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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 5-1: Corrosion damage effects of fire effluent —
General guidance

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC )is to pro
ternational co-operation on all questions concerning standardization in the electrical and elegtronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter' referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC Natianal Committee interg

the subject dealt with may participate in this preparatory work. Internationaly governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance\With conditions determine
greement between the two organizations.

Q = T = Q

onsensus of opinion on the relevant subjects since each technical committee has representation frof

g
Tlhe formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an internat
g
interested IEC National Committees.

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of]
Rublications is accurate, IEC cannot be held responsible“for the way in which they are used or for
misinterpretation by any end user.

Ip order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in.their national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding-national or regional publication shall be clearly indicat
the latter.

IEC itself does not provide any attestation-of conformity. Independent certification bodies provide confo
ssessment services and, in some areasy“access to IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent cestification bodies.

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

o liability shall attach to IECor'its directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of \the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn 'to/the Normative references cited in this publication. Use of the referenced publicatio
indispensable for\the correct application of this publication.

ttention is-drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent rights./ IEC shall not be held responsible for identifying any or all such patent rights.
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Thig redline version of the official IEC Standard allows the user to identify the changes made to
the |previous edition IEC 60695-5-1:2002. A vertical bar appears in the margin wherevér a
change has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60695-5-1 has been prepared by |IEC technical committee 89: Fire
hazard testing.

This third edition cancels and replaces the second edition, published in 2002, and constitutes
a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) References to IEC TS 60695-5-3 (withdrawn in 2014) have been removed.

Full
the

The

This
acc

ava
IEC

It h
I1ISO

In this standard; the following print types are used:

eterences to I|EC 60095-1-1 are now to Iits replacements: [EC 60695-1-10
EC 60695-1-11.

SO/TR 9122-1 has been revised by ISO 19706.

Table 1 has been updated.

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

Text in 6.4 has been updated.

Bibliographic references have been updated.

text of this International Standard is based on the following.documents:
FDIS Reporten voting
89/1539/FDIS 89/1543/RVD

information on the voting for its approval ecan'be found in the report on voting indicate
above table.

language used for the development.of this International Standard is English.

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

lable at www.iec.ch/membeérs_experts/refdocs. The main document types developed
are described in greater detail at www.iec.ch/standardsdev/publications.

as the status ofya basic safety publication in accordance with IEC Guide 104
IEC Guide 51!

AriT bold: terms referred to in Clause 2

and

d in

d in

brdance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplemient,

by

and

This standard is to be read in conjunction with IEC TS 60695-5-2.

A list of all parts in the IEC 60695 series, published under the general title Fire hazard testing,

can

be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that-it
contains colours which are considered to be useful for the correct understanding of its
confents. Users should therefore print this document using a colour printer.
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INTRODUCTION

In the design of an electrotechnical product the risk of fire and the potential hazards

asspciated with 1iTe need to be considered. In his respect the objective ol component, cifcuit
and| equipment design, as well as the choice of materials, is to reduce the risk of fife‘d{o a
tolefable level even in the event of reasonably foreseeable (mis)use, malfunction or {ailure

IEC|60695-1-10, IEC 60695-1-11, and IEC 60695-1-12 [1]" provide guidance o }tow this is to
be accomplished.

Firds involving electrotechnical products can also be initiated from{external non-electrical
soufces. Considerations of this nature are dealt with in an overall firethazard assessment.

Thel aim of the IEC 60695 series is to save lives and property by reducing the number of fires
or reducing the consequences of the fire. This can be accomplished by:

e {rying to prevent ignition caused by an electrically, ehérgised component part and, in|the
bvent of ignition, to confine any resulting fire witlin the bounds of the enclosure of|the
blectrotechnical product.

e [rying to minimise flame spread beyond ,the" product’s enclosure and to minimise |the
harmful effects of fire effluents including.heat, smoke, and toxic or corrosive combustion
broducts.

All fire effluent is corrosive to some _degree and the level of potential to corrode depends on
the [nature of the fire, the combination*of combustible materials involved in the fire, the nafure
of the substrate under attack, and the temperature and relative humidity of the environme?ﬁt in

whi¢h the corrosion damage-is taking place. There is no evidence that fire effluent from
eledtrotechnical products offers’greater risk of corrosion damage than the fire effluent from
other products such as furnishings; or building materials;—ete.

The| performance of™electrical and electronic components can be adversely affected| by
corfosion damage when subjected to fire effluent. A wide variety of combinations of small
quantities of effluent gases, smoke particles, moisture and temperature may proyide
confitions for{glectrical component or system failures from breakage, overheating or shorting.

related electrotechnical products and installations.

Eva|l‘uation of potential corrosion damage is particularly important for high value and safety-

Technical committees responsible for products will choose the test(s) and specify the level of
severity.

The study of corrosion damage requires an interdisciplinary approach involving chemistry,
electricity, physics, mechanical engineering, metallurgy and electrochemistry. In the
preparation of this part of IEC 60695-5, all of the above have been considered.

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

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

1 Numbers in square brackets refer to the bibliography.


https://iecnorm.com/api/?name=9ecc6f0a03df59e5403b29603208e98b

IEC 60695-5-1:2021 RLV © IEC 2021 -7-



https://iecnorm.com/api/?name=9ecc6f0a03df59e5403b29603208e98b

1

-8- IEC 60695-5-1:2021 RLV © |IEC 2021

FIRE HAZARD TESTING -

Part 5-1: Corrosion damage effects of fire effluent —
General guidance

Scope

Thig

preparation of standards in accordance with the principles laidgdown in IEC Guide 104

I1ISO

Onsg
bas
metf]
refe

part of IEC 60695 provides guidance on the following:

jeneral aspects of corrosion damage test methods;
methods of measurement of corrosion damage;
consideration of test methods;

elevance of corrosion damage data to hazard assessment.

basic safety publication is primarily intended for use by te€hpical committees in

IEC Guide 51. It is not intended for use by manufacturers or, certification bodies.

of the responsibilities of a technical committee is, wherever applicable, to make us
¢ safety publications in the preparation of its/publications. The requirements,

rred to or included in the relevant publications.

the
and

e of
test

hods or test conditions of this basic safety pulfigation will not apply unless specifigally

2 |Normative references

Thel following documents are referred;to in the text in such a way that some or all of lreir
content constitutes requirements ofithis document. For dated references, only the edition
citefl applies. For undated referenges, the latest edition of the referenced document (includiing
any|lamendments) applies.

IEC| 60695-1-1:1999, Fire hazard testin Part 1-1. Guidance for-assessing the fire -hazxard
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IEC
eled

IEC
eled

IEC
Sun

IEC
pub

I1ISQ

ISO|
effll

ISQ

ISQ

3

For

beeh taken from-ISONEC 13943, apply.

1ISO
add

60695-1-10, Fire hazard testing — Part 1-10: Guidance for assessing the fire hazar
trotechnical products — General guidelines

60695-1-11, Fire hazard testing — Part 1-11: Guidance for assessing the fire hazar
trotechnical products — Fire hazard assessment

TS 60695-5-2, Fire hazard testing — Part 5-2: Corrosion dafagge effects of fire efflue
mary and relevance of test methods

GUIDE 104, The preparation of safety publications and the use of basic sg
jcations and group safety publications

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

11907-1:2019, Plastics — Smoke gengerdtion — Determination of the corrosivity of
ents — Part 1: General concepts and applicability

13943:2017, Fire safety — Vocabulary

19706:2011, Guidelines faryassessing the fire threat to people

Terms and definitions

the purposes of’'this document, the following terms and definitions;—seme—-of-which-H

and _4EC  maintain terminological databases for use in standardization at the folloy
resses:

0 of

0 of

nt —

fety

fire

ying

3.1

EC ElecClropedia: avallable at ntp.//www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

corrosion damage
physical and/or chemical damage or impaired function caused by chemical action

[SO

3.2

URCE:HSOHEC 13943 definition25 1SO 13943:2017, 3.69]

corrosion target
sensor used to determine the degree of corrosion damage (3.1), under specified conditions
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1 to entry: This sensor may be a product, a component,—era—reference—material-used-to-simulate-them. It

also be a reference material or object used to simulate the behaviour of a product or a component.

URCE:41SOHAEC 13943 definition26 1SO 13943:2017, 3.70]

3.3

fire
stad

heaf release rate and the temperature of the fire are decreasing

[SO

34
fire

decay
e of fire development after a fire has reached its maximum intensity and during \A@ﬁ

O

the

URCE: ISO 13943:2017, 3.122] q/
N
<:f
effluent Y
i all gases andfer aerosols, {including suspended particle reated by combustion
yrolysis (3.9) and emitted to the environment %Q

cha

Noteg]
(ISO

qualitative desc ggn of the course of a fire with respect to time, identifying key events

Facterize tudied fire and differentiate it from other possible fires

@)

ry: See fire scenario cluster (ISO 13943:2017, 3.154) and representative fire scer

that

ario

1t
1 zﬂow, 3.153).
\%

Not

Y " TPy ; Mool ok PR b () ol 4l FANTI ' } () " 4l
< LU TIITYy. retypieaity Uciiiics Uic Tyrmiultt artiua TITT yruwinm PrultooTo, T TUlTy UTVTIUPTU TITT Staytc, Ul

decay (3.3) stage, and the environment and systems that will impact on the course of the fire.

Note

3 to entry: Unlike deterministic fire analysis, where fire scenarios are individually selected and use

fire

d as

design fire scenarios, in fire risk assessment, fire scenarios are used as representative fire scenarios within fire

scen

[SO

ario clusters.

URCE: ISO 13943:2017, 3.152]


https://iecnorm.com/api/?name=9ecc6f0a03df59e5403b29603208e98b

IEC 60695-5-1:2021 RLV © IEC 2021 -1 -

3.6

flashover
<stage of fire> transition to a state of total surface involvement in a fire of combustible
materials within an enclosure

[SOURCE: ISO 13943:2017, 3.184]

3.7

full developed fire
state of total involvement of combustible materials in a fire

[SOURCE: ISO 13943:2017, 3.192] Q§
3.8 q/'\
leakage current Q
elegtrical current flowing in an undesired circuit NG

/
3.9 <0

physical fire model
labgratory process, including the apparatus, the environment@athe fire test proceg
intended to represent a certain phase of a fire

[SOURCE: ISO 13943:2017, 3.298]

3.1

o

O
NS
S

! QQ‘<

pyrplysis

chemical decomposition of a substance by the&@on of heat

Notel 1 to entry: Pyrolysis is often used to refer to &gﬁ]e of fire before flaming combustion has begun.

Note] 2 to entry: In fire science, no assumptip@nade about the presence or absence of oxygen.

4\

[SOURCE: ISO 13943:2017, 3.316}
b

3.1
sm
fire

. o

N\
all-scale fire test C)
test performed on %@st specimen of small dimensions

Notel 1 to entry: Ther{eipo clear upper limit for the dimensions of the test specimen in a small-scale fire te

someg instances, a fire t€st performed on a test specimen with a maximum dimension of less than 1 m is cal
smalf-scale fire owever, a fire test performed on a test specimen of which the maximum dimensi
betwjeen 0,5 m ,0 m is often called a medium-scale fire test.

sm
Visi

ure

bt. In
ed a
n is

oke
ble part of a fire effluent

[SOURCE: ; initi ISO 13943:2017, 3.347]
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Fire scenarios and physical fire models

During recent years, major advances have been made in the analysis of fire effluents. It is
recognized that the composition of the mixture of combustion products is particularly
dependent upon the nature of the combusting materials, the prevailing temperatures and the
ventilation conditions, especially access of oxygen to the seat of the fire. Table 1 shows how
the different stages of a fire relate to the changing atmosphere. Conditions for use in
laboratory scale tests can be derived from the table in order to correspond, as far as possible,
to full-scale fires.

Fir
res

ISO|
toxi
the

app

Aftg
con

gen

Sta
flan
mai

Sta
tem

It, it is difficult to simulate all aspects of a real fire in laboratory scale apparatus:

bciated with all fire testing.

S a

This
lem—of—fire—model—validity is perhaps the single most perplexing technical)problem

eral guidance for assessing the fire hazard of electrotechnical products is givenp in

60695-1-10. Guidance concerning fire hazard assessment is given in,IEC 60695-1-11.

11907-1 defines terms related to smoke corrosivity as well as Smoke acidity and smoke

City. It presents the scenario-based approach that controls smoke corrosivity. It descr
test methods to assess smoke corrosivity at laboratory\(8cale and deals with
icability and post-exposure conditions.

bes
test

r ignition, fire development may occur in different, ways depending on the environmental
ditions, as well as on the physical arrangement of\the combustible materials. Howevdr, a

genEraI pattern can be established for fire development within a compartment, where
ral temperature-time curve shows three stages; plus a fire decay stage (see Figure 1).

je 1 (non-flaming decomposition) is thé&Jincipient stage of the fire prior to sustai
ing, with little rise in the fire room temperature. Ignition and smoke generation are
h hazards during this stage.

je 2 (developing fire) starts.(with ignition and ends with a rapid rise in fire r
perature. Spread of flame ‘dnd heat release are the main hazards in addition to sm

during this stage.

Sta

rapi

the

ned
the

bom
oke

e 3 (fully developed\fire) starts when the surface of all of the combustible contents of|the
roofn has decomposgdto such an extent that sudden ignition occurs all over the room, wi

d and large increase in temperature (flashover).

At the end,ef{Stage 3, the combustibles and/or oxygen have been largely consumed

hen
mas

ce the temperature decreases at a rate which depends on the ventilation and the heat
s transfer characteristics of the system. This is known as the fire decay stage.

th a

and
and

In each of these stages, a different mixture of decomposition products may be formed and
this, in turn, influences the corrosive potential of the fire effluent produced during that stage.

Characteristics of these fire stages are given in Table 1.
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-
P

Stage 1
Non-flaming
decomposition

Stage 2
Developing

Fire
decay
stage

Full developed

Compartment temperature

TN

o

0 Ignition Flashover Time “{)
IEC

Figure 1 — Different stages in the development of a fire within a’compartment

5 |[Generallaspects of the corrosivity of fire effluent

5.1| .“Corrosion damage scenarios

With respect to electrotechnical equipment and systems, there are three corrosion damage

scenarios which are of concern—TFhese-are-where-corrosion-damage-is-caused-by fire-effluent

i the followi . X :

a) within electrotechnical equipment and systems when exposed to fire effluent caused by
unusual, localized, internal sources of excessive heat and ignition;

b) within electrotechnical equipment and systems when exposed to fire effluent caused by
external sources of flame or excessive heat;

¢) within building structures when exposed to fire effluent emitted from electrotechnical
equipment and systems.
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5.2.

Met
sim
earl
fire

However, it is not necessary for an acid to be present for oxidatiop‘to“occur. If a metal i
act with an electrically conductive solution, the free ions of“the solution can facilitate

con

cornosion of contacting metals by either reacting directly with the(metal or by depolarizing
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Types of corrosion damage effects
1 Introduction
r types of corrosion damage effect are recognized. These are

metal loss,
moving parts becoming immobile,

bridging of conductor circuits,

formation of a nnn-r‘nndnr‘ting Inypr on contact surfaces

2 Metal loss

al loss is caused by oxidation of elemental metal to a positive oxidation state:"One of|
blest reactions of this type is with an acid to form a metal salt and water, @nd this is
Iy efforts to combat potential corrosion were directed at reducing the acid gas productio
effluent.

the
why
nin
S in

the

area around the reacting metal. The rate of corrosion wjll\depend on the area of mietal

affe

potgntials of the oxidizing and reducing couples. Metalschigher in the electrochemical s¢

are

Met

failyre of structural elements. In electrical equipment it can cause a decrease in elect

con

5.2.

Fird effluent can cause moving~parts in mechanical or electromechanical equipmen

bec
dep

prodlucts between surfaces(

5.2,

Fird effluent may -contain conductive particulates, e.g. graphitic carbon or ionic sped

Met

gap
is o

5.2,

cted, the temperature, and on the magnitude of the “difference between the electr

more prone to corrosion.

al loss can cause many undesired effects. «n buildings it can result in a weakenin

ductivity or ultimately the breaking of a cireuit.

3 Moving parts becoming immobile

pbme immobile, e.g. a ball bearing or parts in a circuit breaker. This may be because of]
psition of sticky particulate® matter or because of the formation of chemical corro

1) Bridging of-conductor circuits

al corrosion~also produces ionic species. These conductive species can bridge the s
5 between“the copper tracks on circuit boards causing undesired leakage currents.
particular concern with digital telecommunications equipment.

ode
ries

j or
ical

[ to
the
s5ion

ies.
mall

This

5 Formation of a non-conducting layer on contact surfaces

This is a particular case of metal loss. Corrosion at the interface of a metal contact can result
in the formation of a layer of non-conducting material resulting in the loss of the circuit. This is
particularly likely if the contact is between dissimilar metals because they will form an
electrochemical cell when in contact with a conductive medium.
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5.3 Factors affecting corrosivity
5.3.1 Introduction

The significant corrosion damage effects of fire effluent are assessed in terms of the rate of
functional impairment of the circuit or material affected. This impairment is dependent on a
number of factors. Some are related to the nature of the fire effluent, e.g.

— the chemical and physical nature and concentration of the fire effluent;

— interactions within the fire effluent such as smoke particulate ageing, agglomeration and
settling, condensation of liquid species, precipitation phenomena, and the absorption by
moke particles of chemically reactive effluents.

Thejse will in turn depend on the nature of the material being burned and on the physical(fire
modgel being used.

Some factors are related to the corrosion environment, e.g.

— the physical and chemical nature of the affected circuits or materials;
— the prevailing conditions of temperature and relative humidity;

— the time of exposure;

— Whether or not an electrical circuit is present and energized;

— post-exposure cleaning.
5.3.2 The nature of fire effluent

Many factors affect the production of fire effluent and its properties. A full description of guch
properties is not possible, but the influence of several important variables is recognized.

Firg effluent is a consequence of both“pyrolysis and combustion. Combustion may| be
flaming or non-flaming, including smouldering, and these different modes of combustion may
prodluce quite different types of effluent. In pyrolysis and non-flaming combustion, volatiles
are |evolved at elevated temperatures. When they mix with cool air, they condense to fprm
sphgrical droplets which appear“as a light-coloured smoke aerosol. Flaming combusttion
prodluces a black carbon-rich. @moke in which the particles have a very irregular shape. [The
smoke particles from flaming>combustion are formed in the gas phase and in regions where
the |oxygen concentrations are low enough to cause incomplete combustion. The most
abuphdant species in_most fire effluents are carbon dioxide, water, carbon monoxide [and
carpon-rich smoke.

However, many ‘other chemicals may be present, including inorganic acids, organic acids fand
ionit specigsytt is predominantly these last three types of material which cause fire efflyent
to hjave aseorrosive nature. The amounts of these materials which are present in fire efflyent
will [depend on the nature of the material being burnt and on the stage of the fire.

The heat flux on the test specimen influences how the material burns. It is good practice to
evaluate the effluent generated from materials at low levels of incident irradiance (e.g.
15 kW x m=2 to 25 kW x m=2) as well as at higher levels (e.g. 40 kW x m=2 to 50 kW x m=2),
In this way, the effects of the growth stages of a fire on the corrosive nature of the effluent
can be assessed.

The particle size distribution of smoke aerosols changes with time; smoke particles coagulate
as they age. Some properties also change with temperature so that the properties of aged, or
cold, smoke may be different from young, hot smoke. These factors may affect the way in
which smoke particles can cause short-circuits between electrical components.
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5.3.3 The corrosion environment

The potential for corrosion damage can be reduced by protecting susceptible surfaces,
generally by using paint or lacquers. However, in many cases involving electrotechnical
equipment, this is not a practical solution.

The chemical nature of the exposed material will affect its susceptibility to corrosion
damage. Metals higher in the electrochemical series are more reactive. Those low in the
series such as gold and platinum are effectively inert. If dissimilar metals are in contact, one
of them will be particularly prone to corrosion because they make an electrochemical cell

whe

n_in contact with a conducting medium.

In npany fire scenarios the affected materials will be at a high temperature, and tempera

has

douples with a 10-2C K rise in temperature. The use of low heat release rate‘materials

helg

Relative humidity also affects corrosion reactions. Many reactions willnot proceed in

abs
of t
Alsq
liqu

Twad
fire
the
rea

progress rapidly. Also, some metals have a passive layer on their surface and again in

read
be 1

As
Thig
can

6.1
Cor

a)
b)

a major effect on the rate of corrosion. On average, the rate of a chemicalsread

to reduce fire temperatures and thus will reduce corrosive damage.

ence of water. Unfortunately, almost all fires produce water vapoufvas a major compo
ne fire effluent so the relative humidity in the corrosion enviropment is likely to be

, if automatic water spray systems or fire fighters have been) used, large quantitie
d water are likely to be present.

exposure times are involved. There is the time of exposure to the fire effluent when
is occurring, and there is the subsequent exposure, time to the prevailing conditions 4
fire has ceased. Both exposure times will affect¢the degree of corrosion damage. S
tions are auto-catalytic and therefore are_initially slow but after a certain time

tion will be slow but when the passive layer-has been removed, subsequent reaction
apid.

becial problem with electrotechnical,equipment is that exposed circuits may be energi:
can cause electrochemical reactions that would not otherwise occur, and in some c3
lead to destructive bridging orlarcing phenomena.

Principles of corrosion damage measurement

Introduction
rosion damage measurement involves essentially two stages:

peneration of the fire effluent;
hssessment of the corrosive nature of the fire effluent.

How

fure
tion
will

the
ent
igh.
5 of

the
fter
bme
will
itial
may

red.
ses

ever each of these stages is complex and they both involve the selection of

test

parameters from a wide range of possible choices.

6.2
6.2.

Generation of the fire effluent

1 General

In a corrosion damage test, there are essentially two stages involved in the generation of the

fire

effluent:

a) selection of the test specimen to be burned;

b) selection of an appropriate physical fire model relevant to the hazard being considered.
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6.2.2 Selection of the test specimen to be burned

Different types of test specimens may be tested. In product testing, the test specimen is a
manufactured product. In simulated product testing, the test specimen is a representative
portion of a product. The test specimen may also be a basic material (solid or liquid) or a
composite of materials.

The nature of the test specimen is governed to a large extent by the scale of the test. Small-
scale fire tests are suited more to the testing of materials and small products or
representative samples of larger products. On a larger scale, whole products may be tested.
Given_a choice, it is always preferable to select a test specimen that most closely reflects its
end|use.

6.2.3 Selection of the physical fire model

It i important to consider the physical fire model or models most relevapf\to the hazard
being assessed, and to select tests which have fire-medels characteristics similar to those
being assessed (see IEC TS 60695-5-2).

6.3| Assessment of corrosive potential
6.3./1 General

It is| desirable that the test procedure be designed in such a‘manner that the results are Valid
for the application of an analysis of corrosion hazard, andralso as part of an analysis of fotal

fire |hazard.-Aleslcrern—therdeocicn et ronctiontetire—tcolote—cnourethab reculic ore valict for

assbssment-o = widance) The
aSSEeSShent—o 3z tgaRce)—ne
fa h h
0

guig

Thefre are two approaches to the assessment, of the corrosive potential of fire effluent. ODne
invglves the exposure of a specific target to the effluent, and some measurement of
imppirment. In this case, the target may be an actual product or it may be a simulated
prodluct, e.g. a test circuit or a thin sheet of metal. The other approach is indirect and invo|ves
the Imeasurement of certain chemical properties of the fire effluent from which the corrogive
poteéntial may, under defined conditions, be estimated or assessed. A summary of ftest
methods is given in Table 2.

6.3.2 Indirect assessment

Indifect assessmentiinvolves the dissolution of a known quantity of fire effluent in a knpwn
volyme of water.. The resulting solution is then tested. Measurements are made, for examiple,
of pH, conductivity or concentration of acids. Such assessments have the advantage of bg¢ing
relatively simple, but have the disadvantage that they do not measure corrosion damage| An
assumption. has to be made that a certain level of the measured parameter will correspond to
an unacceptable corrosive potential. This will be valid for a given scenario only if independent
megstrements have been made to establish such a correlation.

IEC 60754-1 [2] determines the level of halogen acid in an aqueous solution of fire effluent.
IEC 60754-2 [3] determines the pH and conductivity in an aqueous solution of fire effluent.

NOTE IEC 60754-3 [4] measures low levels of halogen in an aqueous solution of fire effluent. The method is
intended for materials with an individual halogen content not exceeding 10 mg/g and therefore is not relevant to the
prediction of corrosivity.


https://iecnorm.com/api/?name=9ecc6f0a03df59e5403b29603208e98b

IEC 60695-5-1:2021 RLV © |IEC 2021 -19 -

6.3.3 Simulated product testing

In this case, the corrosion target is typically a reference circuit, a thin sheet of metal or a
metal mirror. Depending on their design, reference circuits can be used to measure an
increase in resistance due to metal loss, or an increase in leakage current due to the
deposition of conductive materials. Metal sheets and metal mirrors are used to measure metal
loss. The effects of fire effluent on the reference material can be assessed by measurements
such as change in aspect, weight, mechanical, physical or electrical characteristics. These
methods have the advantage of directly measuring the corrosion damage effect. However,
as with indirect assessment, an assumption has to be made that a certain level of the
measured parameter will correspond to an unacceptable corrosive potential. This will be valid

for & given scenario only It independent measurements have been made to establish sugh a

correlation.

ISO|11907-4 [5] and ASTM D5485 [6] both describe the use of a conical heatefr,te genefate
fire| effluent, using resistance targets to measure corrosion. ASTM D26Z4Y7] (Sectlons

89-95) describes corrosion testing using copper (in various forms) as the target

6.3.4 Product testing

In this case the corrosion target is a manufactured product. EXamples include a printed
wirihg board, a switchboard, a washing machine, a computer, ép a telephone handset,—ete.
Thel| effects of fire effluent on the product can be assessed by degradation of function as
determined by inspection or measurement.

Table 2 — Summary of corrosivity test methods

Type of Limitations-on
Test method :
test method
st gmen Hay | b} | He) )
Detetmmaﬂenﬂf 500 1 000 ¢
ﬁw lndirest | therateriakto be tested- | Ne | No | Yes No
e guiinto-small-pieces
B e e
ae@t%an&eenéuenw%y 500 000 ;
ﬁmﬁeﬁ% ladirect | the-materialto betested, | No | No | Yes Ne
solufion; e.g cutinto-small-pieces
B
. Shemledoel B
b ;
product from heat-shrinkable No Yes No Ne
B .
. Simulated i T e
S el i
1sO h1adz o product to-be-tested—intheform Ne Ne Ne Ne
I
T inaf Simulated e
SO 11907-3 product wide.Thickness to-give Noe Yes | Yes Yes
{metalloss} | amassof48g
- ) Simulated 00 o0
’ product Sut irom -a-represe t.Et”E Ne e Ne Lo
-g-—+SC 96 {metal-loss) sample-of-the-material-o
Simulated 1-g-of the-material
Semmlel to-be tested
IEC 60695-5-3 {leakage Yes | Ne No Neo
current-and
metal loss)
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Type of Approximate size of Relevance to stage of fire

Test method

test method test specimen 1(3) 1(b) 1(C) 2 3(a) 3(b)

Determination of
halogen acid in

500 mg to 1 000 mg of the
Indirect material to be tested, cut No No Yes No No N

o

diss

combustion gases, e.g. into small pieces

IEC 60754-1 [2]

Determination of the

acidity and conductivity 995 mg to 1 005 mg of the

of combustion gases

Indirect material to be tested, cut No No Yes No No N

olved in an aqueous . .
into small pieces

o

solution, e.g.
|IEC[60754=213%
Corle corrosimeter Simulated 10t0fmm x 100 mm T ?'mm
1ISOL 11907-4 [5] and product ::mr?énoi trheé)rniz(tegrizll\é? No Yes No Yes No es
ASTM D5485 [6] (metal loss) P
end product
Cogper corrosion tests Simulated 2,5 cm long samples cut
ASTM D2671 [7] product from heat-shrinkable No Yes No No No No
Sedtions 89-95 (metal loss) | tubing
6.4| Consideration of corrosivity test methods
In the selection of test methods, the following questions should be asked of each method

under consideration:

If th
mod
rele

In @
spe

A fl
met

corrosion?

Does the test replicate the stage of fire being.studied?

Does the test assess the type or types of corrosive damage which are of concern?

e answer to any of these questions is no, the method under consideration shall eithef
ified or an alternative methiod shall be considered. The test method(s) selected shal
vant to the fire scenarie dfconcern.

Cial purpose of amiEC technical committee, this shall be done in liaison with TC 89.

pw chart outlining the stages to be followed in assessing the suitability of an exisft
hod for a-new application is shown in Figure 2.

Does the test measure corrosion damage or-'@ parameter known to correlate with

ases where fire tests are not yet specified, and need to be developed or altered for|the

ng
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Select A th
candidate | g Yes candri(ca:lgte ?ésts No Develop
test available? new test
Does
the test e
measure corrosion No lestbe No

overcome

correlate with limitations?

corrosion?

Can

Does test be
test replicate stage modified to overcome
of fire of limitations?
interest?

Does
the test
assess the type or
types of corrosion
which are of
concern?

Can test be
modified to
overcome
limitations?

No

Y

Yes Yes

Modify format
or resolution

Improve |
method

Has
test method

Y

been modified ~Conduct
significantly from interlaboratory
initial method? trials

Can method
be further
improved?

Results
acceptable?

ADOPT

TEST/<

Figure 2 — Evaluation and consideration of corrosion damage test methods

IEC

7 Relevance of data to hazard assessment

The potential hazard due to the corrosive nature of fire effluent depends on a number of
factors including:

e the chemical composition of the burning material;
e the fire scenario;

e the chemical and physical nature of the affected materials or products;
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e the type of corrosion damage considered to be of importance, i.e. weakening of
structure, rendering immobile a normally moving part, breaking of an electrical circuit or
creation of an undesired electrical circuit;

o the temperature and humidity of the environment where the corrosion damage can occur;

o the length of time that the fire effluent is in contact with the materials or products that
may be affected.

It follows therefore that realistic assessments of the corrosive potential of the fire effluent
from a burning test specimen can only be obtained by testing a full-scale test specimen in the
form and orientation in which it is actually used, and by exposing full-scale items to the fire

effl

An

spe
maod
full

It is
mea
sing
will
corn

ient in realistic end-use conditions.

solated small-scale fire test, not representative of the final use of either the bufning
Cimen or the affected product, can only indicate the response of a product ‘to the
le! test selected. Equally, reference corrosion targets can only simulate therespons
5cale items to the fire effluent.

emphasized that no single corrosion damage test can, in_{wgrmal circumstan
sure corrosion hazard; in addition, it cannot be assumed that satisfactory results
le standard test will guarantee a given level of safety. Result§ from a variety of fire t
provide information to assist in the determination and subsequent control of fire
osive hazards.

test
fire
e of

ces,
pf a
bsts
and
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 5-1: Corrosion damage effects of fire effluent —
General guidance

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC )is to pro
ihternational co-operation on all questions concerning standardization in the electrical and elegtronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
Tlechnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter' referred to as
Hublication(s)”). Their preparation is entrusted to technical committees; any IEC Natianal Committee interg
i

g

—Q

the subject dealt with may participate in this preparatory work. Internationaly governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance\With conditions determine
greement between the two organizations.

onsensus of opinion on the relevant subjects since each technical committee has representation frof

g
2) Tlhe formal decisions or agreements of IEC on technical matters express( as nearly as possible, an internat
g
interested IEC National Committees.

3) IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of]
Rublications is accurate, IEC cannot be held responsible“for the way in which they are used or for
misinterpretation by any end user.

4) Ip order to promote international uniformity, IEC National Committees undertake to apply IEC Publica

|
tfansparently to the maximum extent possible in.their national and regional publications. Any diverg
Hetween any IEC Publication and the corresponding-national or regional publication shall be clearly indicat
the latter.

5) IEC itself does not provide any attestation~of* conformity. Independent certification bodies provide confo
ssessment services and, in some areas\“access to IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent cesrtification bodies.

6) All users should ensure that they have'the latest edition of this publication.

7) No liability shall attach to IEC‘orits directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property damag
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of \the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

8) Attention is drawn ‘to/the Normative references cited in this publication. Use of the referenced publicatio
indispensable for\the correct application of this publication.

9) Attention is.drawn to the possibility that some of the elements of this IEC Publication may be the subijeg]
atent rights./ IEC shall not be held responsible for identifying any or all such patent rights.

Intefnational Standard IEC 60695-5-1 has been prepared by IEC technical committee 89:
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This third edition cancels and replaces the second edition, published in 2002, and constitutes

a technical revision.

This edition includes the following significant technical changes with respect to the previ
edition:
a) References to IEC TS 60695-5-3 (withdrawn in 2014) have been removed.

b) References to IEC 60695-1-1 are now to its replacements: IEC 60695-1-10
IEC 60695-1-11.

c) ISO/TR 9122-1 has been revised by ISO 19706.
d) Table 1 has been updated.

ous

and
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e) References to ISO 11907-2 and ISO 11907-3 have been removed.
f) Terms and definitions have been updated.

g) Textin 6.4 has been updated.

h) Bibliographic references have been updated.

The

text of this International Standard is based on the following documents:

FDIS Report on voting
89/1539/FDIS 89/1543/RVD

Full
the

The

This
acc

ava
IEC

It h
I1ISO

information on the voting for its approval can be found in the report on voting indjcate
above table.

language used for the development of this International Standard is English:

document was drafted in accordance with ISO/IEC Directives, Part’2, and develope

are described in greater detail at www.iec.ch/standardsdev/publcations.

as the status of a basic safety publication in accerdance with |IEC Guide 104
IEC Guide 51.

In this standard, the following print types are used:;

Arig

Thig

A lig
can

The]
stal
spe

| bold: terms referred to in Clause 2

standard is to be read in conjunction with IEC TS 60695-5-2.

be found on the IEC website.

committee has decided that the contents of this document will remain unchanged until
ility date indicated on the IEC website under webstore.iec.ch in the data related to
cific document. At this date, the document will be

reconfirmed,

ithdrawny

replaced.by a revised edition, or

bmended.

d in

d in

brdance with ISO/IEC Directives, Part1 and ISO/IEC Directives, IEC Supplemient,
lable at www.iec.ch/members_experts/refdocs. The main document types developed by

and

t of all parts in the IEC 60695 series, published under the general title Fire hazard tesiing,

the
the
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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, IEC 60695-1-11, and IEC 60695-1-12 [1]" provide guidance on how this is to
be accomplished.

Fire
sou

The]
orr

All 1
the

of the substrate under attack, and the temperatureand relative humidity of the environment in
th the corrosion damage is taking place. There is no evidence that fire effluent ?Eom

whi
eleg
othe

The]
cor

quantities of effluent gases, smoke particles, moisture and temperature may pro

con

Ev
rela

Tec
sev

The

s involving electrotechnical products can also be initiated from external non-elect
ces. Considerations of this nature are dealt with in an overall fire hazard assessment.

bducing the consequences of the fire. This can be accomplished by:

rying to prevent ignition caused by an electrically energised component part and, in
event of ignition, to confine any resulting fire within the bounds of/the enclosure of
electrotechnical product.

rying to minimise flame spread beyond the product’s enclosure and to minimise

broducts.

ire effluent is corrosive to some degree and the level of potential to corrode dependg

ical

aim of the IEC 60695 series is to save lives and property by reducing the nadmber of fires

the
the

the

harmful effects of fire effluents including heat, smoke, and toxic or corrosive combustion

on

nature of the fire, the combination of combustible~taterials involved in the fire, the na

trotechnical products offers greater risk of“corrosion damage than the fire effluent
r products such as furnishings or building’materials.

performance of electrical and, electronic components can be adversely affected
fosion damage when subjected.to fire effluent. A wide variety of combinations of s

ditions for electrical compongent or system failures from breakage, overheating or shorti

study-ef corrosion damage requires an interdisciplinary approach involving chemis

eled

pre;Paration of this part of IEC 60695-5, all of the above have been considered.

IEC

tricity) " physics, mechanical engineering, metallurgy and electrochemistry. In

ture

rom

by

mall
ide

ng.

luation of potential corresion damage is particularly important for high value and safety-

ed electrotechnical'products and installations.
hnical committee's responsible for products will choose the test(s) and specify the level of
prity.

btry,
the

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

IEC TS 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 5-1: Corrosion damage effects of fire effluent —
General guidance

Scope

021

Thig

part of IEC 60695 provides guidance on the following:

jeneral aspects of corrosion damage test methods;
methods of measurement of corrosion damage;
consideration of test methods;

elevance of corrosion damage data to hazard assessment.

basic safety publication is primarily intended for use by te€hnical committees in

preparation of standards in accordance with the principles laidgdown in IEC Guide 104

I1ISO

Onsg
bas
met
refe

2

The]
con
cite
any

IEC
eled

IEC
eled

IEC
Sun

IEC Guide 51. It is not intended for use by manufacturers or, certification bodies.

of the responsibilities of a technical committee is, wherever applicable, to make us
¢ safety publications in the preparation of its/publications. The requirements,
hods or test conditions of this basic safety publication will not apply unless specifig
rred to or included in the relevant publications.

Normative references

ent constitutes requirements ofithis document. For dated references, only the ed
d applies. For undated referen¢es, the latest edition of the referenced document (inclu
amendments) applies.

60695-1-10, Fire hazard testing — Part 1-10: Guidance for assessing the fire hazar
trotechnical products.— General guidelines

60695-1-11, Fire hazard testing — Part 1-11: Guidance for assessing the fire hazar
trotechnicalkproducts — Fire hazard assessment

TS 60695-5-2, Fire hazard testing — Part 5-2: Corrosion damage effects of fire efflue
1maryand relevance of test methods

following documents are referred;to in the text in such a way that some or all of 1iheir
t

the
and

e of
test
ally

ion
ling

0 of

H of

IEC GUIDE 104, The preparation of safety publications and the use of basic safety

pub

ISO

lications and group safety publications

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

ISO 11907-1:2019, Plastics — Smoke generation — Determination of the corrosivity of fire
effluents — Part 1: General concepts and applicability

ISO

ISO

13943:2017, Fire safety — Vocabulary

19706:2011, Guidelines for assessing the fire threat to people
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Terms and definitions

the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following

add
[ ]
[ ]

3.1
cor

phy

resses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

rosion damage
sical and/or chemical damage or impaired function caused by chemical action

[SOURCE: ISO 13943:2017, 3.69]

3.2
cor
sen

rosion target

Notel 1 to entry: This sensor may be a product, a component. It may also be"a reference material or object us
simuflate the behaviour of a product or a component.

[SO

3.3
fire

URCE: 1ISO 13943:2017, 3.70]

decay

stage of fire development after a fire has reached its maximum intensity and during which

hea
[SO

3.4
fire
all

pyr

[SO

3.5

fire
qua
cha

I release rate and the temperature of the fire are decreasing

URCE: ISO 13943:2017, 3.122]

effluent
gases and aerosols,nincluding suspended particles, created by combustion
blysis (3.9) and emitted-to the environment

URCE: I1ISO 1394332017, 3.123]

scenarjo
Jitative_description of the course of a fire with respect to time, identifying key events
racterize the studied fire and differentiate it from other possible fires

sor used to determine the degree of corrosion damage (3.1), under specified conditions

bd to

the

or

that

Note T to enfry: See fire scenario cluster (ISO 13943:2077, 3.754) and representative fire scenario

(IsO

13943:2017, 3.153).

Note 2 to entry: It typically defines the ignition and fire growth processes, the fully developed fire stage, the fire
decay (3.3) stage, and the environment and systems that will impact on the course of the fire.

Note 3 to entry: Unlike deterministic fire analysis, where fire scenarios are individually selected and used as
design fire scenarios, in fire risk assessment, fire scenarios are used as representative fire scenarios within fire
scenario clusters.

[SO

URCE: ISO 13943:2017, 3.152]
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<stage of fire> transition to a state of total surface involvement in a fire of combustible
materials within an enclosure

[SO

3.7
full

URCE: ISO 13943:2017, 3.184]

developed fire

state of total involvement of combustible materials in a fire

[SO

3.8
leal
eleq

3.9

URCE: 1ISO 13943:2017, 3.192]

fage current
trical current flowing in an undesired circuit

physsical fire model

labg
inte

[SO

3.10

pyr
che

Noteg]

Note]

[SO

3.11

ratory process, including the apparatus, the environment and” the fire test proced
hded to represent a certain phase of a fire

URCE: ISO 13943:2017, 3.298]

plysis
Mmical decomposition of a substance by the action of heat

1 to entry: Pyrolysis is often used to refer to aStage of fire before flaming combustion has begun.

2 to entry: In fire science, no assumption-issimade about the presence or absence of oxygen.

URCE: 1ISO 13943:2017, 3.316]

small-scale fire test

fire

Noteg]
som
sma

test performed on aytest specimen of small dimensions

1 to entry: Therg’isTno clear upper limit for the dimensions of the test specimen in a small-scale fire te
b instances, a fire test performed on a test specimen with a maximum dimension of less than 1 m is cal
[-scale fire tests However, a fire test performed on a test specimen of which the maximum dimensi

ure

bt. In
ed a
n is

between 0,5 m_and™1,0 m is often called a medium-scale fire test.
[SOURCE:TSO 13943:2017, 3.346]

3.12

smoke

visible part of a fire effluent

[SO

URCE: I1ISO 13943:2017, 3.347]
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Fire scenarios and physical fire models

During recent years, major advances have been made in the analysis of fire effluents. It is
recognized that the composition of the mixture of combustion products is particularly
dependent upon the nature of the combusting materials, the prevailing temperatures and the
ventilation conditions, especially access of oxygen to the seat of the fire. Table 1 shows how
the different stages of a fire relate to the changing atmosphere. Conditions for use in
laboratory scale tests can be derived from the table in order to correspond, as far as possible,
to full-scale fires.

Fir
res

ISO
toxi
the

app

Aftg
con

gen

Sta
flan
mai

Sta
tem

Sta

roofn has decomposgdto such an extent that sudden ignition occurs all over the room, wi

rapi

At the end,of{Stage 3, the combustibles and/or oxygen have been largely consumed

hen
mag

genEraI pattern can be established for fire development within a compartment, where
ral temperature-time curve shows three stages; plus a fire decay stage (see Figure 1).

It, it is difficult to simulate all aspects of a real fire in laboratory scale apparatus:
lem is perhaps the single most perplexing technical problem associated with all

ng.
60695-1-10. Guidance concerning fire hazard assessment is given in, IEC 60695-1-11.

11907-1 defines terms related to smoke corrosivity as well as smoke acidity and sm

test methods to assess smoke corrosivity at laboratory\(scale and deals with
icability and post-exposure conditions.

ditions, as well as on the physical arrangement of\the combustible materials. Howeve

je 1 (non-flaming decomposition) is thé&Jincipient stage of the fire prior to sustai
ing, with little rise in the fire room temperature. Ignition and smoke generation are
N hazards during this stage.

je 2 (developing fire) starts.(with ignition and ends with a rapid rise in fire r

pe 3 (fully developed\fire) starts when the surface of all of the combustible contents of]

d and large increase in temperature (flashover).

ce the temperature decreases at a rate which depends on the ventilation and the heat
s transfer characteristics of the system. This is known as the fire decay stage.

S a

This

fire

eral guidance for assessing the fire hazard of electrotechnical products is given in

oke

City. It presents the scenario-based approach that controls smoke corrosivity. It describes

test

r ignition, fire development may occur in different, ways depending on the environmental

r, a
the

ned
the

pom

perature. Spread of flame ‘@nd heat release are the main hazards in addition to smpke
during this stage.

the
th a

and
and

In each of these stages, a different mixfure of decomposition products may be formed and
this, in turn, influences the corrosive potential of the fire effluent produced during that stage.

Characteristics of these fire stages are given in Table 1.
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-
P

Stage 1
Non-flaming
decomposition

Stage 2
Developing

Fire
decay
stage

Full developed

Compartment temperature

TN

| | -
-

0 Ignition Flashover Time “{)
IEC

Figure 1 — Different stages in the development of a fire within a’compartment

General aspects of the corrosivity of fire effluent

Corrosion damage scenarios

With respect to electrotechnical equipment and systemsi-there are three corrosion dam

sce

narios which are of concern:
vithin electrotechnical equipment and systems when exposed to fire effluent causeg
Linusual, localized, internal sources of excéssive heat and ignition;

vithin electrotechnical equipment and systems when exposed to fire effluent causeg
external sources of flame or excessive heat;

vithin building structures when eXposed to fire effluent emitted from electrotechn
bquipment and systems.

lage

by
by

ical
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5.2
5.2.
Fou

a)
b)
c)
d)

5.2.

Met
sim
earl
fire

However, it is not necessary for an acid to be present for oxidatiop‘to“occur. If a metal i
act with an electrically conductive solution, the free ions of“the solution can facilitate
cornosion of contacting metals by either reacting directly with the(metal or by depolarizing
area around the reacting metal. The rate of corrosion will\depend on the area of mietal
affeI:ted, the temperature, and on the magnitude of the “difference between the electy

con

pot
are

Met

failyre of structural elements. In electrical equipment it can cause a decrease in elect

con

5.2.
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Types of corrosion damage effects
1 Introduction
r types of corrosion damage effect are recognized. These are

metal loss,
moving parts becoming immobile,

bridging of conductor circuits,

formation of a nnn-r‘nndlmting Inypr on contact surfaces

021

2 Metal loss

al loss is caused by oxidation of elemental metal to a positive oxidation state:"One of|
blest reactions of this type is with an acid to form a metal salt and water, @nd this is
Iy efforts to combat potential corrosion were directed at reducing the acid gas productio
effluent.

ntials of the oxidizing and reducing couples. Metalschigher in the electrochemical se
more prone to corrosion.

al loss can cause many undesired effects. «n buildings it can result in a weakenin

ductivity or ultimately the breaking of a cireuit.

3 Moving parts becoming immobile

the
why
nin
S in
the

ode
ries

j or
ical

Firq effluent can cause moving~parts in mechanical or electromechanical equipmenf to

bec
dep

prodlucts between surfaces(

Fir
Met

gap
is o

5.2,

5.2J4 Bridging of-conductor circuits

bme immobile, e.g. a ball bearing or parts in a circuit breaker. This may be because of]
psition of sticky particulate® matter or because of the formation of chemical corro

effluent may -Contain conductive particulates, e.g. graphitic carbon or ionic sped
al corrosion~also produces ionic species. These conductive species can bridge the s
5 between“the copper tracks on circuit boards causing undesired leakage currents.
particular concern with digital telecommunications equipment.

the
5ion

ies.
mall

This

5 Formation of a non-conducting layer on contact surfaces

This is a particular case of metal loss. Corrosion at the interface of a metal contact can result
in the formation of a layer of non-conducting material resulting in the loss of the circuit. This is
particularly likely if the contact is between dissimilar metals because they will form an
electrochemical cell when in contact with a conductive medium.
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5.3 Factors affecting corrosivity
5.3.1 Introduction

The significant corrosion damage effects of fire effluent are assessed in terms of the rate of
functional impairment of the circuit or material affected. This impairment is dependent on a
number of factors. Some are related to the nature of the fire effluent, e.g.

— the chemical and physical nature and concentration of the fire effluent;

— interactions within the fire effluent such as smoke particulate ageing, agglomeration and
settling, condensation of liquid species, precipitation phenomena, and the absorption by
moke particles of chemically reactive effluents.

Thegse will in turn depend on the nature of the material being burned and on the physical|fire
modgel being used.

Some factors are related to the corrosion environment, e.g.

— the physical and chemical nature of the affected circuits or materials;
— the prevailing conditions of temperature and relative humidity;

— the time of exposure;

— Whether or not an electrical circuit is present and energized;

— post-exposure cleaning.
5.3.2 The nature of fire effluent

Many factors affect the production of fire effluent and its properties. A full description of guch
properties is not possible, but the influence of several important variables is recognized.

Firg effluent is a consequence of both“pyrolysis and combustion. Combustion may| be
flaming or non-flaming, including smouldering, and these different modes of combustion may
prodluce quite different types of effluent. In pyrolysis and non-flaming combustion, volatiles
are |evolved at elevated temperatures. When they mix with cool air, they condense to fprm
sphgrical droplets which appear“as a light-coloured smoke aerosol. Flaming combusition
prodluces a black carbon-rich. @moke in which the particles have a very irregular shape. [The
smoke particles from flaming>combustion are formed in the gas phase and in regions where
the |oxygen concentrations are low enough to cause incomplete combustion. The most
abuphdant species in_most fire effluents are carbon dioxide, water, carbon monoxide [and
carpon-rich smoke.

However, many ‘other chemicals may be present, including inorganic acids, organic acids fand
ionit specigsytt is predominantly these last three types of material which cause fire efflyent
to hjave aseorrosive nature. The amounts of these materials which are present in fire efflyent
will [depend on the nature of the material being burnt and on the stage of the fire.

The heat flux on the test specimen influences how the material burns. It is good practice to
evaluate the effluent generated from materials at low levels of incident irradiance (e.g.
15 kW x m=2 to 25 kW x m=2) as well as at higher levels (e.g. 40 kW x m=2 to 50 kW x m=2),
In this way, the effects of the growth stages of a fire on the corrosive nature of the effluent
can be assessed.

The particle size distribution of smoke aerosols changes with time; smoke particles coagulate
as they age. Some properties also change with temperature so that the properties of aged, or
cold, smoke may be different from young, hot smoke. These factors may affect the way in
which smoke particles can cause short-circuits between electrical components.
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3 The corrosion environment

021

The potential for corrosion damage can be reduced by protecting susceptible surfaces,
generally by using paint or lacquers. However, in many cases involving electrotechnical

equ

ipment, this is not a practical solution.

The chemical nature of the exposed material will affect its susceptibility to corrosion
damage. Metals higher in the electrochemical series are more reactive. Those low in the
series such as gold and platinum are effectively inert. If dissimilar metals are in contact, one
of them will be particularly prone to corrosion because they make an electrochemical cell

whe

n_in contact with a conducting medium.

In npany fire scenarios the affected materials will be at a high temperature, and tempera

has
dou
red

a major effect on the rate of corrosion. On average, the rate of a chemical read

ce fire temperatures and thus will reduce corrosive damage.

Relative humidity also affects corrosion reactions. Many reactions willnot proceed in

abs
of t
Alsq

liqu

Twdg
fire
the
reac

ence of water. Unfortunately, almost all fires produce water vapoufvas a major compo
ne fire effluent so the relative humidity in the corrosion envirofment is likely to be

, if automatic water spray systems or fire fighters have been) used, large quantitie
d water are likely to be present.

exposure times are involved. There is the time of exposure to the fire effluent when
is occurring, and there is the subsequent exposure, time to the prevailing conditions 3
fire has ceased. Both exposure times will affect(the degree of corrosion damage. S
tions are auto-catalytic and therefore are _initially slow but after a certain time

progress rapidly. Also, some metals have a passive layer on their surface and again in

rea
be

As
This
can

6.1
Cor

a)
b)

tion will be slow but when the passive layer-has been removed, subsequent reaction
apid.

pbecial problem with electrotechnical,equipment is that exposed circuits may be energi:
can cause electrochemical reactions that would not otherwise occur, and in some c4
lead to destructive bridging or'arcing phenomena.

Principles of corrosion damage measurement

Introduction
rosion damage measurement involves essentially two stages:

peneration of the fire effluent;
hssessment of the corrosive nature of the fire effluent.

How

fure
tion

les with a 10 K rise in temperature. The use of low heat release rate materials will help to

the
ent
igh.
5 of

the
fter
bme
will
itial
may

red.
ses

ever each of these stages is complex and they both involve the selection of

test

parameters from a wide range of possible choices.

6.2
6.2.

Generation of the fire effluent

1 General

In a corrosion damage test, there are essentially two stages involved in the generation of the

fire

effluent:

a) selection of the test specimen to be burned;

b) selection of an appropriate physical fire model relevant to the hazard being considered.
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6.2.2 Selection of the test specimen to be burned

Different types of test specimens may be tested. In product testing, the test specimen is a
manufactured product. In simulated product testing, the test specimen is a representative
portion of a product. The test specimen may also be a basic material (solid or liquid) or a
composite of materials.

The nature of the test specimen is governed to a large extent by the scale of the test. Small-
scale fire tests are suited more to the testing of materials and small products or
representative samples of larger products. On a larger scale, whole products may be tested.
Given_a choice, it is always preferable to select a test specimen that most closely reflects its
end|use.

6.2.3 Selection of the physical fire model

It i important to consider the physical fire model or models most relevapf\ito the hazard
being assessed, and to select tests which have fire characteristics similar.,'to those beging
assessed (see IEC TS 60695-5-2).

6.3| Assessment of corrosive potential
6.3.1 General

It is| desirable that the test procedure be designed in such a‘manner that the results are Malid
for {he application of an analysis of corrosion hazard, andralso as part of an analysis of fotal
fire jhazard.

Thefe are two approaches to the assessment ofithe corrosive potential of fire effluent. One
invglves the exposure of a specific target«to the effluent, and some measuremeni of
imppirment. In this case, the target may be an actual product or it may be a simulated
product, e.g. a test circuit or a thin sheet of\metal. The other approach is indirect and invofves
the [Imeasurement of certain chemical properties of the fire effluent from which the corrogive
poteéntial may, under defined conditiohs, be estimated or assessed. A summary of fest
methods is given in Table 2.

6.3.2 Indirect assessment

Indifect assessment inyolves the dissolution of a known quantity of fire effluent in a knpwn
volyme of water. The resulting solution is then tested. Measurements are made, for example,
of le, conductivity-or_concentration of acids. Such assessments have the advantage of bging
relatively simple, but have the disadvantage that they do not measure corrosion damage| An
asspimption hastto be made that a certain level of the measured parameter will corresponfd to
an Unacceptable corrosive potential. This will be valid for a given scenario only if independent
megsurements have been made to establish such a correlation.

IEC[60754-1 [2] determines the level of halogen acid in an aqueous solution of fire efflugnt.
IEC 60754-2 [3] determines the pH and conductivity in an aqueous solution of fire effluent.

NOTE IEC 60754-3 [4] measures low levels of halogen in an aqueous solution of fire effluent. The method is
intended for materials with an individual halogen content not exceeding 10 mg/g and therefore is not relevant to the
prediction of corrosivity.
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6.3.3 Simulated product testing

In this case, the corrosion target is typically a reference circuit, a thin sheet of metal or a
metal mirror. Depending on their design, reference circuits can be used to measure an
increase in resistance due to metal loss, or an increase in leakage current due to the
deposition of conductive materials. Metal sheets and metal mirrors are used to measure metal
loss. The effects of fire effluent on the reference material can be assessed by measurements
such as change in aspect, weight, mechanical, physical or electrical characteristics. These
methods have the advantage of directly measuring the corrosion damage effect. However,
as with indirect assessment, an assumption has to be made that a certain level of the
measured parameter will correspond to an unacceptable corrosive potential. This will be valid
for f given scenario only it independent measuremenis have been made to establish sugh a
cornelation.

ISO[11907-4 [5] and ASTM D5485 [6] both describe the use of a conical heater,te genefate
fire| effluent, using resistance targets to measure corrosion. ASTM D2674{7] (Sectjons
89-95) describes corrosion testing using copper (in various forms) as the target:

6.3.4 Product testing

In this case the corrosion target is a manufactured product. EXamples include a printed
wirihg board, a switchboard, a washing machine, a computer, ep a telephone handset. [The
effects of fire effluent on the product can be assessed by degradation of function| as
detg¢rmined by inspection or measurement.

Table 2 — Summary of corrosivity test methods

Type of Approximate size of Relevance to stage of fire

test method test specimen 1(3) 1(b) 1(c) 2 3(3) a(b)

Test method

Detgrmination of
halggen acid in
conjbustion gases, e.g.
IEC|60754-1 [2]

500 mg'to- 1 000 mg of the
Indirect material to be tested, cut No No Yes No No No
inté’small pieces

Detgrmination of the
acidity and conductivity
of cpmbustion gases
disqolved in an aqueous
solytion, e.g.
IEC|60754-2 [3]

995 mg to 1 005 mg of the
Indirect material to be tested, cut No No Yes No No No
into small pieces

100 mm x 100 mm x 6 mm

Corje corrosimeter Simulated .
150{ 11907-4 [5] and product cut from a representative | | ves | No | Yes | No | Yes
ASTM D5485 [6] (metal loss) sample of the material or

end product
Cogper corrosion tests Simulated 2,5 cm long samples cut
ASTM D26744[7] product from heat-shrinkable No Yes No No No No
Segtions|(89-95 (metal loss) | tubing

6.4 Consideration of corrosivity test methods

In the selection of test methods, the following questions should be asked of each method
under consideration:

e Does the test measure corrosion damage or a parameter known to correlate with
corrosion?

o Does the test replicate the stage of fire being studied?

e Does the test assess the type or types of corrosive damage which are of concern?

If the answer to any of these questions is no, the method under consideration shall either be

modified or an alternative method shall be considered. The test method(s) selected shall be
relevant to the fire scenario of concern.
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In cases where fire tests are not yet specified, and need to be developed or altered for the
special purpose of an IEC technical committee, this shall be done in liaison with TC 89.

A flow chart outlining the stages to be followed in assessing the suitability of an existing
method for a new application is shown in Figure 2.

Select
candidate
test

available? w test

No

Does
the test
measure corrosion
or a parameter known to
correlate with
corrosion?

Can
test be
modified to
overcome
limitations?

Can

Does test be
test replicate stage modified to overcome
of fire of limitations?
interest?

Does
the test
assess the type or
types of corrosion
which are of
concern?

Can test be
modified to
overcome
limitations?

Modifyformat | ¢ Yes

or-resolution

No

Y

Yes

Improve -
method
Has Y
test methogd /
been modified ~ Conduct
significantly.from interlaboratory
initial method? trials
Yes
Results No Can method No
> be further
acceptable? improved?

ADOPT | _
TEST ™

IEC

Figure 2 — Evaluation and consideration of corrosion damage test methods
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Relevance of data to hazard assessment

The potential hazard due to the corrosive nature of fire effluent depends on a number of
factors including:

the chemical composition of the burning material;
the fire scenario;

the chemical and physical nature of the affected materials or products;

the type of corrosion damage considered to be of importance, i.e. weakening of

Efructure, rendering immobile a normally moving part, breaking of an electrical circu
creation of an undesired electrical circuit;

he temperature and humidity of the environment where the corrosion damage can oc

he length of time that the fire effluent is in contact with the materials or.products
may be affected.

t or

Cur;
that

It fgllows therefore that realistic assessments of the corrosive potential-¢f the fire efflyent
fronp a burning test specimen can only be obtained by testing a full-scate test specimen in|the
fornmp and orientation in which it is actually used, and by exposing full*scale items to the [fire
effluent in realistic end-use conditions.

An

spe
selq
iten

It is
mea
sing
will
corn

solated small-scale fire test, not representative of the.final use of either the burning
cimen or the affected product, can only indicate the résponse of a product to the fire
cted. Equally, reference corrosion targets can only-simulate the response of full-s
s to the fire effluent.

emphasized that no single corrosion damage test can, in normal circumstan
sure corrosion hazard; in addition, it cannot be assumed that satisfactory results
le standard test will guarantee a givendevel of safety. Results from a variety of fire t
provide information to assist in the determination and subsequent control of fire
osive hazards.

test
test
cale

Ces,
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 5-1: Effets des dommages de corrosion des effluents du feu —
Recommandations générales

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation*comp
e I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC(a pour obij4g
favoriser la coopération internationale pour toutes les questions de normalisation dans\les domaine
I'6lectricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internation
es Spécifications techniques, des Rapports techniques, des Spécifications accessibles ‘au public (PAS) e
uides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a des comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisa
internationales, gouvernementales et non gouvernementales, en liaison avec I'IEC;”participent égalemen
tfavaux. L’'IEC collabore étroitement avec I'Organisation Internationale de-Normalisation (ISO), selon
nditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'l|EC concernant les questions techfiques représentent, dans la mesu

nt représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de regcommandations internationales et sont agr
mme telles par les Comités nationaux de I'lEC. Tous lesefforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publieations; I'l[EC ne peut pas étre tenue responsab
éventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

ans le but d'encourager l'uniformité internationale, desyComités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente.les Publications de I'lEC dans leurs publications natior]
t régionales. Toutes divergences entre toutes~Publications de I'IEC et toutes publications nationale
régionales correspondantes doivent étre indiquées' en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fpurnissent des services d'évaluation de,‘conformité et, dans certains secteurs, acceédent aux marque
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assUrer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatg
compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |
our tout préjudice cause'en cas de dommages corporels et matériels, ou de tout autre dommage de qug
ature que ce soit, dirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe|
écoulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
u au crédit qui lui est accordé.

‘attention est)attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées est obligatoire pour une application correcte de la présente publication.

'attention“est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I’
e droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droif
revéts et de ne pas avoir signalé leur existence.
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La Norme internationale IEC 60695-5-1 a été établie par le comité d’études 89 de I'lEC: Essais
relatifs aux risques du feu.

Cette troisiéme édition annule et remplace la deuxiéme édition, parue en 2002 et constitue une
révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) les références a 'lEC TS 60695-5-3 (supprimée en 2014) ont été supprimées;

b) les références a I'lEC 60695-1-1 correspondent désormais aux normes suivan

IEC 60695-1-10 et IEC 60695-1-11;

c) I'ISO/TR 9122-1 a été révisée par I'lSO 19706;

tes:
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le Tableau 1 a été mis a jour;

les références a I'lSO 11907-2 et a I'I|SO 11907-3 ont été supprimées;
les termes et définitions ont été mis a jour;

le texte de 6.4 a été mis a jour;

les références bibliographiques ont été mises a jour.

Le texte de cette Norme internationale est issu des documents suivants:

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ay
aboputi a son approbation.
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Le

selgn les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponi

sou
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Gui

Dans la présente norme, les caractéres d’imprimerie suivants sont utilisés:

Arigl gras: termes qui se référent a I'Article(2

Cet

Ung liste de toutes les parties de la série IEC 60695, publiées sous le titre général Es
relaltifs aux risques du feu, peutyétre consultée sur le site web de I'lEC.

Le q

doc

FDIS Rapport de vote
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89/1539/FDIS 89/1543/RVD

angue employée pour I’élaboration de cette Norme internationale est ’'anglais.

présent document a été rédigé selon les Directives ISO/IEC, Partie’ 2, il a été dévelo

5 www.iec.ch/members_experts/refdocs. Les principaux types)de documents dévelop
I'lEC sont décrits plus en détail sous www.iec.ch/standardsdév/publications.

e ISO/IEC 51.
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INTRODUCTION

Lors de la conception d’'un quelconque produit électrotechnique, il est nécessaire de prendre
en considération le risque d’incendie et les dangers potentiels liés au feu. A cet égard, la
conception des composants, circuits et produits, ainsi que le choix des matériaux ont pour
objectif de réduire a un niveau acceptable le risque d’incendie méme en cas de mauvais usage
raisonnablement prévisible, de dysfonctionnement ou de défaillance.

L’IEC 60695-1-10, I'|EC 60695-1-11 et I'lEC 60695-1-12 [1]! fournissent des recommandations
relatives aux applications correspondantes.

Les|feux impliquant des produits électrotechniques peuvent également étre déclenchés.par|des
soufces externes non électriques. Ces éléments sont pris en considération lors de I'évaluation
glohjale du danger d'incendie.

La gérie IEC 60695 a pour objet de sauver des vies et des biens en réduisant le nonjbre
d’ingendies ou en limitant leurs conséquences. Pour ce faire, il est possible’

e fle tenter d’empécher I'allumage provoqué par un composant mis-sous tension et, en|cas
H’allumage, de circonscrire lI'incendie a l'intérieur des limitesyde I'enceinte du produit
Blectrotechnique;

e fle tenter de réduire le plus possible la propagation de<flamme au-dela de I'’enceintg du
broduit et les effets dommageables des effluents du feu,'y compris la chaleur, la fuméle et
es produits de combustion toxiques ou corrosifs.

Tous les effluents du feu sont corrosifs a un certain’degré et le niveau de leur potentie] de
cornosion dépend de la nature du feu, de la combinaison des matériaux combustibles concernés
par|le feu, de la nature du substrat touché et<de la température et de 'humidité relative de
I’enyironnement dans lequel les dommages dé corrosion se manifestent. Il n'est pas démoptré
que| les effluents du feu des produits électrotechniques présentent un risque de dommages
de ¢orrosion plus important que ceux d‘autres produits, tels que les matériaux d’ameublenﬁent
ou dle construction.

Les| performances des composants électriques et électroniques peuvent étre sérieusenpent
affectées par les dommages-de corrosion quand ils sont soumis aux effluents du feu. Une
gramde variété de combinaisons de faibles quantités d’effluents de gaz, de particules de furTée,
d'hymidité et de température sont autant d'éléments susceptibles de créer les conditions de la
défaillance d'un compagsant électrique ou d'un systéme par rupture, surchauffe ou court-cirguit.

Il ept particuliéerement important d'évaluer un dommage potentiel de corrosion pour|les
prodiuits et les installations électrotechniques de prix élevé et liés a la sécurité.

Il incomberaux comités d'études responsables des produits de choisir I’'essai ou les essaifs et
de gpécifier leur niveau de sévérité.

L'étude des dommages de corrosion exige une approche pluridisciplinaire qui englobe la
chimie, I'électricité, la physique, I'ingénierie mécanique, la métallurgie et I'électrochimie. Toutes
ces disciplines ont été prises en considération dans le cadre de I'élaboration de la présente
partie de I'lEC 60695-5.

L'IEC 60695-5-1 définit le domaine d'application des recommandations et en indique les limites.
L'IEC 60695-5-2 présente un résumé des méthodes d’essai, y compris leur pertinence et leur

utilite.

1 Les chiffres entre crochets se réferent a la bibliographie.
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ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 5-1: Effets des dommages de corrosion des effluents du feu —
Recommandations générales

Domaine d’application

La plrrésente partie de I'lEC 60695 fournit des recommandations concernant:

La présente publication fondamentale de sécurité est essentiellement destinée a étre util

par

établis dans le Guide IEC 104 et le Guide ISO/IEC 51. Elle{n'est pas destinée a étre util

par

L'un
pub
exid
séc
dan

2

Les
de

I'éd
réfé
IEC
I'év

IEC
I'év

IEC

es aspects généraux des méthodes d’essai des dommages de corrosion;
es méthodes de mesure des dommages de corrosion;
a prise en considération des méthodes d’essai;

a pertinence des données concernant les dommages de corrosion’pour I'estimatior
Hanger.
les comités d'études dans le cadre de I'élaboration de normes conformément aux princ

des fabricants ou des organismes de certification.

e des responsabilités d'un comité d'études consiste, le cas échéant, a utiliser
ications fondamentales de sécurité dans le cadre de I'élaboration de ses publications.

irité s'appliquent seulement si elles sont_spécifiquement citées en référence ou inclu
5 les publications correspondantes.

Références normatives

documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou p3
eur contenu, des exigences du présent document. Pour les références datées, s¢
tion citée s’applique. Pour les références non datées, la derniére édition du documen
rence s'applique (y eompris les éventuels amendements).

60695-1-10, ESsdis relatifs aux risques du feu — Partie 1-10: Lignes directrices [
hluation des kisques du feu des produits électrotechniques — Lignes directrices général

60695-1-11, Essais relatifs aux risques du feu — Partie 1-11: Lignes directrices f
hluation~du danger du feu des produits électrotechniques — Evaluation du danger du fel

du

sée
pes
sée

les
Les

ences, les méthodes ou les conditions d'essairde la présente publication fondamentalg¢ de

ses

rtie
tule
t de

TS60695-5-2, Fire hazard testing — Part 5-2: Corrosion damage effects of fire efflue

nt —

Summary and relevance of test methods (disponible en anglais seulement)

IEC GUIDE 104, The preparation of safety publications and the use of basic safety publications

and

group safety publications (disponible en anglais seulement)

ISO/IEC Guide 51, Aspects liés a la sécurité — Principes directeurs pour les inclure dans les
normes

ISO 11907-1:2019, Plastiques — Production de fumées — Détermination de la corrosivité des
effluents du feu — Partie 1: Concepts généraux et applicabilité

ISO

13943:2017, Sécurité au feu — Vocabulaire

ISO 19706:2011, Lignes directrices pour I’évaluation des dangers du feu pour les personnes
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3 Termes et définitions
Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1rL

dommage de corrosion
dommage physique ou chimique, ou bien détérioration de fonctions résultant d’'une action
chimique

[SOURCE: ISO 13943:2017, 3.69]

3.2
cible de corrosion
élément sensible utilisé pour déterminer le degré du dommage de corrosion (3.1), dans|des
confitions spécifiées

Notel 1 a I'article: Cet élément peut étre un produit ou un composant. Ikpeut également s’agir d’'un matériau ou|d’un
obje{ de référence utilisé pour simuler le comportement du produit ou du composant.

[SOURCE: ISO 13943:2017, 3.70]

3.3
décllin du feu
étape de développement d’'un feu aprés qué.le feu a atteint son intensité maximale et au cqurs
de lpquelle le débit calorifique et la temperature du feu diminuent

[SOURCE: ISO 13943:2017, 3.122]

3.4
effluents du feu
enspmble des gaz et aérosols, y compris les particules en suspension, dégagés par combusition
ou par pyrolyse (3.9)et diffusés dans I’environnement

[SOURCE: I1SO«13943:2017, 3.123]

ario d’incendie
desgription qualitative du déroulement d’'un incendie dans le temps, identifiant les événemegnts

Note 1 a l'article: Voir groupe de scénarios d’incendie (ISO 13943:2017, 3.154) et scénario d’incendie
représentatif (ISO 13943:2017, 3.153).

Note 2 a l'article: |l définit typiquement les processus d’allumage et de croissance du feu, le stade de feu pleinement
développé, le stade de déclin du feu (3.3), ainsi que I'environnement et les systémes qui interviennent dans le
déroulement de I'incendie.

Note 3 a l'article: Contrairement a une analyse d’incendie déterministe ou les scénarios d’incendie sont
individuellement sélectionnés et utilisés en tant que scénarios d’'incendie de dimensionnement, une évaluation du
risque d’incendie utilise les scénarios d’incendie en tant que scénarios représentatifs au sein de groupes de
scénarios d’incendie.

[SOURCE: ISO 13943:2017, 3.152]
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embrasement généralisé - flashover
<stade d’incendie> passage a I'état de combustion généralisée en surface des matériaux
combustibles exposés a un feu dans une enceinte

[SO

3.7
feu
état

URCE: ISO 13943:2017, 3.184]

pleinement développé
dans lequel 'ensemble des matériaux combustibles est impliqué dans un incendie

021

[SO

3.8

URCE: 1ISO 13943:2017, 3.192]

courant de fuite

cou

3.9

rant électrique qui s’écoule vers un circuit non désiré

mogiéle physique du feu

pro

édé de laboratoire, incluant I'appareillage, I’environnement et.le"mode opératoire d’'e

au feu, destiné a représenter une certaine étape d’un incendie

[SO

3.10

pyr
déc

Notel

flam

Note]

[SO

3.11
ess

URCE: ISO 13943:2017, 3.298]

blyse
bmposition chimique d’'une substance provoquée par I'action de la chaleur

1 a l'article: Le terme est souvent utilisé pourse référer a un stade du feu avant que la combustion
ne ne commence.

2 a l'article: En science du feu, aucune ’hypothese n’est émise quant a la présence ou I’absence d’oxygé

URCE: 1ISO 13943:2017, 3.316]

Qi au feu a petite échelle

5sai

avec

ssai

male

ette
"

essai au feu effectué sur*une éprouvette d’essai de petites dimensions

Note] 1 a l'article: Ilwn’y-a pas de limite supérieure clairement définie pour les dimensions de I’éprouvette d’un ¢
au fqu a petite échelle. Dans certains cas, un essai au feu effectué sur une éprouvette dont la dimension maxi
est inférieure a_f\mest appelé "essai au feu a petite échelle". Toutefois, un essai au feu effectué sur une éprou
dont|la dimension maximale est située entre 0,5 m et 1,0 m est souvent appelé "essai au feu a moyenne échell
[SOURCE: ISO 13943:2017, 3.346]

3.12

fumée

partie visible des effluents du feu

[SO

URCE: ISO 13943:2017, 3.347]
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