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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 11-11: Test flames — Determination of the characteristic
heat flux for ignition from a non-contacting flame source

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The ob

tandardization comprising

Technical Reports, Publicly Available Specifications (PAS) and Guiges
Publication(s)”). Their preparation is entrusted to technical committees;
in the subject dealt with may participate in this preparatory work

with the International Organization for Standardization (ISO) g WA ondjtions determined by
agreement between the two organizations.

consensus of opinion on the relevant subjects since i as representation from all
interested IEC National Committees.

misinterpretation by any end user.

In order to promote international uniformi

assessment servige G
services carried<Q Vi

All users should enSuré

No liability shall attach\to IEX \ i prs, employees, servants or agents including individual experts and
members of its teghni i C National Committees for any personal injury, property damage or
other damage™af any atsoever, whether direct or indirect, or for costs (including legal fees) and
expenses &ising tion, use of, or reliance upon, this IEC Publication or any other IEC
Publicatjens

Attentie ative references cited in this publication. Use of the referenced publications is
indispensa

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall'not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 60695-11-11, which is a technical specification, has been prepared by IEC technical
committee 89: Fire hazard testing.

It has the status of a basic safety publication in accordance with IEC Guide 104 and ISO/IEC
Guide 51.


https://standards.iteh.ai/catalog/standards/iec/ab5f5edd-ae11-4369-858f-8c99cbe841ad/iec-ts-60695-11-11-2016

IEC TS 60695-11-11:2016 © IEC 2016 -5-

This second edition of IEC TS 60695-11-11 cancels and replaces the first edition published in
2008. It constitutes a technical revision.

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

a) Fix of editiorials throughout the text;
b) Introduction updated;
c) Normative references updated;

d) Results of recent round-robin testing incorporated; and

e) Informative Annex C "Precision data" added.

The text of this technical specification is based on the following docu

Enquiry draft Report on votipg\
89/1227/DTS 89/1248/R\fg

the report on voting indicated in the above table.
This publication has been drafted in accordance
This technical specification is to be use

A list of all the parts in the IEC 60695
be found on the IEC website.

Part 11-2:

Part 11-3:
Part 11-4:
Part 11-5:

Part 11-1

Part 11-1
tacting flame source

Part 11-20: Test ftames — 500 W flame test methods

Part 11-21: Test flames — 500 W vertical flame test method for tubular polymeric materials
Part 11-30: Test flames — History and development from 1979 to 1999

Part 11-40: Test flames — Confirmatory tests — Guidance
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e transformed into an International standard,

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 €orre nderstanding
of its contents. Users should therefore print this publication u%’ﬁb\ colou

O
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INTRODUCTION

In the design of any 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, together with its companion, IEC 60695-1-11, provide guidance on how this
is to be accomplished.

Fires involving electrotechnical products can be initiated from external non-electrical sources.
Considerations of this nature are dealt with in an overall fire hazard assessment.

The aim of the IEC 60695 series of standards is to save lives and property by reducing the

event of ignition, to confine any resulting fire within the boun 3f the Bncle s, of the
electrotechnical product.

trying to minimise flame spread beyond the product’

This technical specificatio i Q) materials, operations, and equipment. It
does not purport to gddress problems associated with its use. It is the

Test methods to détern ijty by contact of flame have been developed and
standardized al 60695-11-10 [1]' and IEC 60695-11-20 [2]' and
ISO 4589-2 [3K,
¢ determine the characteristic heat flux for ignition (CHFI) of
¢ chnical products and sub-assemblies from a non-contacting flame
source. C P ignition behawour in terms of |nC|dent heat flux. This test method

, but does not contact with these items. An example is a candle flame
near an electrotechnical product.

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

Part 11-11: Test flames — Determination of the characteristic
heat flux for ignition from a non-contacting flame source

1 Scope

This part of IEC 60695, which is a technical specification describes a test method used to
determine the characteristic heat flux for ignition (CHFI) from a non-contacting flame source
for materials used in electrotechnical products and sub-assemblies. It provides g relationship
between ignition time and incident heat flux. A test specimen cut fronKan enqcprodyct or sub-
assembly can be tested by this test method.

This basic safety publication is intended for use by technical cgmmigte i paration of
standards in accordance with the principles ide 104 and
ISO/IEC Guide 51.

One of the responsibilities of a technical committee 4 ‘ i e, to make use of

2 Normative references

The following documents, in whole or i
are indispensable for its allcatlon F
undated references, '
amendments) applies.

IEC 60695-11-4, Fire
confirmational t

vely referenced in this document and
és, only the edition cited applies. For
eferenced document (including any

ISO 293, Plastics — Compression moulding of test specimens of thermoplastic materials

ISO 294 (all parts), Plastics — Injection moulding of test specimens of thermoplastic materials
ISO 295, Plastics — Compression moulding of test specimens of thermosetting materials
ISO 13943:2008, Fire safety — Vocabulary

ISO 14934-4:2014, Fire tests — Calibration of heat flux meters — Part 4: Guidance on the use
of heat flux meters in fire tests

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943:2008, some
of which are reproduced below for the user’s convenience, as well as the following apply.

3.1

average ignition time, t;,

arithmetic mean of three ignition times measured at a given heat flux
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3.2
characteristic heat flux for ignition
CHFI

maximum incident heat flux which is a multiple of 5 kW/m? and at which t_igis greater than
120 s

3.3
draught-free environment
space in which the results of experiments are not significantly affected by the local air speed

Note 1 to entry: A qualitative example is a space in which a wax candle flame remains essentially undisturbed.
Quantitative examples are small-scale fire tests in which a maximum air speed of 0,1 m/s or 0,2 m/s is sometimes
specified.

[SOURCE: ISO 13943:2008, 4.70]

3.4
heat flux
amount of thermal energy emitted, transmitted or received per

Note 1 to entry: The typical units are watts per square metre (W/m?).

[SOURCE: ISO/IEC 13943:2008, 4.173]

3.5
ignition

initiation of combustion which results i bustion for at least 5 s

Note 1 to entry: The term “ignition” in French has a vety 4 te of body combustion].

3.6
incident heat flux
heat flux received by the

[SOURCE: IEC 60695-¢

4 Principle o$e

The incident heat 5. Mme S S the apparatus described in 5.3 and 5.4. The incident
heat flux value is S ing the distance between the top of the burner tube and
the lower surface\of A and by changing the flow rate of gas to the burner (See
Annex A). Thetimg reguixed Yo ignite the test specimen is measured as a function of the

incident heak flux: e tests_are performed at different incident heat flux values until the
maximupt heat\flux, at wkich 7, is greater than 120 s and defined as the characteristic heat

carried out are~chosen within the range of 30 kW/m2 to 75 kW/m2 and shall be a multiple of

5 kW/m2.
5 Apparatus

5.1 Test arrangement

The arrangement and position of the test specimen and burner are shown in Figure 1. The
test specimen and masking board shall be mounted horizontally. The burner tube shall be
mounted vertically. The centre line of the test specimen, the burner tube, the sensor of the
heat flux meter and the conical hole in the masking board shall all be aligned vertically. The
sensor of the heat flux meter shall be placed horizontally 6 mm above the upper surface of the
masking board with its sensing surface facing down.
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5.2

The laboratory burner apparatus shall conform to IEC 60695-11-4. The flame size and the gas
flow rate will differ from that specified in IEC 60695-11-4 in order to obtain the heat flux value
necessary for the test. The flame used for each test shall be maintained throughout the test.

NOTE

5.3

The heat flux meter shall be of a water-cooled thermopile type (see ISO 14934-4:2014) which

-10 - IEC TS 60695-11-11:2016 © IEC 2016

Dimensions in milimetres

10
1 i) 5
72
33—
4~
Plan view . 215 +1
| g
2 (D_ :;I
3 —» /3 A

]

IEC

Conical holeNdiamgter at the top side 15 mm)
Burner tube and test flame (inner diameter 9,5 mm)
Burner support (adjustable vertically)

Mirror
Figure 1 — Arrangement and position of test specimen and burner

Burner and test flame

ISO 10093 [4] describes the burner as ignition source P/PF2 (50 W).
Heat flux meter

determines the incident heat flux applied to the test specimen.
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When incident heat flux measurements are made, the heat flux meter is placed in the centre
of a dummy test specimen board, and the heat flux meter shall not have any optical filter in-
line with the sensor.

NOTE 1 The incident heat flux measurement is of critical importance to the test results. ISO 14934-3 [5] provides
the calibration method for the heat flux meter.

NOTE 2 A thermopile of the Schmidt-Boelter type, with a designed range up to 100 kW/m? and a target diameter of
approximately 12,5 mm, has been found to be suitable.

5.4 Data acquisition system
The voltmeter for measuring the output of the heat flux meter shall have a resolution of
0,01 % or better for the maximum output range.

5.5 Dummy test specimen board

The dummy test specimen board shall be approximately 75 mm x 7%

2 Heat flux meter

3 Cooling watgr pip

a Approxipmatel\12 xam
b )

igure 2 — Dummy test specimen board

5.6 Masking~hoard

The masking board Shall be made of three heat-resistant non-combustible rigid boards, each
having a density of 850 kg/m3 + 50 kg/m3 and a thickness of 8 mm + 0,5 mm and the total
thickness of the three non-combustible board shall be 24 mm + 1,5 mm. One board is inserted
between the upper and lower boards and is made moveable. This moveable board is the
radiant heat shield which protects the test specimen from the heat source before the test is
started. At the centre of the masking board there shall be a conically shaped opening. The
diameter of the opening on the upper surface shall be 15 mm + 1 mm and 57 mm + 1 mm on
the lower surface. An illustration of the masking board and its operation is shown in Figure 3.

NOTE A calcium silicate board of the required density has a thermal conductivity of 0,14 W/m/K at 200 °C,
0,15 W/m/K at 400 °C, and 0,17 W/m/K at 600 °C.
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2 a
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LR T A
e
4

b 1
IEC

Key

1 Masking board

2 Upper board

3 Moveable board (Radiant heat shield)

4 Lower board

a Position of the moveable masking board prior to a test
b Position of the moveable masking board during a test

Figure 3 — Structure of the i

5.7 Timing device
The timing device shall have a resolutigf

5.8 Conditioning
The conditioning chamber shall be
relative humidity of 50 % = 10 % (see |
5.9 Test specimen suppor

The test specimen suppert skall \
surface of the tes:peimen anokthe™upp
5.10 Burner support

better.

511 Ob

To observe the behaviour of the test specimen, an observation mirror approximately
100 mm x 100 mm>shall be positioned underneath the masking board.

6 Test specimen

6.1 Specimen preparation

Test specimens shall be fabricated using the appropriate 1SO method, e.g. casting and
injection moulding in accordance with 1SO 294, compression moulding in accordance with
ISO 293 or ISO 295, or transfer moulding to the necessary shape. Where this is not possible,
the test specimen shall be produced using the same fabrication process as would be normally
used to mould a part of a product; and where this is not possible, specimens are to be cut
from a representative sample of the moulded material taken from an end product.

After any cutting operation, care shall be taken to remove all dust and any particles from the
surface; cut edges shall be fine sanded to a smooth finish.
6.2 Test specimen dimensions

The dimensions of the planar sections of the test specimens shall be at least
77,5 mm+ 2,5mm in length and width and at the thickness under consideration. The
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