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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 2-20: Glowing/hot wire based test methods —
Hot-wire ignition (HWI) test method -

FOREWORD

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
-operation on all questions concerning standardization in the electrical and electronic/fields. To this end
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-govefnmental organizations lig
ith the IEC also participate in this preparation. IEC collaborates closely with*the International Organizatig
Jtandardization (ISO) in accordance with conditions determined by agreement.between the two organizatio

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‘¢ommittee has representation fro
interested IEC National Committees.

ublications is accurate, IEC cannot be held responsible’ for the way in which they are used or for
isinterpretation by any end user.

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

All 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 expertg
embers of its technical commiftees 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.

Attention is drawn (o ithe Normative references cited in this publication. Use of the referenced publicatio|
indispensable forithe correct application of this publication.

EC draws attention to the possibility that the implementation of this document may involve the use g
tent(s). [EC ‘takes no position concerning the evidence, validity or applicability of any claimed patent righ
réspect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), v
ay bé required to implement this document. However, implementers are cautioned that this may not reprg
the datest information, which may be obtained from the patent database available at https://patents.iec.ch

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compiising
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shall'not be held responsible for identifying any or all such patent rights.

IEC TS 60695-2-20 has been prepared by IEC technical committee 89: Fire hazard testing. It is
a Technical Specification.

This fourth edition cancels and replaces the third edition published in 2021. This edition
constitutes a technical revision.

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

a) Removed all text which was related to drip or dripping, since in this 4t edition only ignition

is taken into consideration for determination of the classification level;

b) Title changed: "Hot wire coil test method" is now "Hot wire ignition (HWI) test method".
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text of this Technical Specification is based on the following documents:

Draft Report on voting

89/1583/DTS 89/1593/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in

the

The

Thi§ document was drafted in accordance with ISO/IEC Directives, Part 2, and develape
brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement)‘available

acc

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

des

Parf 2 of IEC 60695 consists of the following parts:

Parf 2-10: Glowing/hot-wire based test methods — Glow-wire apparatus and common
Par{ 2-11: Glowing/hot-wire based test methods — Glow-wire flammability test method for
Par{ 2-12: Glowing/hot-wire based test methods — Glow~wire flammability index (GWFI)
Par{ 2-13: Glowing/hot-wire based test methods —(Glew-wire ignition temperature (GWIT)
Par{ 2-20: Glowing/hot-wire based test methods — Hot-wire ignition test method — Appar4g

Parf 2-21: Glowing/hot-wire based test.methods — Fire containment test on finished units

A ligt of all parts in the |[EC 60695 series, published under the general title Fire hazard tes

can

NOTE The following print types aresused:

Futyre documents in(this series will carry the new general title as cited above. Titles of exig

doc

The|committee -has decided that the contents of this document will remain unchanged unti
stalhjility date”indicated on the IEC website under webstore.iec.ch in the data related to

spe

above table.

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

Cribed in greater detail at www.iec.ch/publications.

procedure

products

method for materials
method for materials

verification, test method and guidance

be found on the IEC website.

[erms in bold in the text are defined in Clause 3.

iments in this series will be updated at the time of the next edition.

cific(document. At this date, the document will be

d in

are

test

end

test

test

tus,

ing,

ting

the
the

econfirmed;
withdrawn, or

revised.

of

its contents. Users should therefore print this document using a colour printer.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
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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 60695-1-10 [1]1, together with its companion
IEC 60695-1-11 [2], provides guidance on how this is to be accomplished.

The primary aims of IEC 60695-1-10 [1] and IEC 60695-1-11 [2] are to provide guidance on

how:

a)
b)

o prevent ignition caused by an electrically energized component part, and

o confine any resulting fire within the bounds of the enclosure of the elgctrotechn
product in the event of ignition.

Secpndary aims of IEC 60695-1-10 [1] and IEC 60695-1-11 [2] include the-minimization of
flarme spread beyond the product's enclosure and the minimization of thelharmful effects of
effluents such as heat, smoke, toxicity and/or corrosivity.

The|test method provided in this document applies to solid electrical insulating materials w

can

duripg preparation, especially during the winding of the test\specimen with the heater wir
desgribed in 5.5.

Examples of deformation that render this test methgd\inapplicable include:

c)

d)

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

isible indentation of the test specimgen by the heater wire.

A clpssification system described_inyAnnex B can be used for the preselection of material

ical

any
fire

hich

provide test specimens. It applies to materials for which the.test specimen does not deform

P as

men
bye,

1

Numbers 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 ignition (HWI) test method -
Apparatus, verification, test method and guidance

1 Suupc

Thig part of IEC 60695, which is a technical specification, describes a test method that'applies
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.

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 productst

2 |Normative references

Thelfollowing documents are referred to in the text in sueh a way that some or all of their content
constitutes requirements of this document. For datedreferences, only the edition cited applies.
For| undated references, the latest edition of\ the referenced document (including |any
amgndments) applies.

1ISO[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
ISO|13943:2017, Fire-safety — Vocabulary

ISO[16012, Plastics — Determination of linear dimensions of test specimens

3 [Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943:2017, some of
which are reproduced below for the user's convenience, as well as the following apply.

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

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

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

3.1

abnormal heat

<electrotechnical> heat that is additional to that resulting from use under normal conditions, up
to and including that which causes a fire


http://www.iso.org/obp
https://iecnorm.com/api/?name=ecd28b68f818815538f805e529a4acf1

[SO

3.2
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URCE: ISO 13943:2017, definition 3.1]

classification time

Ic

arithmetic mean of times to ignite, IT, used for the purpose of classification

3.3

combustion
exothermic reaction of a substance with an oxidizing agent

Note

[SO

3.4

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

URCE: ISO 13943:2017, definition 3.55]

drayight-free environment

spa

Note
Quar
spec

[SO

3.5
end
prog

Note

[SO

3.6
fire
all g
emi

[SO
3.7
fire

potg

Note

Ce in which the results of experiments are not significantly affected by-the local air spe

1 to entry: A qualitative example is a space in which a wax candle flamelremains essentially undistu

titative examples are small-scale fire tests in which a maximum air speed 6f'0,71 m-s™ or 0,2 m-s™! is somef
fied.

URCE: ISO 13943:2017, definition 3.83]
product
uct which is ready for use

1 to entry: An end product can be a componént\6f another end product.

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

effluent
ases and aerosols, including suspended particles, created by combustion or pyrolysis
ted to the environment

URCE: ISO 13943:2017, definition 3.123]

hazard
ntial for-harm associated with fire

1oentry: Alternatively, fire hazard can be a physical object or condition with a potential for an undesi

bed.
imes

and

rable

cons

[SO

3.8
igni

equence from fire.

URCE: ISO 13943:2017, definition 3.131]

tion

sustained ignition (deprecated)
<general> initiation of combustion

[SO

URCE: ISO 13943:2017, definition 3.217]
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3.9
preselection
process of assessing and choosing candidate materials, components or sub-assemblies for

making an end product

[SOURCE: IEC 60695-1-30, definition 3.5]

time to ignite
t' [ P2 Al fitore +o otart f o taoct b oo icnitioan £+ + + B HAA-EIO—C. N eradd t
Im UICAPOUU ATLICT U1 otdrt U a tovov vwiireoeT Tt ISIIILI\I U uare 1o ot OPU\.’IIIIUII o UVOULUTVUOU TU UL r

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 weund with a cdil of
heater wire as shown in Figure 2. A constant current is applied to the cail;“which rapidly heats
up gnd the behaviour of the test specimen is observed. The time to ignite, 77 shall be recorgled.

IEC

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

A R S SO ALY SN0V X S
5

IEC

est specimen

eater wire

lectrical connection point

istance to electrical connection points (= 35 mm)

istance between all 5 windings (30,5 to 32,5 mm)

Figure 2 — Test specimen winding pattern
Apparatus
Test chamber
test chamber consists of\a’laboratory fume hood/chamber having an inside volume ¢f at

least 0,5 m3. The test chamber shall provide a draught-free environment. The test chamber

sha
colg
con
with
toxi
imm

5.2

| permit observatiomofthe test in progress. The inside surfaces of the walls shall be a
ur. The test chamber shall have an ambient light level not exceeding 20 lux. For safety

an extractioh, device, such as an exhaust fan, to remove the fire effluent which may

. The extraction device, if fitted, shall be turned off during the test and turned
ediately  after the test. A positive closing damper may be needed.

Heater wire

Hark
and

enience, it is desirable that this test chamber (which can be completely closed) is fitted

be
on

The heater wire shall be a Nickel/Chromium wire, having a nominal composition of > 77 % Ni
and (20t 1 % Cr), having a nominal diameter of (0,5 +0,016) mm and a length of 260 mm

(+1

0 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 The Nickel/Chromium wire is also known as NCHW1 according to JIS C 2520 and NiCr8020 according to
DIN 17470 Werkstoffnummer 2.4869, or as specified in ASTM D3874.

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 mmand £ 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 for measuring the current through the test circuit with 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.

A lbra-atar bhall b BreaH-aad—t OO . PN EY2 madno—aeaall ool
C VOTOTTC T STrar OC PpTo vV IO T U U Mo asSuTt— oTe voTtag T oSty oStitalt pTOUoT

Figure 5.

oo i
STTOVW n

o Ao

The|test circuit shall be provided with an on-off switch for cutting off the test circuit current|(for
safgty 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 specimen in
a hqrizontal and flat position.

Dimensions in millimgetres

o
0y
05t o

b ,' 2
3055%
,%ygg@
X X5 ,/
AR R
/‘)44.-’ "//
X (S
> /4
954

IEC.

Key
1 Chamber surface
Test specimen fixture

Distance between the two supporting posts

A W0 N

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 (5,40 + 0,02) N, equally distributed, with a pitch
of (6,3 £ 0,2) mm. In practice the five windings on the test specimen shall be evenly spread
over the test specimen which shall result in a distance of between 30,5 mm and 32,5 mm as
shown in Figure 2. An example of a winding device is shown in Figure 4.

If w
to F

For
sho
one

NOT
size
to th
spec

Def

Exa

Figure 4 — Heater wire winding devj\eg(Example)
@)

nding is done manually, the first winding point at& test bar shall be calculated accor
prmula (1) and marked on the test specimen. Q
N\

%
(125,0 mmy- 0,5 mm)/2
&

N

a test bar of 125,0 mm in Iength,A}nowing that the total distance between the 5 wind

of the test bar ends.
‘\\C)

E 1 Thin specimens can be wound by supporting the specimen on one side with a steel bar which has the

bs the test specimen a thickness at which the steel does not bend. The steel bar needs to be removed
e test, taking care @ure that the spacing of the windings on the specimen are not affected. Whe
men is pliable an(@ eptible to indentation, the steel bar can also be used on both sides of the test speci

mplecs)@ggeformation are:

brmation o test specimens during preparation is to be kept to an absolute minimuny.

ding

(1)

ngs

ild be between 30,5 mm and @5 mm, the first winding point shall start at 47,25 mm from

ame
prior
h the
men.

ess

)8@(]9, in either transverse or longitudinal directions, or twisting during the winding prog

0 a degree visibte to the eye, or

— visible indentation 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 mini
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.

mum
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Conditioning chamber

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

5.7

The

5.8

Timing device

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

Micrometer

The

a)
b)

5.9
The

6

6.1
10t

Whg
unc

Tes
pro
moy

Afte
and

6.2

Thig
to a

Tes

The

micrometer shall have a resolution of

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

Measuring scale

measuring scale shall be graduated in millimetres.

Test specimens

Test specimen preparation

bst specimens shall be prepared.

n tests are carried out on materials for preselection purposes, they shall be conducte
bloured test specimens or on normally supplied coloured test specimens.

specimens shall be cut from a representative test specimen of the material (sheets or
Hucts) or shall be cast, or injectionimoulded in accordance with 1SO 294, compres
Ided in accordance with ISO 293 0r1SO 295, or transfer moulded to the necessary sh3

r any cutting operation, carelshall be taken to remove all dust and particles from the sur
cut edges shall be fine sanded to a smooth finish.

Test specimen.dimensions

test method applies to moulded or sheet materials available in nominal thicknesses o
nd including 13-mm.

specimens shall be 125 mm = 5 mm long by 13,0 mm £ 0,5 mm wide.

preferred thicknesses for preselection purposes include 0,4 mm, 0,75 mm, 1,5 mm

1 on

end
sion
pe.

ace

f up

and

3,0
shal

mm. Other thicknesses may be USed by agreement between the interested parties and |
| be noted in the test report.

SO,

Test specimens having thickness up to 3,0 mm shall be tested using the nominal 260 mm length
of wire.

For test specimens having thickness more than 3,0 mm and up to 8,0 mm the length of the wire
to be used shall be 280 mm.

For test specimens having thickness more than 8,0 mm and up to 13,0 mm the length of the
wire to be used shall be 350 mm.

NOTE Some materials can be tested at lower thicknesses, depending on the rigidity of the test specimens. As long

as th

e test specimens do not deform during winding, the test method is applicable.


https://iecnorm.com/api/?name=ecd28b68f818815538f805e529a4acf1

- 14 - IEC TS 60695-2-20:2024 © |EC 2024

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
motion until the ratchet clicks three times, the friction thimble slips, or the two contact surfaces
can pe-felte-be-infuHcontactwith-thetestspeecimen—Recordthetrdicated+eading—Ferfexble,
nontrigid, or elastic test specimens, a dial gauge micrometer may be used. The closing-mdtion
shall be stopped when the pressure foot just contacts the test specimen.

Other measuring device can be used to measure the thickness of the test specimen, provided
that|{the device resolution complies with those specified in 5.8.

The| thickness of the 10 specimens shall be measured to determine the test specimens| set
nontinal thickness and identify if any non-conform specimen is present. Each measured [test
spegimen thickness shall meet the tolerance provided in Table 1 fordhe specific thickness rgnge.
Nonl-conform specimens shall be discarded and replaced by new conform specimens.

Table 1 — Nominal thickness tolerances

Thickness x Tolerance
mm mm
< 0,02 +10%
0,02 =<x<0,05 + 0,005
0,05 <x<0,1 + 0,01
0,1=x<0,2 + 0,02
0,2<x<40,3 + 0,03
0,3<k<0,5 + 0,04
0,56<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
For example, to represent a thickness of 1,5 mm, all tested
specimens should measure between 1,35 mm and 1,65 mm.

7 ‘Conditioming
7.1 Requirements

Unless otherwise required by the relevant material specifications or relevant product standards,
the following requirements shall apply.

7.2 Test specimen conditioning

10 test specimens 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 I1SO 291:2008, Clause 6, Table 2,
Class 2).
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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.

8

8.1
8.1.

Due
veri
mat
Ess

values to establish the power-current relationship used to calcdlate the test current, /..

NOT
it is
has

8.1.

In a
the

Key

Test procedure

Verification of the heater wire
1 General

to normal variations in metal alloys, it is essential that each spool of heater wire sha

hematical relationship exists between the supplied current and power dissipa
entially, the voltage across a known length of wire is meastred over a range of cur

E It has been found that the variation of electrical resistance within a given spool is not significant. How
hdvisable to perform the verification of the wire after a long period of non-use, or once a year. This procs
een found to be good laboratory practice when performed ina draught-free environment.

P Test circuit for the verification

(ddition to the test circuit described in 5.3¢a voltmeter is used to measure the voltage
heating wire by means of small probesxas shown in Figure 5.

e
9
1 3\ /2
< A—‘ } 3 —
. L (mm) o

A

)
&

IEC

ied with respect to its energized resistance according to the-following procedurg.

| be

ion.
rent

Bver,
dure

pver

1 Current connection point

2 Voltage measuring probes

3 Test wire

Figure 5 — Test circuit for the heater wire verification

8.1.3  Determination of the test current, I

Determination of the test current shall be performed using heater wire length according to the
specimen thickness to be tested. For specimens having thickness up to 3,0 mm, heater wire
260 mm in length shall be used. For specimens having thickness more than 3,0 mm and up to
8,0 mm, heater wire 280 mm in length shall be used. For specimens having thickness more than

8,0

mm and up to 13,0 mm, heater wire 350 mm in length shall be used.
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The heater wire shall be marked at 5 mm and 10 mm from each end. Connect the heater wire
to the current supply by using only the 5 mm of heater wire length for each end. Connect the
voltmeter measuring probes to the heater wire at the 10 mm marked point on each end. Measure
and record the length L of the heater wire between the voltmeter probes to an accuracy of
+ 1 mm. The measured length L shall meet the value specified in Table 2.

Table 2 — Heater wire verification lengths

Heater wire length

Measured length L

260 mm 240 mm+0mm /-1 mm
280 mm 260 mm + 0 mm /-1 mm
350 mm 330mm+0mm/-1mm

The|heating wire marking, and connection are

shown in Figure 6.

Dimensions in millin

y

Heater wire
Moltage measuring probes
P

ower supply conngctions

NOTE In Rigure 5 and Figure 6 the heater wire is straightened but it can also be inserted in a horseshoe sh

loop,|

Applyeurrent levels in increments of 1 A _startingfrom1 Auptoa 8 A + 1 % Maintain the cud

N |

A

Figure 6 — Heater wire marking and connection

A

Y

IEC

etres

hAped

ent

for a minimum of 10 s to achieve thermal equilibrium and record the current and voltage at each

level.

8.1.4 Calculation of test current, I,

For each measurement the linear power density shall be calculated according to Formula (2).

W=E*IIlL

(2)
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where:

W = linear power density, W/mm;

E = measured voltage, V;

1= measured current, A;

L = measured length between voltage probes, mm.

Plot the measured current values as function of the calculated linear power density values to
create a calibration curve as shown in Figure 7. The test current I for the specific heater wire

as verified in 8.1, is the current (A) value that corresponds to a linear power density of
0,2 Wrmm £ 0,07 W/mm. Annex C describes now to determine the test current 7. Using a

sprgadsheet program.

£S
E 10
¢ °
8 | .
71 - .
6 .
5 . ¢ Calibration curve
4 . 0,26 W/mm
Power (calibration Curve)
3 .
2 -
11
ol , v , N\ , ,
0 0,05 0,1 0,15 0,2 0,25 0,3 0,35 04

Power density (W/mm)

Figure 7 — Calibration curve

8.2 Determination of time totignite, IT

All test specimens shall be‘tested within 3 h after having been removed from the conditioping
chamber.

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

Preget the power supply at the level that will yield the test current 7, by using a fresh NiCr ire
of 260 mm;280 mm, or 350 mm, depending on the thickness of the test specimen.

Thidwull yield a linear power density of 0 26 W/mm + 001 W/mm_ Remaove this piece of Wire
after switching off the power supply, 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
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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Energize the circuit and immediately start the timing device.

NOTE It is preferable to integrate the timing device in the test circuit so that it starts at the same moment the circuit

has been energized.

If ignition of the test specimen occurs, record the time to ignite, I7 and switch off the power.
The test shall be continued until ignition of the test specimen is observed. If ignition does not
occur within 120 s from beginning of the test, the test shall be terminated.

A minimum sample set of five specimens shall be tested. Depending on the results of this first
set of five specimens a second set of five specimens may need to be tested. See Figure 8

(degision tree).

If the individual times to ignite, IT in the first set of 5 test specimens are more than‘2 adja¢ent
Performance Level Categories (PLC classes, see Annex B) apart, then a second) set of{five
speg¢imens shall be tested. If the individual test results of the first 5 test specimens are within
2 adjacent PLC classes, then a second set is not needed to be tested.
If in|a first set of 5 test specimens, only one test specimen ignites the\a second set shall be
tested. If within the second set another time to ignite, IT is recorded’the times to ignitg, IT
from both sets shall be used to calculate the classification time,-fc. However, if within|the
second set all 5 test specimens do not ignite then a PLC 0 shall be assigned.
Test a set of 5
specimen$
More than Only None of
1 specimen 1 specimen the 5_sp_eC|mens Assign PLC O
ignited ignited ignited
Ignition.times
differby 2 PLC’s
Oor more
Test a second
setof 5 -
specimens
Calculate the average
of the ignition times of 2 or more
all tested specimens | _Yes specimens of No )
(discard the 2120 s all 10_tested | Assign PLC O
if any) and assign PLC specimens
level accordingly ignited
IEC

Figure 8 — Decision tree
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Observations and measurement

each individual test specimen, the following data shall be recorded:

a) a test specimen that does not ignite within 120 seconds shall be recorded as having a time

b)

to ignite, IT of > 120 s.
the time to ignite, IT shall be recorded if the test specimen ignites within 120 s.

For the purposes of classification, if all tests in a set of five give an IT > 120 s result, then ¢¢ is

ass

Oth

10

If ngne of the 5 test specimens in the first set ignite within 120 seconds (all’5 specimens H

bee

All gther classifications shall be based upon the average of the times‘to ignite, IT. Discard
resylt which is recorded as IT > 120 s.

The[classification time, ¢, shall be calculated as follows:

a)

b)

11

The|test report shall include the following information:

a)
b)

c)
d)
e)
f)
9)
h)

igned a "> 120 s" value.

prwise, the times to ignite, 17 shall be used to calculate the classification time, 7.

Evaluation of test results — Assigning an HWI PLC classification

N recorded as IT > 120 s), then a PLC 0 shall be assigned.

f only a first set of five specimens was needed.4o)complete the test and all 5 specin
gnited, without differing by two PLCs or more, the average of all the times to ignite, IT (see
and Clause 9) shall be used to generate a calculated average. Based on this average a
thall be assigned (see Annex B).

he first set differed by two PLCs ortmore or because in the first set only one speci
gnited, the average of the times tolignite, IT of all ten specimens shall be used to gene
he classification time, 7¢, but.with the exclusion of any IT > 120 s results.

Test report

h reference to this Technical Specification;

Il information: hecessary to identify the material tested, including the manufacturer's ng
nd type-and colour of the material;

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

ave

any

ens
8.2
PLC

f a second set of five specimens has been tested, based upon the fact that the resulfs of

men
rate

me,

hécdthickness 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 HWI 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

tends t r when the heater wire is only in cl ntact at th L ratory
xperience has shown that for some materials such wire winding can cause wide vaSgtion
n test results.

Figure A.1 - lllustration of tyQ behaviour

b) Thermal damage is observed across the surfa <a?ea of a test specimen (see Figure A.2).
[his tends to occur when the heater wire is inclose contact across the surface of the |test
Epecimen. Such winding is achieved by ssing the wound test specimen (see %.5).
L aboratory experience has shown that any materials such pressed winding can cgquse
a reduced variation in test results. \$\

T

\@ IEC

Figure A.2 — lllustration of type b) behaviour
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