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IEC|TS 60695-2-20 has been prepared by IEC technical committee 89: Fire hazard testing.
a Techdnical Specification.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 2-20: Glowing/hot wire based test methods —
Hot-wire coil test method —

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internaf]
cp-operation on all questions concerning standardization in the electrical and electronic/fields. To this eng
i addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Req
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC-Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deal
ay participate in this preparatory work. International, governmental and non-goveftnmental organizations li
ith the IEC also participate in this preparation. IEC collaborates closely with‘the International Organizatig

021

ising
onal
and
orts,
heir
with
ising
n for

Jtandardization (ISO) in accordance with conditions determined by agreement.between the two organizatiops.

he formal decisions or agreements of IEC on technical matters express$, as nearly as possible, an internaf
cpnsensus of opinion on the relevant subjects since each technical‘eommittee has representation fro
interested IEC National Committees.

IEC Publications have the form of recommendations for interfiational use and are accepted by IEC Nat
Jommittees in that sense. While all reasonable efforts are{made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible’ for the way in which they are used or for
isinterpretation by any end user.

Im order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
tlansparently to the maximum extent possible in their‘national and regional publications. Any divergence bet
any |IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

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

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

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

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensable forithe correct application of this publication.

Afttention is dfawn to the possibility that some of the elements of this IEC Publication may be the subject of p
rights. IEC(shall not be held responsible for identifying any or all such patent rights.

onal
m all
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IEC
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tions
veen
htter.
rmity
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Itis

This third edition of IEC TS 60695-2-20 replaces the second edition of IEC TS 60695-2-20
published in 2004. This edition constitutes a technical revision.

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

Contents page added

Updated Scope (Clause 1)

Updated Terms and Definitions, added new relevant terms (Clause 3)
Updated Principle (Clause 4)
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The|text of this Technical Specification is based on the following decuments:

Fulllinformation on the voting for its approval can befound in the report on voting indicate

the

The|language used for the development of .this’ Technical Specification is English.

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

acc

at www.iec.ch/members_expertsirefidocs. The main document types developed by IEC

des

Gui

Cribed in greater detail at www.lec.ch/standardsdev/publications.

It has the status of a basic“safety publication in accordance with IEC Guide 104 and ISO
e 51.
{ 2 of IEC 60695-consists of the following parts:

Par

Par

Par

Updated Apparatus (Clause 5; recommendation to change the power source from a.c. to
d.c. with a constant current output. Reason for this recommendation: D.c. technology is

easier to obtain and to handle, which has been found to improve the Repeatability
Reproducibility of the test.

Updated Test specimen dimensions (6.2)

Revised Test procedure (Clause 8)

Revised Observations and measurements (Clause 9)
Revised Evaluation of test results (Clause 10)
Revised Test report (Clause 11)

and

Revised Annex A: Deletion of conformational test; Guidance on verification of the he
wire winding before testing

\ddition of normative Annex B: HWCT PLC Classes

\ddition of informative Annex C: Calibration curve to determine test eurrent (/)
Epreadsheet program

\ddition of informative Annex D: Precision data

DTS Report onoting
89/1465/DTS 89/1488/RVDTS

Bbove table.

brdance with ISO/IEC Directives,-Rart 1 and ISO/IEC Directives, IEC Supplement, avail

12-10: Glowing/hot-wire based test methods — Glow-wire apparatus and common
procedure

{ 2-14.) Glowing/hot-wire based test methods — Glow-wire flammability test method for
products

Iater

d in

d in
able
are

IEC

test

end

Part 2-12: Glowing/hot-wire based test methods — Glow-wire flammability index (GWFI)

method for materials

Part 2-13: Glowing/hot-wire based test methods — Glow-wire ignition temperature (GWIT)

method for materials

Part 2-20: Glowing/hot-wire based test methods — Hot-wire coil test method — Appara

verification, test method and guidance

test

test

tus,

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.

Words in bold in the text are defined in Clause 3.
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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 document indicatés, that it
contains colours which are considered to be useful for the correct understanding of|its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

In the design of any electrotechnical product, the risk of abnormal heat and the potential
hazards associated with abnormal heat need to be considered. In this respect the objective of
component, circuit, and product design, as well as the choice of materials, is to reduce to
acceptable levels the potential risks during normal operating conditions, reasonably foreseeable
abnormal use, malfunction and/or failure. IEC/TC 89 has developed IEC 60695-1-10 [1]1,
together with its companion IEC 60695-1-11 [2], to provide guidance on how this is to be
accomplished.

The

how:

a)
b)

Sec
flam

primary aims o -T- an -T- are to provide guidanc

o prevent ignition caused by an electrically energized component part, and
o confine any resulting fire within the bounds of the enclosure of the electro techn
product in the event of ignition.

pndary aims of IEC 60695-1-10 [1] and IEC 60695-1-11 [2] include the ‘minimization of
e spread beyond the product’s enclosure and the minimization of the’harmful effects of

effluents such as heat, smoke, toxicity and/or corrosivity.

This
spe
preg
in5

test method applies to solid electrical insulating materials which can provide

aration, especially during the winding of the test specimen with the heater wire as descr
5.

Examples of deformation that render this test method inapplicable include:

bowing, in either a transverse or a longitudinal direction, or twisting of the test speci
juring the winding of the test specimenwith the heater wire, to a degree visible to the
DI

isible indentation of the test specimen by the heater wire.

hformative classification system described in Annex B can be used for the preselectio
erials.

on

ical

any
fire

test

Cimens. It applies to materials for which the test specimen does not deform during

bed

men
bye,

1 Nu

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

Part 2-20: Glowing/hot wire based test methods —
Hot-wire coil test method -
Apparatus, verification, test method and guidance

1 Suupc

Thig part of IEC 60695, which is a technical specification, describes a test method thatapplies
to dolid electrical insulating materials of which test specimens can be provided.”The [test
medsures the time required to ignite a test specimen when it is affected by heat from an
eledtrically heated wire wound around the test specimen. If the test specimen‘drips, the time at
whigh this occurs is also recorded.

The|test method can be used to provide classifications which can be used for quality assurapce,
the |preselection of materials of products as described in IEC 60695-1-30, or to verify|the
reqyired minimum classification of materials used in end products.

Thig basic safety publication is intended for use by technicahCommittees in the preparation of
starldards in accordance with the principles laid down in IEC Guide 104 and ISO/IEC Guidg 51.

Ond of the responsibilities of a technical committée is, wherever applicable, to make use of
basic safety publications in the preparation of its;publications. The requirements, test methods
or tg¢st conditions of this basic safety publication'will not apply unless specifically referred o or
incliided in the relevant publications.

2 [Normative references

Thelfollowing documents are referred to in the text in such a way that some or all of their conftent
constitutes requirements of this’document. For dated references, only the edition cited applies.
For| undated references, ‘the latest edition of the referenced document (including [any
amgndments) applies.

IEC|60695-1-30, Fire hazard testing - Part 1-30: Guidance for assessing the fire hazard of
eledtrotechnical products - Preselection testing process - General guidelines

IEC| 60695:4:2012, Fire hazard testing - Part 4: Terminology concerning fire tests| for
eledtrotechnical products

IEC GUIDE 10472019, The preparation of satety publications and the use of basic safety
publications and group safety publications

ISO/IEC Guide 51:2014, Safety aspects — Guidelines for their inclusion in standards

ISO 291:2008, Plastics — Standard atmospheres for conditioning and testing

ISO 293, Plastics — Compression moulding 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
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13943:2008, Fire safety - Vocabulary

16012:2004, Plastics — Determination of linear dimensions of test specimens

JIS C 2520:1999, Wires and rolled wires for electrical heating

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943:2017, some of

whig

ISO
add

3.1

fare Teproduced-betow fortheuser'stonvemnience, as wethasthefoltowimgappty:

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

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

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

abnjormal heat

<elq
to a

[SO

3.2

ctrotechnical> heat that is additional to that resulting from use*under normal conditions
hd including that which causes a fire

URCE: ISO 13943:2017, definition 3.1]

clagsification time, 75

arith

metic mean of relevant times to ignite, 7 and times to drip, DT, used for the purpos

clagsification

3.3

combustion

exo

Note

[SO

3.4
dra
spa

Note
Quar

hermic reaction of a substance-with an oxidizing agent

1 to entry: Combustion gerérally emits fire effluent accompanied by flames and/or glowing.

URCE: ISO 13943:2017, definition 3.55]

ight-free environment
Ce in whieh(the results of experiments are not significantly affected by the local air spe

1 tolentry: A qualitative example is a space in which a wax candle flame remains essentially undistu

tifafive examples are small-scale fire tests in which a maximum air speed of 0,1 m-s* or 0,2 m-s™! is some
fiad

Ving

’up

e of

bed.
imes

spec

[SO

3.5
end

URCE: ISO 13943:2017, definition 3.83]

product

product which is ready for use

Note

[SO

1 to entry: An end product can be a component of another end product.

URCE: IEC 60695-4:2012, definition 3.2.7]
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effluent

all gases and aerosols, including suspended particles, created by combustion or pyrolysis and
emitted to the environment

[SO

3.7
fire

URCE: ISO 13943:2017, definition 3.123]

hazard

potential for harm associated with fire

Note
cons|

[SO

3.8
igni
eas

1 to entry: Alternatively, fire hazard can be a physical object or condition with a potential for an undesi
equence from fire.

URCE: ISO 13943:2017, definition 3.131]

[tability
e of ignition

medsure of the ease with which a test specimen can be ignited, undeFr.specified conditions|

Note|1 to entry: Modified, notes to entry have been deleted
[SOURCE: ISO 13943:2017, definition 3.212]

3.9

ignition

susfained ignition (deprecated)

<ge
[SO

3.1¢
mol
falli

Note

[SO

3.11

neral> initiation of combustion

URCE: ISO 13943:2017, definition 3.217]

ten drip

ng droplet of material which-fas been softened or liquefied by heat

1 to entry: The droplets can be flaming or not flaming.

URCE: ISO 13943:2017, definition 3.275]

preselection

prog

making @an‘end product

[SO

ess afhassessing and choosing candidate materials, components or sub-assemblies

rable

for

RCE: IEC 60695-1-30, definition 3.5]

3.12

time to drip, DT
time elapsed after the start of a test when molten drips are first observed to fall from the test
specimen

3.13
time to ignite, IT
time elapsed after the start of a test when ignition of the test specimen is observed to occur


https://iecnorm.com/api/?name=7cdd2cedffce51f4200af8bdff78996a

IEC TS 60695-2-20:2021 © |IEC 2021 -1 -

4 Principle

A rectangular bar-shaped test specimen is supported horizontally on a test fixture (an example
of a test fixture is shown in Figure 1 and Figure 3). The centre portion is wound with a coil of
heater wire as shown in Figure 2. A constant current is applied to the coil, which rapidly heats
up and the behaviour of the test specimen is observed. The time to ignite, IT and/or the time
to drip, DT shall be recorded.

IEC

Figure 1 — Test-fixture arrangement (example)
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Dimension in millimetres

=235

Key

5

5.1

The

Test specimen

Heater wire

Electrical connection point

I Distance to electrical connection points

Distance between all 5 windings (31,5 — 32,0 mm)

Figure 2 — Test specimen winding pattern

Apparatus

Test chamber

shall provide a draught-free_environment whilst allowing normal thermal circulation of air

the
surf]
not
be d
fire
test

5.2

test specimen. Thetchamber shall permit observation of the test in progress. The in
aces of the wallsyshall be a dark colour. The test chamber shall have an ambient light |
bxceeding 20 lux,-For safety and convenience, it is desirable that this enclosure (which
ompletely clased) is fitted with an extraction device, such as an exhaust fan, to remove
effluent which may be toxic. The extraction device, if fitted, shall be turned off during
and turned on immediately after the test. A positive closing damper may be needed.

Heater wire

IEC

laboratory fume hood/chamber shall have an inside volume of at least 0,5 m3. The chamber

past
side
bvel
can
the
the

The heater wire shall be a Nickel/Chromium wire (NCHW1 according to JIS C 2520), having a
nominal composition of > 77 % Ni and 20 £+ 1 % Cr, having a nominal diameter of 0,5 + 0,016 mm

and

a length of 260 mm (+ 10 mm, — 0 mm).

NOTE 1 NiCr (> 77 % Ni/ 20 = 1 % Cr) heater wire has a nominal cold resistivity of (1,08 + 0,05) x 10 Q-m.

NOTE 2 NCHW1 according to JIS C 2520 is also known as NiCr8020 according to DIN 17470 Werkstoffnummer
2.4869.

NOTE 3 The length of wire may need to be adapted as follows: 280 mm (+10 mm, -0 mm) for specimens with
thicknesses between >3 mm and <8 mm; and 350 mm (+10 mm, -0 mm) for specimens with thicknesses between

>8 m

m and €13 mm.
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5.3 Power supply and test circuit

A constant current DC power supply which can provide a constant current of at least 8 A and a
power of at least 150 W shall be used to energize the heater wire. The supply circuit shall have
the following capabilities.

a) There shall be a means of measuring the test circuit current to within an accuracy of £ 0,2 %;
b) All electrical connections for the heater wire shall be capable of transmitting the test current
without significant loss and shall not mechanically affect the test specimen during the test.

The test circuit shall be provided with an on-off switch for cutting off the test circuit current (for
safdty reasons).

NOTE An AC power supply is also suitable to drive the set constant current.
5.4| Test specimen fixture

An ¢xample of a test specimen fixture is shown in Figure 3. Two supporting posts positigned
70 mm £ 2 mm apart shall be provided with hold-down clamps to support-the test specimgn in
a hqrizontal and flat position.

Dimensions in millimetres

Key

Chambersurface

Test specimen fixture
Distance between the two supporting posts

Distance between the top and bottom of the supporting post

Figure 3 — Test specimen fixture (example)

5.5 Test specimen winding and pressing

The heater wire shall be wound around the test specimen centred along the longitudinal axis of
the specimen by hand or by using a winding device.
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Five windings shall be applied using a force of 5,4 + 0,02 N, equally distributed, with a pitch of
6,35 £ 0,05 mm. In practice the 5 windings on the test specimen shall be evenly spread over
the test specimen which shall result in a distance of between 31,5 mm and 32,0 mm as shown
in Figure 2. An example of a winding device is shown in Figure 4.

Figure 4 — Heater wire winding devé\ég(Example)

If winding by hand is done, mark the test bar in the f@wing way.

Asslbiming a test bar of 125 mm in length is us d\hhd knowing that the distance between the 5
winglings should be between 31,5 mm an 32 mm, the first winding shall start| at:
(12%-31,5)/2 mm from one end of the test

NOTE 1 Thin specimens can be wound by sup ing the specimen on one side with a steel bar which has the $ame
size ps the test specimen and a thickness at which the steel does not bend. The steel bar needs to be removed|prior
to the test, taking care to ensure that thesspacing of the windings on the specimen are not affected. When the
specjmen is pliable and susceptible toi\L ation, the steel bar can also be used on both sides of the test specimen.

Defprmation of the test spe@%&ns during preparation is to be kept to an absolute minimun.

Examples of deformat are:

— bowing,ine &)ransverse or longitudinal directions, or twisting during the winding progess
ible to the eye, or

0 a degre
— vyisible ir&atlon of the wound wire into the edges of the test specimen.

The|wound' part of the wire should be in good contact with the test specimen.

This is achieved by pressing the wound test specimen between two stiff surfaces; pressing them
together with enough force sufficient to flatten the wire on to the test specimen surface.

NOTE 2 It has been found useful to use boards made of pinewood that are flat and smooth and having a minimum
thickness of 10 mm, and to apply a pressing force of approximately 150 N.

NOTE 3 See informative Annex A for guidance on properly wound test specimen.
5.6 Conditioning chamber

The conditioning chamber shall be maintained at 23 °C +2 °C at a relative humidity of
50 % £ 10 %.
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5.7 Timing device

The timing device shall have a resolution of 0,5 s or less.

5.8 Micrometer
The micrometer shall have a resolution of

a) 0,01 mm or less for test specimens with a thickness of 0,25 mm or greater; and
b) 0,001 mm or less for test specimens with a thickness less than 0,250 mm.

5.9| Measuring scale

The|measuring scale shall be graduated in millimetres.

6 [Test specimens

6.1| Test specimen preparation

10 test specimens shall be prepared.

When tests are carried out on materials for preselection purposes, they shall be conducted on
uncploured test specimens or on normally supplied coloured\est specimens.

Tes} specimens shall be cut from a representative test.specimen of the material (sheets or end
proflucts) or shall be cast or injection moulded dh“accordance with ISO 294, compression
moylded in accordance with ISO 293 or ISO 295-0r transfer moulded to the necessary shape.

After any cutting operation, care shall be taken’to remove all dust and particles from the surface
and|cut edges shall be fine sanded to a smooth finish.

6.2| Test specimen dimensions

Thig test method applies to moulded or sheet materials available in nominal thicknesses of up
to apd including 13 mm.

Test specimens shall bex25 mm = 5 mm long by 13,0 mm = 0,5 mm wide.

The| preferred thicknesses for preselection purposes include 0,4 mm, 0,75 mm, 1,5 mm [and
3,0 mm. Other.thicknesses may be used by agreement between the interested parties and if so,
shall be noted<in the test report.

NOTE 1, {Some materials can be tested at lower thicknesses, depending on the rigidity of the test specimeng. As
long |as\the test specimens do not deform during winding, the test method is applicable.

NOTE 2 The maximum thickness is not to exceed 3,0 mm, when using the nominal 260 mm length of wire. For
specimens with thicknesses between > 3 mm and £ 8 mm the length of the wire may need to be adapted to 280 mm,
and for specimens with thicknesses between > 8 mm and 13 mm the length of the wire may need to be adapted to
350 mm.

Thickness measurements are to be taken at the approximate center of the test specimen.

When test specimens are taken from end products, three measurements along that part of the
test specimen which is wound with heater wire, are to be taken. The arithmetic mean of the
three measured values is to be taken as the value of the thickness of the test specimen.

For rigid test specimens, thickness measurements shall be performed in accordance with
ISO 16012 as follows. Using a ratchet micrometer, close the micrometer at such a rate that the
change in reading on the scale or digital display can be easily followed. Continue the closing
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motion until the ratchet clicks three times, the friction thimble slips, or the two contact surfaces
can be felt to be in full contact with the test specimen. Record the indicated reading. For flexible,
non-rigid, or elastic test specimens, a dial gauge micrometer may be used. The closing motion
shall be stopped when the pressure foot just contacts the test specimen.

NOTE 3 Other measuring devices equivalent to a micrometer may be used to measure thickness if found to be
satisfactory.

In order for test specimens to accurately represent a nominal thickness, the thickness shall
meet the tolerances given in Table 1.

Table 1 — Nominal thickness tolerances

Thickness x Tolerance
Mm mm
< 0,02 +10%

0,02 <x <0,05 + 0,005
0,06=x<0,1 + 0,01
0,1<x<0,2 + 0,02
0,2<x<0,3 + 0,03
0,3=x<0,5 + 0404
0,5<x<0,6 +0,05
0,6 <x<3,0 +0,15
3,0=x<86,0 + 0,25
6,0=x<13,0 + 0,40

NOTE For example, to repfesent a thickness of 1,5 mm, all
tested specimens should\ measure between 1,35 mm and
1,65 mm.

7 |Conditioning

71 Requirements

Unlgss otherwise requjred by the relevant material specifications, the following requirements
shall apply.

7.2| Test specimen conditioning

10 est(specimens shall be placed in a conditioning chamber for a minimum of 48 h at
23 IC&x 2°°C at a relative humidity of 50 % £ 10 % (see ISO 291:2008, Clause 6, Table 2,
Class2).

7.3 Heater wire conditioning

10 pieces of un-annealed heater wires to be used for testing shall be placed in a conditioning
chamber for a minimum of 48 h at 23 °C £ 2 °C at a relative humidity of 50 % + 10 % (see
ISO 291:2008, Clause 6, Table 2, Class 2).

7.4 Test conditions

All test specimens shall be tested in a laboratory atmosphere having a temperature of 15 °C to
35 °C and 75 % or less relative humidity.
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8 Test procedure

8.1 General

Due to normal variations in metal alloys, it is essential that each spool of heater wire be verified
with respect to its energized resistance according to the following procedure. A mathematical
relationship exists between current and power dissipation, based on performance under the
verification procedure. Essentially, the voltage across a known length of wire is measured over
a range of current values to establish the power-current relationship used to calculate the test
current, /..

NOTE It has been found that the variation of electrical resistance within a given spool is not significant. Howgver,
itis ecommended to perform the verification of the wire after a long period of non-use, or once a year. This'precqgdure
should be performed in a draught-free environment.

8.2| Apparatus

A current supply shall be provided as described in 5.3 with a means to-measure current. A
voltmeter shall be provided to measure the voltage using small probes ags-shown in Figure [5.

e\
9
1 3 2
, Al o
~
B L{mm) -

N

)
&

IEC

Key
Current connection point
Voltage measuring probes

Test wire

Figure 5. 'Test circuit arrangement for heater wire calibration

8.3 Determination of the test current, I,

Usela 260 mm+long piece of heater wire. Mark it at 5 mm and 10 mm from each end. Conpect
the heater-wire to the current supply in such a way that 5 mm of wire is inserted, resulting in
250[mmiwire in the circuit. Attach the small voltage-measuring probes to the heater wire af the
10 mmmarks at each end, to measure the voltage to within £ 2 %, as shown in Figure 5.
Measure and record the length L of the wire between the voltage probes 1o an accuracy of
+ 1 mm. The length of the wire between the voltage probes should be 240 mm.

NOTE 1 In Figure 5 the heater wire is straightened but it can also be inserted in a horse shoe shaped loop.

NOTE 2 When specimens with thicknesses > 3 mm and < 8 mm are to be tested, calibration needs to be performed
by using 280 mm of wire. When specimens with thickness > 8 mm and < 13 mm are to be tested, calibration needs
to be performed by using 350 mm of wire.

Apply current levels in increments of 1 A, starting from 1 Aup to 8 A £ 1 %. Maintain the current
for a minimum of 10 s to achieve thermal equilibrium and record the current and voltage at each
level.
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8.4 Calculation of test current, I,
For each measurement, calculate the linear power density as follows:
W=E*IIL

where:

W = linear power density, W/mm
E = measured voltage, V

1= rlneasured current, A
L = measured length between voltage probes, mm

Construct a calibration curve of current as a function of linear power density. The-desired |test
current I, for the individual heater wire obtained from the calibration curve shown in Figure 6,

is that which corresponds to 0,26 W/mm £ 0,01 W/mm. Annex C describes"how to determine
the fest current I in using a spreadsheet program.

Current (A)
o

9
8 .
74 s ad
6 . !
5 . * Calibration curve
4 . 0,26 W/mm
Power (calibration Curve)
3 .
2 .
11
0 | v ity - ) § - -
0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4

Power density (W/mm)
IEC

Figure 6 — Calibration curve

8.5| Determination of time to ignite, IT and/or time to drip, DT

All test specimens shall be tested within 3 h of removal from the conditioning chamber.

Wind the center portion of the test specimen with a heater wire according to 5.5.

Preset the power supply at the level that will yield the test current I, by using a fresh NiCr wire
of 260 mm, 280 mm or 350 mm, depending on the thickness of the test specimen.

NOTE 1 To avoid any influence on the test current, a fresh piece of heater wire is used to preset the power supply
to the test current.

This will yield a linear power density of 0,26 W/mm £ 0,01 W/mm. Remove this piece of wire
once the power supply has been set to the test current /.

Clamp the wound test specimen onto the test fixture. The test specimen shall be supported at
least 60 mm above and in the approximate centre of the bottom of the chamber as shown in
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Figure 3. Connect the free ends of the heater wire to the test circuit in such a way that the
distance between the test specimen and the electrical connections is as shown in Figure 2 while
maintaining the winding angle from the plane perpendicular to the test specimen. Depending
on the thickness of the test specimen it might be necessary to cut the wire at both ends in order
to maintain a distance of 35 mm to the electrical connection points.

The free ends of the wound test specimen may be pushed towards the electrical connection
points but the angle of the windings must stay in the same angle over the surface of the test
specimen.
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Figure 7 — Decision tree

NOTE Besides this Technical.Specification, also another document will be published (INF document) in which a
secopd decision tree and a Second evaluation method is added. This describes a method in which dripping i not
part pf the classification pf\the material. The INF document shall serve as a guide when work on the Edition 4 will

start
9 [Observations and measurement

For leach-individual test specimen, the following data shall be recorded:

a) ate pecin hat ne irig
a time to ignite, IT of > 120 s.
b) the time to ignite, IT shall be recorded if the test specimen ignites within 120 s.
c) the time to drip, DT shall be recorded only in the following cases:
e Dripping is observed before specimen ignition;
e Dripping is observed at the same time of specimen ignition;
e Dripping is observed without specimen ignition, before test conclusion.
Time to drip, DT is not recorded if dripping is observed after the ignition of the specimen.

For the purposes of classification, if all tests in a set of five give an IT > 120 s result, then ¢, is
assigned a “> 120 s” value.
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Otherwise, the following data shall be used to calculate the classification time, 7,.

a) the time to ignite, IT; or

b) the time to drip, DT, if the test specimen does not ignite.

10

Evaluation of test results

10.1 Assigning a HWCT PLC classification

If none of the 5 test specimens in the first set ignite within 120 seconds and also do not show

any
sha

dripping (all 5 specimens have been recorded as IT > 120 s and DT > 120 s), then a Pl
| be assigned.

Cco

All ¢ther classifications shall be based upon the average of the relevant times,'to ignite, IT7

and

so discard any result which is recorded as IT > 120 s.

The|classification time, 75, shall be calculated as follows:

a)

10.2 Precision data

Pre

resylts of these tests are summarized in Annex D.

11

The|test report shdll jnclude the following information:

h)

or times to drip, DT. Discard any samples that do not ignite without showing‘any dripp

f only a first set of five specimens was needed to completehe’test and all 5 specin
gnited or dripped without ignition, without differing by two PLCs or more, the average of al
elevant times to ignite, IT and/or times to drip, DT (see.85and Clause 9) shall be use
penerate a calculated average. Based on this average a PLC shall be assigned
Annex B).

f a second set of five specimens has been tested, based upon the fact that the resulf
he first set differed by two PLCs or more or,_béecause in the first set only one speci
gnited, the average of the relevant times to\ignite, IT and/or times to drip, DT of all
specimens shall be used to generate the classification time, 75, but with the exclusig

hny IT > 120 s results.

cision data for this test methed)were collected in a preliminary inter-laboratory trial.

Test report

h referenceio this Technical Specification;

bl information necessary to identify the material tested, including the manufacturer’s ng
hnd type and colour of the material;

ing,

ens
| the
d to
see

s of
men
ten
n of

The

me,

h'description of the method used for the preparation of the test specimens (see 6.1);

the thickness of the test specimens (see 6.2);

the conditioning of the test specimens (see 7.2);

the results of tests (see Clause 9);

any deviation from specified conditions; and

the HWCT PLC Class found according to normative Annex B.
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Annex A
(informative)

Guidance on how to effectively wind
the heater wire on to the test specimen

During the hot wire test, the following phenomena can occur:

a) Thermal damage is observed only at the edges of a test specimen (see Figure A.1). This

b)

ends to occur when the heater wire is only in close contact at the edges. Labor

bxperience has shown that for some materials such wire winding can cause wide var{a
In test results.

Figure A.1 — lllustration of lé’e a) behaviour

hermal damage is observed across the surf%garea of a test specimen (see Figure 4
[his tends to occur when the heater wire is\w} close contact across the surface of the

L aboratory experience has shown that many materials such pressed winding can c3
h reduced variation in test results.

Epecimen. Such winding is achieved by>pressing the wound test specimen (see %

\@ | IEC

Figure A.2 - lllustration of type b) behaviour

tory
tion

.2).
test
.5).
use
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Annex B
(normative)

Hot wire coil test (HWCT) — Performance level category (PLC) classes

B.1 General

For a given material, a class shall be assigned based on the average of relevant times to ignite,
IT and/or times to drip, DT (as determined in 8.5 and Clause 9) in accordance with the ranges
speg¢ified in Table B.1.

[fable B.1 — Hot wire coil test (HWCT) — Performance level category (PLC) classes|

HWCT
Time interval /' s PLC Classes

IT > 120 and DT >120 0

IT > 120 and DT < 120 D=0
t, =60 -120 1
t, =30 -59 2
ty=15-29 3
a=7-14 4
,=0-6 5

B.2| Reporting a classification

-

The|performance of a given material shall be reported using a class in the following manne

For example, for a set 0f 10 test specimens in the 3,0 mm thickness with a classification time,
tp, 9f 76 s and a PLG-¢lass 1:

IEC TS 60695-2-20: HWCT: 1/3,0
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Annex C
(informative)

Calibration curve to determine test current (1.) in a spreadsheet program

The determination of I, can be difficult using only the formula as given in 8.4. Using a
spreadsheet program has been found useful.

Figure C.1 gives an example and explanation on how to calculate 7, in a spreadsheet program.

l:EXP(INDEX(LINEST(LN(E7:E14);LN(D7:D14);;);1 R

l=INDEX(LINEST(LN(E7:E14);LN(D7:D14);;);1)]
|=G8*E8/F8 -
Columns in

Rows in spreadsheet program

dsheet CALIBRATION OF TESTWIRE FOR THE HOT WIRE IGNITION TEST

spreadsneet program \1

\ [ 5 I 7]
Woimm Amp.

General data Hot Wire
men o320l p 7
7Ry Q0 0 0 0 bjo4919 7
. 50,0053 1,007 240 1275 A Wimen]0.26
L Sameter 0.9 4 0,08 men 0.0213 1,999 240 2557 Tose€urrent
rorinal cons resmtance 1,00 & 0.05 Ors - mew'om 0.0802 3.014 240 3,005
Formasa 1o camiate power Senaty 0.0919 4,053 240 5443 (
WeEWL W = power denaty (W) 0.1392 501 40 8704 4
€ = meanred vtaoe (V) 0.2017 6.02 40 Q7 =J5*(J7)\J6
1= measured cument (A) 02818 7.00 40 A
L © reoswes leagth of e Semd 03615 801 &

¥+ 13,2010
[

o Gidaaton Corve

Cument (A)

e 0.26 W/emem
- Power (Calbration Curve)

04

—~ O |EC

Figure C. 1" Calibration curve in a spreadsheet program used to determine 7
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Annex D
(informative)

Precision data

General

A preliminary inter-laboratory round robin has been conducted by four different international
laboratories, using four different materials, where, materials 1 and 2 have been tested in two
different thicknesses. The tests were conducted by the different laboratories using their own

hea

Mat

er wire.

brials used:

Material 1A: PA 6 Glass filled, Flame Retardant, 0,75 mm
Material 1B: PA 6 Glass filled, Flame Retardant, 1,5 mm
Material 2A: PA 6 Glass filled, Flame Retardant, 0,75 mm
Material 2B: PA 6 Glass filled, Flame Retardant, 1,5 mm
Material 3: PA 6 Glass filled, Flame Retardant, 1,5 mm
Material 4: PBT Glass filled, Flame Retardant, 0,75 mm

In drder to gain more statistics, 10 test specimens per sample were tested by two diffe
technicians.
Respults can be found in Clause D.2.

D.2

The

NOT

Results of preliminary inter-laboratory round robin
results of the round robin are presented in Table D.1 to Table D.6.

E  Highlighted data were used to.galculate ¢, values.

rent
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