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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Electrical relays - Tests and Measurements -

Part 7-36: Fire hazard

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation
is entrusted to technical committees; any IEC National Committee interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations liaising with
the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all interested
IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services
carried out by independent certification bodies.

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

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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 International Standards of the IEC 61810 have been prepared by IEC technical committee
94: All-or-nothing electrical relays.

This document is a CDV based on the observations of CC files on 94 _844e CD. The red text has
changed from the document of 94 _844e CD.

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

CD CC
94/844/CD 94/929/CC

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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A list of all parts of IEC 61810 series, published under the general title Electromechanical
elementary relays, can be found on the IEC website.

This International Standard is to be used in conjunction with IEC 61810-1:2015.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the |IEC website under "http://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.
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Electrical relays - Tests and Measurements -

Part 7-36: Fire hazard

1 Scope

This part of IEC 61810-7 is used for testing all kind of relays within the scope of technical
committee 94 and shall evaluate their ability to perform under expected conditions of
transportation, storage and all aspects of operational use.

The object of this part is to define a standard test method to measure fire hazard of all materials
susceptible to fire hazard.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.

IEC 60695-2-10:2021, Fire hazard testing - Part 2-10: Glowing/hot-wire based test methods - Glow-
wire apparatus and common test procedure

IEC 60695-2-11:2021, Fire hazard testing - Part 2-11: Glowing/hot-wire based test methods - Glow-
wire flammability test method for end-products

IEC 60695-2-12:2021, Fire hazard testing - Part 2-12: Glowing/hot-wire based test methods - Glow-
wire flammability index (GWFI) test method for materials

IEC 60695-2-13:2021, Fire hazard testing - Part 2-13: Glowing/hot-wire based test methods - Glow-
wire ignition temperature (GWIT) test method for materials

IEC 60695-11-5: 2016, Fire hazard testing - Part 11-5: Test flames - Needle-flame test method -
Apparatus, confirmatory test arrangement and guidance

IEC 61810-7-0, All-or-nothing electrical relays - Tests and Measurements - Tests: General and
Guidance

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61810-1, IEC 61810-
7-0 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
e |EC Electropedia: available at http://www.electropedia.org/

e |ISO Online browsing platform: available at http://www.iso.org/obp
4 Test procedure

4.1 General

Fire hazard test is to ensure that under defined conditions the relay will not cause ignition of
parts, or that a combustible part ignited by the test has a limited duration or extent of burning
without spreading fire by flames or burning/glowing particles falling from the specimen.
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The testing shall be conducted in accordance with one or both of the following tests:

a) Glow-wire test as described in IEC 60695-2-10, IEC 60695-2-11, IEC 60695-2-12
and IEC 60695-2-13 as appropriate.

b) Needle flame test as described in IEC 60695-11-5.

4.2 Glow-wire Test

4.2.1 Purpose

Simulating the effect of thermal stress which can be produced by heat sources such as glowing
parts and overloaded components, in order to assess the risk of fire.

4.2.2 Procedure

4.2.21 Preconditioning

If not otherwise specified in the relevant specification, the preconditioning shall be done as
bellows.

a) Glow-wire flammability test for end-products: Clause 7 of IEC 60695-2-11:2021.

b) Glow-wire flammability index (GWFI) test for materials: Clause 7 of IEC 60695-2-12:2021.
c) Glow-wire ignition temperature (GWIT) test for materials: Clause 7 of IEC 60695-2-13:2021.

4.2.2.2 Glow-wire flammability test for end-products

Glow-wire flammability test method for end-products is according to IEC 60695-2-11.

It is preferred to select the following positions for the glow-wire test points of end products and
the schematic diagram (or picture) of the position of glow-wire can be added in the test report.
a) The position on the relay case close to the contacts;

b) The position on the relay base close to the contact terminals.

Note 1to entry: The position of bottom side for PCB relays is not mandatory.

4.2.2.3 Glow-wire flammability index (GWFI) test for materials

Glow-wire flammability index (GWFI) test method for materials is according to IEC 60695-2-
12.

4.2.2.4 Glow-wire ignition temperature (GWIT) test for materials

Glow-wire ignition temperature (GWIT) test method for materials is according to IEC 60695-
2-13.

4.2.3 Conditions to be specified
The following details shall be adopted:

a) The glow-wire is heated to the test temperature specified in the relevant product
standard.This temperature shall be chosen one of the temperatures shown in Table 1 of
IEC 60695-2-11 according to the purpose.

Note 1 to entry: The minimum test temperature is 650°C.
b) Test specimens

Glow-wire test specimens for end-products shall apply to IEC 60695-2-11.when the relay is
either too small (see definition of small parts in 3.15 of IEC 60695-2-11) or of an inconvenient
shape to carry out the test, the test is made using a specimen of the respective material from
which the relay is manufactured.

Glow-wire test specimens for material shall apply to IEC 60695-2-12 and IEC 60695-2-13.The
dimensions of the planar sections of the test specimens shall be at least 60 mm in length and
60 mm in width (measured inside the clamping areas) and shall be provided in all thicknesses
under consideration.The preferred values include 0,4 mm0,05 mm, 0,75 mmz=0,1 mm, 1,5
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mmz0,15 mm, 3,0 mm0,2 mm, or 6,0 mmz0,4mm and the test specimen shall have a thickness
equal to the nearest preferred value that is no thicker than the relevant part.

For complex parts with various thickness, both the maximum and the minimum thickness need to be considered
and all the preferred value involved in this range shall be tested.

c) Number of test specimens
Number of test specimens shall apply to IEC 60695-2-11, IEC 60695-2-12 and IEC 60695-2-13.

d) Test apparatus are described in IEC 60695-2-10 and in IEC 60695-11-5.Positioning of the
test apparatus apply to IEC 60695-2-11.

4.3 Needle flame test

4.3.1 Purpose

The purpose of the needle flame test is to assess the fire hazard of electrotechnical equipment,
its subassemblies and components, and of solid insulating materials and other combustible
materials through simulation of the effect of small flames which may result from fault conditions
within the equipment.

4.3.2 Procedure

If not otherwise specified in the relevant specification, the preconditioning of test specimens
shall be done according to Clause 8 of IEC 60695-11-5:2016.

The test procedure is specified in 9 of IEC 60695-11-5. At the beginning of the test, the test
flame shall be positioned so that at least the tip of the flame is in contact with the surface of the
specimen which is most likely to be affected by flames resulting from normal use or from fault
conditions. During the test, the burner must not be moved. The test flame is removed
immediately after the specified time.

4.3.3 Conditions to be specified

The needle flame test is carried out in accordance with IEC 60695-11-5, and the following
details shall be adopted:

a) The duration of application of the test flame on the specimen is (30 + 1) s. For relay volumes
up to 1 000 mm?3 a reduction to (10+1) s may be chosen, however;

b) The test specimen shall apply to IEC 60695-11-5;

c) Test apparatus are described in IEC 60695-11-5.

5 Evaluation

5.1 Glow-wire test

511 Glow-wire flammability test for end-products

Glow-wire flammability test criteria for end-products is according to IEC 60695-2-11.

5.1.2 Glow-wire flammability index (GWFI) test for materials

Glow-wire flammability index (GWFI) criteria for materials is according to IEC 60695-2-12.

5.1.3 Glow-wire ignition temperature (GWIT) test for materials

Glow-wire ignition temperature (GWIT) criteria for materials is according to IEC 60695-2-13.

5.2 Needle flame test

According to the evaluation of test results in 11 of IEC 60695-11-5, and after the test, the white
pinewood board shall not show traces of burning; changes in color of the white pinewood board
are ignored.
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Annex T
Informative

Test report

The test report shall contain all the information necessary to reproduce the test. In particular,
the following shall be recorded:

a) areference to IEC 61810-7-36;

b
c
d

)
)
)

the test temperature;
test specimens description(the dimension and color of test specimens,etc.);

the glow-wire test points of end products.



