the
preppration of this part of IEC 60695, all of the above have been considered.

IEC 60695-5-1 defines the scope of the guidance and indicates the field of application.

IEC 60695-5-2 provides a summary of test methods including relevance and usefulness.

1 Numbers in square brackets refer to the bibliography.
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FIRE HAZARD TESTING —

Part 5-2: Corrosion damage effects of fire effluent —
Summary and relevance of test methods

1 Scope

This
meth

suminary of test methods in common use, either as international standards or.'nation
5try standards. It includes special observations on their relevance, for electrotechpical

indu
prod

One
basi
meth
inclu

2

The
cont
cited

any amendments) applies.

IEC

electrotechnical products

IEC
Geng

IEC
publ

ISO

ISO

part of IEC 60695, which is a technical specification, gives a summary of the
ods that are used in the assessment of the corrosivity of fire effluent. It presents-a

Licts and their materials, to real fire scenarios and gives recommendationson their U

of the responsibilities of a technical committee is, wherever applicable, to make u

safety publications in the preparation of its publications. The requirements,
ods or test conditions of this publication will not apply unless-specifically referred
ded in the relevant publications.

Normative references

following documents are referred to in the textin such a way that some or all of
bnt constitutes requirements of this document: For dated references, only the ed
applies. For undated references, the latest-edition of the referenced document (incld

60695-4:2012, Fire hazard testingi— Part 4: Terminology concerning fire testg

60695-5-1, Fire hazard testing — Part 5-1: Corrosion damage effects of fire efflu
eral guidance

GUIDE 104, The \preparation of safety publications and the use of basic s
cations and groupsafety publications

Guide 51, Safety aspects — Guidelines for their inclusion in standards

13943:2017, Fire safety — Vocabulary

test
brief
Al or

S€E.

e of
test
to or

their
ition
ding

for

14

ent -

afety

ISO

19706:2011. Guidelines for assessing the fire threat to people

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60695-4:2012 and

ISO

3.1

13943:2017 (some of which are reproduced below), apply.

corrosion damage

phys

ical and/or chemical damage or impaired function caused by chemical action

[SOURCE: ISO 13943:2017, 3.69]
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corrosion target
sensor used to determine the degree of corrosion damage (3.1), under specified test

cond

Note 1 to entry:

itions

simulate the behaviour of a product or a component.

[SOURCE: ISO 13943:2017, 3.70]

This sensor may be a product, a component. It may also be a reference material or object used to

3.3

fire gfftoermt

all pases and aerosols, including suspended particles created by combustion or
pyrolysis (3.6) and emitted to the environment

[SOURCE: ISO 13943:2017, 3.123]

3.4

fire gcenario

gualitative description of the course of a fire with respect to time, ddentifying key events| that
charfcterize the studied fire and differentiate it from other possible.fires

Note L to entry: See fire scenario cluster (ISO 13943:2017, 3.154)7and representative fire scgnario
(1SO 13943:2017, 3.153).

Note P to entry: It typically defines the ignition and fire growth procCesses, the fully developed fire stage, the fire
decay stage, and the environment and systems that will impact_ efithe course of the fire.

Note B to entry: Unlike deterministic fire analysis, where«fire scenarios are individually selected and uspd as
desigh fire scenarios, in fire risk assessment, fire scenarigs are used as representative fire scenarios with|n fire
scengrio clusters.

[SOYRCE: ISO 13943:2017, 3.152]

3.5

phygical fire model

labofatory process, including.the apparatus, the environment and the fire test procgdure
interjded to represent a certain-phase of a fire

[SOURCE: ISO 13943:2017, 3.298]

3.6

pyrﬂ‘lysis

chemical decomposition of a substance by the action of heat

Note | toentry: Pyrolysis is often used to refer to a stage of fire before flaming combustion has begun.

Note 2 to entry: In fire science, no assumption is made about the presence or absence of oxygen.

[SOURCE: ISO 13943:2017, 3.316]

3.7

smoke

visib

le part of a fire effluent (3.3)

[SOURCE: ISO 13943:2017, 3.347]
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4 Classification of test methods

4.1

Test

General

methods can be classified according to three criteria:

a) the nature of the test specimen which is burned;

b) the physical fire model used in the test;

c) the nature of the measurement of corrosivity.

4.2 | Test specimen

4.2.1 Product testing

The |test specimen is a manufactured product or a representative portion..of a proguct.
Examples include: a printed circuit board, a switchboard, a computer or a cable:

4.2.2 Material or composite sample testing

The test specimen is a basic material (solid or liquid), or composite of materials.

4.3 | The physical fire model

Test{methods use a wide variety of heat sources and- geometries. The amount, the rate of
prodlction and the corrosive nature of fire effluent released from a given material or prqduct
is not an inherent property of that material or product, but is critically dependent orn the
con;]étions under which that material or product istburnt. In a fire scenario or a fire test, the
chemical nature of the fuel, the decomposition ‘temperature and the amount of ventilation are
the main variables which affect the compositiony of fire effluent.

It is gritical to show that the test conditions defined in a standardized test method are relgvant
to, apd replicate, the desired stage of.a real fire. ISO has published a general classificatipn of
fire qtages in 1ISO 19706, shown in.Table 1. The important factors affecting effluent produgtion
are gxygen concentration and irradiance/temperature.

4.4 | The nature of the corrosivity measurement

4.4.1 Product as target

In these cases the.corrosion target is a manufactured product or a representative portipn of
a prpduct. Examples include: printed wiring boards, switchboards, washing machines| and
computers.

The |cortosion damage effects of fire effluent on the product can be assessed by
degradn’rinn of function as determined hy iannpr‘finn or measurement

4.4.2 Simulated product as target

When a simulated product is used as the target, the corrosion target is typically a reference
circuit, a thin sheet of metal or a metal mirror. The corrosion damage effects of fire effluent
on the target can be assessed by changes in appearance, mass or measurements of
mechanical, physical or electrical characteristics.
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4.4.3 Indirect assessment

An indirect method of assessment is one that uses no corrosion target but measures a
characteristic of the gases and vapours evolved. For example, the amount of halogen acid
produced, or the pH and/or the conductivity of a solution in which the gases and vapours
evolved by combustion have been dissolved.

5 Published test methods

51

nnnnnn

The
in i

test methods reviewed in this clause were selected on the basis that they arepubli
hternational, national or industry standards, and are in common usage in

elecfrotechnical field. It is not intended to review all possible test methods.

NOTEH
in pla

5.2
5.2.]

Inter
meth

5.2.2

The

othe
halo
cons

These summaries are intended as a brief outline of the test methods and as such(not'meant to be u
Ce of full published standards.

Tests for the determination of halogen acid in combustieh gases
Standards

hational standard IEC 60754-1 [4], which is a test on\cable materials, is based or
od described in 5.2.2 to 5.2.6.

Purpose and principle

standard specifies the procedure for the determination of the amount of halogen acid

than hydrofluoric acid, evolved duting the combustion of compounds baseq
jenated polymers, and compounds ¢ontaining halogenated additives, taken from
tructions.

For fleasons of precision this method is not recommended for reporting values of halogen

evol

5.2.3

The

5.2.4

The
spec
20 m

ed less than 5 mg/g of thecsample taken.

Test specimen

est specimen has_a mass of between 0,5 g to 1,0 g cut into a number of small pieceqg.

Test method

fest specimen is heated in a tube furnace in a stream of air. The temperature of the
imeR_js raised at a uniform rate to 800 °C over a time of 40 min and held at 800 °

inn“The air flow is 0,0157 x (D/mm)?2 litres per hour (where D is the diameter o

shed
the

sed

the

gas,
on
able

acid

test
C for
f the

furnace tube) so as to give an air velocity in the tube of 20 m x h=* (0,56 cm x s~=1). At the exit
of the tube the gases produced by the thermal decomposition of the test specimen pass
through two wash bottles each containing at least 220 ml of 0,1 M sodium hydroxide solution
so that any acid gases are absorbed by the alkaline solution. The amount of halogen acid,
expressed as hydrochloric acid, is found by titration with silver nitrate and ammonium
thiocyanate.

5.2.5 Repeatability and reproducibility

No interlaboratory test data are currently available.
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5.2.6 Relevance of test data to corrosion hazard assessment

The method is intended for the type testing of individual components used in cable
construction. It is an analytical chemistry test for halogen acid (other than hydrofluoric acid)
and does not directly measure corrosion damage. It is known that halogen acids cause
corrosion, but many other chemical species are also corrosive and these will not be detected
by this test. A high halogen acid production will therefore indicate a high corrosive potential,
but a low halogen acid content will not necessarily mean a low corrosive potential.

The combustion conditions used in this test are designed to maximize the halogen acid
production from materials which contain halogen. They are not designed to model any
partifFttar stage of a fire, but they most closely correspond 1o stage 1c of 1able I, I.e. |non-
flaming pyrolytic decomposition.

5.3 | Tests for the determination of the acidity and conductivity of combustion gases
dissolved in an aqueous solution

5.3.1 Standards

One| international standard, IEC 60754-2 [5], and many national_ standards, for example,
CANJCSA C22.2 [6], DIN VDE 0472-Part 813 [7] and NF C 20-453[8], are based on| the
metHod described in 5.3.2 to 5.3.6.

Anngx A lists differences between some of these methods.

5.3.7 Purpose and principle

Fire|effluent, evolved from the pyrolysis or cambustion of a test specimen, is bulbled
throygh distilled or demineralized water. The "pH, or pH and conductivity, of the resylting
aqugous solution is then measured.

Such an assessment has the advantage’of being both relatively simple and cheap, but hap the
disa@lvantage that it does not directlymeasure corrosion damage. An assumption is made
that | certain level of the measured parameter will correspond to an unacceptable corrgsive
poteftial. This will be valid for a\given scenario only if independent measurements have peen
made to establish such a correlation.

5.3.3 Test specimen

The test specimen has a mass of about 1,0 g cut into a number of small pieces.

5.3.4 Test-method

An gnnufar furnace is set to a temperature specified in the relevant standard of betyween
750
comlbustic te—w HH-AaCe- 3 :
combustion gases are bubbled through wash bottles containing distilled or demineralized
water.

5.3.5 Repeatability and reproducibility

Repeatability and reproducibility have been determined during interlaboratory trials used to
develop the French standard, NF C 20-453:

— repeatability: 4 % to 7 %,;
— reproducibility: 9 % to 11 %.

The values depend on test conditions and materials (see Annex B).
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5.3.6 Relevance of test data to corrosion hazard assessment

For strong acids and bases, it is known by experience that within a generically similar family
of materials the acid/basic gas test can rank materials in the order of their corrosive potential
towards a given substrate. It is also known by experience that this may not be true in
comparing different families of materials. It is also known by experience that the corrosive
potential of an aqueous medium is related to its electrical conductivity.

5.4 Tests for the determination of corrosive gases by evaluation of copper corrosion
in ASTM D 2671 — Sections 89 to 95 [9]

5.4.1 Pourposeandprimcipte

Threp tests are described for heat-shrinkable insulating tubing. Procedure A {5 la [non-
contqct test using a copper mirror at elevated temperature. Procedure B. is coptact
corrgsion with heat. Procedure C is a cyclical-corrosion test using humidity and copper dlist.

5.4.2 Test specimen

The [test specimens are cut from the tubing (strips which have a totalyoutside area of gbout
150 jmm?2 if the diameter is less than 10,2 mm; a 6 mm x 25 mm striplif the diameter is gr¢ater
thanlor equal to 10,2 mm).

5.4.3 Test methods
a) Hrocedure A

Metal mirrors are used as targets. These are 256vmm long by 6 mm wide. The mirror is
acuum deposited copper with a thickness “which gives between 5% and 15 %
ansmission of normal incident light of wavelength 500 nm. Corrosion is considered {o be
bmoval of the copper and is measuredas the percentage of the original coated |area
hich has become transparent. The copper mirror is prepared by depositing copper |on a
reviously cleaned plate of glass in atvacuum. The test pieces are placed in the bottdm of
dry test tube, the lower part of which is immersed in an oil bath at the temperaturg and
time specified in the specification. The copper mirror, suspended inside this tube and|kept
a temperature of less than 60-°C throughout the test, is used to assess the corrosiv|ty of
e products evolved.

s S o<

Ve

—

b) HRrocedure B
Tlubing is slid over\sbare copper conductors that are then heated under spegified
cpnditions. Afterwards the tubing is slit open and the copper is examined pitting| and
blackening.

¢) Rrocedure €
Tlubing .is_dusted with powdered copper and then temperature cycled under spegified
conditions. After this heat treatment the copper is examined for any evidence of extefsive

g1reen or brown discolouration.

5.4.4 Special observations

These methods are qualitative. Preparation of the copper mirror is a delicate operation (see
ASTM D 2671, sections 85 to 95 [9]). The degradation of the test specimen corresponds to
stage 1b of Table 1, i.e. non-flaming oxidative decomposition.

5.4.5 Repeatability and reproducibility

No interlaboratory test results are currently available.

5.4.6 Relevance of test data to corrosion hazard assessment

The test method indicates the potential of a test specimen to generate species capable of
corroding copper when undergoing non-flaming oxidative decomposition.
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5.5 Cone corrosimeter method
55.1 Standards

Two standards are based on this method, I1ISO 11907-4 [11] and ASTM D 5485 [12].

5.5.2 Purpose and principle

This test measures the corrosion damage effect, by loss of metal from a target, of the
combustion effluents of materials, components or products. The metal loss is calculated from
the increase in electrical resistance of the target due to the decrease in conductive cross-

sectiepral-ares:

5.5. Test specimen

The [test specimen is limited to a material, component or finished product witha maximum
size pf 100 mm x 100 mm in area and normally 6 mm in thickness.

5.5. Corrosion target

The target is composed of two circuit elements of identical metal assembled on a non-reaftive
subsfrate. One circuit element is active and is used for measuring corrosion damagej the
othef, with a protective coating, is used as a reference. Both«ofthe elements of the target are
expgsed to combustion products during the test. The typecoficorrosion damage identified is
an ipcrease in electrical resistance due to conductive (metal loss. The corrosion-damage
measguring instrument consists of a Kelvin bridge, -modified for the measurement of the
chanlge in electrical resistance of corrosion targets.“Fhe reduction in thickness of the metal
is cajculated from the increase in electrical resistance.

The |type of target used is determined by,the application and by the range of corrofsion
dampge. Two copper targets have been used to develop data on the corrosivity of combuption
prodpcts. A target of 250 nm nominal thickness has been found to be susceptible to complete
corrgsion in some tests. To measurecorrosion in excess of 250 nm, a target of 4 50D nm
nominal thickness is recommended-in addition to, or instead of, the 250 nm target. With the
250 pm target, metal loss values have been found to be different from those of the 4 50D nm
targgqt for the same experimént. Data from each target should therefore be considered
separately, and not combinéd)in reporting results for a material or product without approgriate
reference to the target used.

A schematic diagram of a 4 500 nm target is depicted in Figure 1.

5.5.5 Test. method

The |testspecimen is exposed to a radiant heat flux. A spark igniter is used to ignitg the
gh a
olds

Two preliminary tests are run to determine the average 70 % mass loss value of the test
specimen. In the subsequent corrosion damage test, if a 70 % mass loss is attained in less
than 60 min, the target is exposed to the flowing gases until the 70 % mass loss value is
obtained. The exposure chamber is then sealed and exposure continues until 60 min have
elapsed from the start of the test. If a 70 % mass loss is not attained in less than 60 min, the
target is exposed to the flowing gases until 60 min have elapsed from the start of the test.

After exposure, the metal loss is calculated from the increase in electrical resistance of the
target. The target is then placed in a separate chamber, with a controlled relative humidity of
75 % and at a temperature of 23 °C, for 24 h after which the metal loss is again determined.
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Dimensions in millimetres

O

Key
1 Ag
2 Cd
3 R4

NOTEH
Fig
5.5.6

The
corr

AST

for aldditional data to assist in the design of electrical insulations or covering products, ¢

deveg
doeg
fire

ISO

assis
reco

5.5.7

No interlaboratory test results are currently available.

A
Y

IEC,

tive element
nnectors to corrosion-measuring instrument

ference element

The reference element is protected with a non-reactive material.

Special observation

method makes it possible to test somexfinished products and to assess the d
bsion damage effects on copper in a printed circuit board.

M D 5485 is intended for use in evaluations of electrical insulations or covering prod

lopment and research of electrical insulations or coverings products. The ASTM
not prescribe the heating flux level to be used but states that it should be relevant t
cenario being investigated:-(up to 100 kW x m=2),

11907-4 is intended\for the evaluation of materials or products, for additional da
t in the design_oOf)products, and for development and research purposes. The ISQO
mmends an irradiance of 50 kW x m=2 or other heating fluxes up to 100 kW x m~2,

Repeatability and reproducibility

ure 1 — Schematic drawing of a typical corrosion target of defined metal thickngss

irect

ucts,
r for
test
b the

a to
test

5.5.8

Relevance of test data to corrosion hazard assessment

The method should be used to measure and describe the response of materials and/or
products to heat and flame under controlled conditions but shall not be used to describe or
appraise the fire hazard or fire risk of materials under actual fire conditions. However, results
of this test may be used as elements of a fire hazard or risk assessment, insofar as they
relate to a particular end use.

6 Overview of methods and relevance of data

The methods outlined in Clause 5 are summarized in Table 2, in terms of limitations of the
test method, and applicability to the fire stages defined in Table 1. These methods are based
on a wide variety of physical fire models and test specimen geometries, which can have a

majo

r effect on way in which fire effluent is produced.
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Product committees intending to adopt or modify any of these test methods shall ensure that
the method is appropriate and suitable for the intended use.

The tests are intended to be used to evaluate the relative degree of possible corrosion
damage effects of fire gases to exposed materials and products under controlled laboratory
conditions, and should not be considered, or used, for describing or appraising the corrosion
risk of materials, products or systems under actual fire conditions.

In order to assess the risk of corrosion damage when materials burn, the ranking of
materials by corrosivity should be combined with their heat and flame response
characteristics (for example, ignitability, surface spread of flame, rate of heat release). The
assejssment of risk of corrosion damage in the event of fire requires consideration of many
factdrs including fuel load, intensity of burning, ventilation conditions, humidity levels and the
natufe of the exposed surfaces.

NOTH These methods are based on a wide variety of physical fire models and test specimern’ geometries, which
can gffect the nature of the corrosive species generated from a material or product. Therefore it cannot be
assumed that the rank ordering of corrosion data from materials or products from one test-will be the same as the
rank qrdering from another test.
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Annex A
(informative)

Acidity and conductivity of aqueous solutions —
Test methods

Table A.1 shows test methods for the measurement of acidity and conductivity of aqueous
solutions obtained after bubbling combustion effluent through water.

tl;f aqueous solutions obtained after bubbling combustion effluent through wate

Parameters IEC 60754-2 [5] CAN/CSA DIN VDE 0472, NF'C20-453 [8]
C22.2 [6] Part 813 [7]

Temperature of combustion (°C) 950 + 15 800 + 10 750 to 800 800 + 10

Test|specimen mass (mg) 1000+5 500 + 50 1000 500+ 1

Natufe of test specimen Divided into - £ One piece gnly
small pieces

Air flpw rate (dm3 x h™1) 15 to 30 Approximately 6 10+ 3 15 to 30

Volume of water for absorption 1 000 600 170 75+5

(cm?3

Finall volume for measurement 1000 1000 170 500

(cm?3

Time| of measurement After After During and after After
combustion cambustion combustion combustidn
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Annex B
(informative)

Determination of repeatability and reproducibility —
Comparative tests of solutions of combustion gases

These tests were carried out during the study of the French standard NF C 20-453 [8]. It was
found that the repeatability and the reproducibility were better when the tested materials were
homogeneous, without filler.

In Tlables B.1, B.2 and B.3 each numerical value is the average obtained from |four
measgurements, except when a different number of measurements is indicated in~brackets,
after| the value of the parameter. In some cases minimum values or maximumfvalueg are
given instead of the average value. The procedure used is described in Frénch standard
NF ¢ 20-453 (see also Annex A).

Repe¢atability and reproducibility

The pstimated value of these parameters are:

|
-

bpeatability: 4% to 7 %,;
bproducibility: 9 % to 11 %.

|
-

(seelexperimental results in Tables B.1, B.2 and B.3).
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