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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-17: Particular requirements for blankets, pads
and similar flexible heating appliances

FOREWORD

1) Theg IEC (International Electrotechnical Commission) is a worldwide organization fg i S prising
all pational electrotechnical committees (IEC National Committees). The obje e is romote
international co-operation on all questions concerning standardization in the e alectronic figlds. To
this| end and in addition to other activities, the IEC publishes Internatiopa 2 i pargtion is
entjusted to technical committees; any IEC National Committee intergsted\ j ith may
parficipate in this preparatory work. International, governmental and no ¢ anizati liaising
with the IEC also participate in this preparation. The . 3 ational
Orglanization for Standardization (ISO) in accordance with condition ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technical matter s nearly as possiple, an
intefnational consensus of opinion on the relevant subjects isincg i orMmittee has repres¢ntation
from all interested National Committees

3) The documents produced have the form of¢/fecoqm ] i al Mse and are published in the form
of $tandards, technical specifications, i iges and jhey are accepted by the National
Committees in that sense.

4) In grder to promote international unificatio ittees undertake to apply IEC Interpational
Stapdards transparently to the maximum| exte pOSS Ie in their national and regional standards. Any
divdrgence between the IEC~Standard and\the e mational or regional standard shall be|clearly
indifated in the latter.

5) Thel IEC provides no marking\procedure to indi€ate its approval and cannot be rendered responsible [for any
equ| ith s~stardards

6) Attgntion is drawptq th ibiltt S elements of this International Standard may be the |subject
of patent rights. P S jBle for identifying any or all such patent rights.

This ¢

This s
techni

The te

0335 has been prepared by IEC technical committee

¢ replaces the first edition published in 1998. It constitutes a

60335 is based on the following documents:

FDIS Report on voting
61/2168/FDIS 61/2249/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting

indicated in the above table.

This part 2 is to be used in conjunction with the latest edition of IEC 60335-1 and its
amendments. It was established on the basis of the fourth edition (2001) of that standard.

NOTE 1 When “Part 1” is mentioned in this standard, it refers to IEC 60335-1.

This part 2 supplements or modifies the corresponding clauses in IEC 60335-1, so as to

conve
and si

rt that publication into the IEC standard: Safety requirements for electric blankets, pads
milar flexible heating appliances.

NOTE 2 Annex AA contains provisions from 1SO 2439.
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When a particular subclause of Part 1 is not mentioned in this part 2, that subclause applies
as far as is reasonable. When this standard states "addition", "modification”, or "replacement”,
the relevant text in Part 1 is to be adapted accordingly.

NOTE 3 The following numbering system is used:
— subclauses, tables and figures that are numbered starting from 101 are additional to those in Part 1;

— unless notes are in a new subclause or involve notes in Part 1, they are numbered starting from 101, including
those in a replaced clause or subclause;

— additional annexes are lettered AA, BB, etc.

NOTE 4 The following print types are used:

- reg

— tept specifications: in italic type;
— nojges: in small roman type.

Words jn bold in the text are defined in Clause 3. When a definition concerns an And the

associdted noun are also in bold.

The cpmmittee has decided that the contents of this publi 1 until

2004.|At this date, the publication will be
e refonfirmed;

e withdrawn;

* replaced by a revised edition, or

¢ amended.

The fgllowing differences exist in the cpuntries i

— 6.1 Class 0 products are ajlowed (Japa
— 19]108: The fuse is not requi

— 22]102: Thermostats a
NeWw Zealand).

— Anpex AA: FeI

A bilirjgual version g

lia and
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its

provis

ions is entrusted to appropriately qualified and experienced persons.

This standard recognizes the internationally accepted level of protection against hazards such
as electrical, mechanical, thermal, fire and radiation of appliances when operated as in
normal use taking into account the manufacturer's instructions. It also covers abnormal

situati

ons that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so that

there
mains|

IS compatbility with the wiring rules when the appliance IS Connec
. However, national wiring rules may differ.

bupply

If an @ppliance within the scope of this standard also incorporates vered
by anpther part 2 of IEC 60335, the relevant part 2 is applied to_eas ly, as
far as| is reasonable. If applicable, the influence of one funct@#ion~an\th taken into
accoulnt.

This gtandard is a product family standard dealing takes
preceflence over horizontal and generic standards co

An appliance that complies with the te red to
comply with the safety principles of t ind to
have ¢pther features that impair the levelhof s

An appliance employing materials or ha btailed
in the|requirements of this"s and tested according to the infent of
the relquirements and, if $ound 2 uivalent, may be considered to comply

with the standard.

9,
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-17: Particular requirements for blankets, pads
and similar flexible heating appliances

1 Scope

This dlause of Part 1 is replaced by the following.

This Ipternational Standard deals with the safety of electric blanke exible

appliances that heat the bed or human body, for household and si rated

voltaie being not more than 250 V.

This standard also applies to control units supplied with the

As ler as is practicable, this standard deals wj ed by

appliances that are encountered by all persons ip-g neral,

it doeg not take into account

— the use of appliances by young child

— playing with the appliance by young childre

NOTE 101 y have

been aglequately instructed by 3

NOTE 102 Attention is drawn o

—  forl appliances intended may be
negessary;

— in|many coum’a ational
aufhorities respongible

NOTE 103 This stangaprd

— appliances intended\to\be, use \ e of a
cofrosive orexplosive\atmeg

—  rig|d bed

— watey’bedeaters

— hepting a

— foqt warmers-and heating mats (IEC 60335-2-81);

— appliances specifically intended for use under medical supervision (IEC 60601-2-35).

2 Normative references
This clause of Part 1 is applicable except as follows.
Addition:

ISO 2439, Flexible cellular polymeric materials — Determination of hardness (indentation
technique)

ISO 3758, Textiles — Care labelling code using symbols
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3 Definitions
This clause of Part 1 is applicable except as follows.

3.1.9 Replacement:

normal operation
operation of the appliance under the following conditions

Blankets and pads are placed between sheets of thermal insulation.

Duvetis are placed on a sheet of thermal insulation but not covered.

Mattresses are covered by a sheet of thermal insulation.

NOTE 101 The specification for the thermal insulation is given in Annex AA.

300 mm above the floor. The size of the plywood base is glc
be fully supported over its entire area. The size of the sheet
the edges extend at least 100 mm beyond the outline/6

3.8.4 | Replacement

PTC heating element
heating element consisting of two cong
rapid [hon-linear increase in resistance-w
range

3.101
flexible part
all layers of material [forging\the

heating elemen )
NOTE | The flexible A3
3.102
blankpet

appliance c
bedding, f

3.103
undernblanket

blankpt intended toe used under the occupant of the bed

5 than
n can
h that

has a
ficular

th the

of the

3.104
ruck-resistant blanket
underblanket that has sufficient rigidity to prevent rucking of the flexible part

3.105
overblanket
blanket intended to be used over the occupant of the bed

3.106

duvet

quilted overblanket intended to be used without additional bedding over the occupant
bed, the heating element providing supplementary heat

of the
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3.107

pad

appliance comprising a flexible part having a heated area not exceeding 0,2 m2on each face
and which is intended to heat part of the human body

3.108

mattress

appliance for supporting the bedding and which incorporates an upholstered flexible part for
heating the bed

3.109

peraturel when
the-a\erage

contrar'rredw'pﬁanw

appliance incorporating means in the flexible part for sensing changes i
the apgpliance is operated under normal operation, thus automatically ¢0
powel input

3.110
heating element

heating conductor, including the core on which it is wou
any ofher integrated conductor

r with

3.111

heated area

area pf the flexible part enclosed withj 3 i the heating element. It
includes a margin outside the perim erage
distance between adjacent runs of the h

NOTE 3 en this
part arld the adjacent heating element does\ not € 2 of the

heating element.

NOTE 2 If a blanket or matt ed areas, the surface between the two areas is
considgred to be part of the e distance between the two heating elements does
not exceed 1,5 times the a ge A kK j runs of the heating element.

3.112
moist

appliance having s 8 _pa > suitable for use under moist conditions

3.113

bondé¢d

enclos part that has the opposite faces joined together by means|of an
adhesglive 0

NOTE | The bondet~enclosure may include several bonded layers of material.

3.114
controtamit
device, external to the flexible part, by means of which the average power input of the
appliance can be adjusted or regulated

NOTE 1 Control units may be incorporated in the supply cord or at the end of an interconnection cord.

NOTE 2 Multi-position cord switches are not considered to be control units unless they incorporate components
for regulating the power input.

4 General requirement

This clause of Part 1 is applicable.
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5 General conditions for the tests
This clause of Part 1 is applicable except as follows.
5.2 Modification:

The tests are carried out on two appliances, identified as appliance A and appliance B.

Addition:

For apptiarces traving a bondedenclosure, amr additiomal appiance is reguired for the tests
of 21.108 and 21.111. For other appliances, a length of 15 m of heating Huired
for the tests of 21.111.

For moisture-proof pads subjected to the tests of 21.110, five g s and
1 m2 of enclosure material are required.

If hea least
150 m

NOTE 101

NOTE [102 5 to be
adequaltely preconditioned taking into account

NOTE

5.3 [Replacement:

The older in which the teS{s are

Applignce A: 7, 22.11| 7, 20,
25.15| 25.16, 19,@

Applid ; 6, 27,
28, 24

NOTE

The ¥l h the
instru

Ifitis e, the
test ig

5.5 Adédition-

If the flexible part of the appliance is provided with a detachable cover, the tests are carried
out with or without this cover, whichever is more unfavourable. However, duvets are tested
without a detachable cover.

If the heating element can move in the channels, it is manipulated so that the individual runs
are placed in the most unfavourable position.

5.6 Addition:

When testing appliances for d.c. only, the possible influence of polarity on the operation of the
appliance is taken into account.


https://iecnorm.com/api/?name=e3c4a94537925e37bf55211fe94370b1

60335-2-17 O IEC:2002(E) -11 -
5.7 Modification:

For flexible parts incorporating PTC heating elements, the tests of Clauses 10, 11 and 19
are carried out at the most unfavourable ambient temperature within the range of 0 °C to
25 °C.

For other controlled blankets and mattresses, the tests of Clauses 10, 11 and 19 are
carried out at the most unfavourable ambient temperature within the range of 0 °C to 15 °C.

5.8.1 Addition:

Applignces for d.c. only are tested with d.c.

5.8.2 | Addition:

Controlled appliances are supplied as specified for motor-op

NOTE | Appliances incorporating PTC heating elements within the flexi trolled

appliances.
6 Classification
This glause of Part 1 is applicable excge
6.1 Modification:

Applignces shall be class ces shall have a rated voltage not

exceeding 24 V.

7 Marking ani in
This dlause of Part14

7.1 ]

as follows.

Applig
Parts

Additii

Flexible parts and detachable covers shall be marked with the name, trademark or
identification mark of the manufacturer or responsible vendor.

Detachable covers shall be marked with the model or type reference of the appliance with
which they are intended to be used.

The flexible part of appliances to be used with a detachable control unit shall be marked
with the reference of the control unit to be used.

The flexible part of appliances to be used with a detachable transformer shall be marked
with the reference of the transformer to be used.
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Flexible parts and detachable covers shall be marked with the substance of the following:

— read the instructions or symbol 1641 of ISO 7000;

— do not use folded or by the symbol shown in Figure 101 (this marking is not required for
duvets, mattresses and appliances with PTC heating elements);

— do not use rucked or by the symbol shown in Figure 101 (this marking is required only for
underblankets, other than those with PTC heating elements);

— do not insert pins or by the symbol shown in Figure 102;
— underblanket or overblanket, as appropriate;
_ do . . o .

— dd
- oV d only
for iod not

ex
NOTE

The f priate
laundering symbols specified in ISO 3758.
7.12 |Addition:
The instructions shall contain the substance o

Important instructions. Retain for fature use.
The instructions shall cortai ; p ingtructions required in 7.1. If symbqls are
used, they shall be explaine
The ipstructions ankets;\other than blankets having a ruck-resistance greater
than 1,2 as dete how the blanket is to be secured to the bed.
The iarrstructions gha cify>the appropriate settings of the control for all-night use f the
appliagnce.
The in en the
appliané
NOTE period
not exc
The i

le control units or detaghable
transt - v edwith-the-types—that-are—marked
on the appliance.

The instructions for duvets shall state the length and width of the detachable cover to be
used.

The instructions for appliances containing a fuse link or thermal link shall state that the
appliance must be returned to the manufacturer or his agent if the link has ruptured.

The instructions shall state the substance of the following:

— when not in use, store as follows (quote necessary instructions);
— avoid creasing the appliance (for blankets and pads only);
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— examine the appliance frequently for signs of wear or damage. If there are such signs or if
the appliance has been misused, return it to the supplier prior to any further use;

— this appliance is not intended for medical use in hospitals.
The instructions for blankets shall state the substance of the following:

— do not tuck in;

— do not use on an adjustable bed, or, if used on an adjustable bed, check that the blanket
or cord cannot become trapped or rucked;

— this blanket is not to be used by young children unless the controls have been pre-set by a
parent or guardian, or unless the child has been adequately instructed on how to operate
the controls safely.

7.14 |Modification:

Instedd of petroleum spirit, liquid detergent is used to check g xibfle|parts
and dptachable covers.

Additibn:

The hgight of the lettering on the flexible part shall be at least2
Figune 1@5

The height of the words "Important in Retain for future use" shall be af least
6 mm

The hgeight of the symbols shown in Fig

Compfiance is checked b

7.101| Detachable cQg
means$ of identi @

Compliance is chet

al_be\marked with a reference number or by|other

8 Protection against access to live parts

This dlause o rt

9 Starting of motor-operated appliances

This clause of Part T is not applicable.

10 Power input and current

This clause of Part 1 is applicable except as follows.
10.1 Modification:

The negative deviation in Table 1 is increased to 20 %.

10.101 The power input of appliances incorporating PTC heating elements shall signifi-
cantly decrease with an increase in temperature.
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Compliance is checked by the following test.

The appliance is supplied at rated voltage and operated under normal operation. The power
input shall have decreased by at least 50 % from the initial value when steady conditions are
established, any control operating during this period being short-circuited.

11 Heating

This clause of Part 1 is applicable except as follows.

11.2 [Modification:

The plywood base is placed away from the walls of the test corner.

Cord gwitches, and control units held in the hand when they aye at hed to
hang pway from the plywood base. Other control units are g 1 urface
away from the plywood base.
Additipn:
Duvets, other than those with PTC heating elem 2 e fold
acrosy the complete width of the duyet_i 3 2 end.
Contrpls are adjusted to the highest se l 2
11.3 |Addition:
Thermocouples used for det { it with
textilel thread over a lepgth

hed to

Thermocouples ysed fc

plates of coppe Q: v'x 66 mm x 0,6 mm. The plates are positioped to
coverl|as many hedtj ¢ ossible, with one side parallel to the direction|of the
run. The temperatuxe rmined &t not less than six places, three on each outer syrface
of the|flexible pa

11.4 [Additio

Controlled-z 2 grid appliances having a flexible part of class Ill constructign are
supplied with th unfavourable voltage between 0,94 and 1,06 times rated voltage.

11.7 |Replacement:

Appliances are operated until steady conditions are established.

11.8 Addition:

For controlled appliances, the temperatures shall not exceed the values shown in
Table 101.


https://iecnorm.com/api/?name=e3c4a94537925e37bf55211fe94370b1

60335-2-17 O IEC:2002(E) -15 -

Table 101 — Maximum temperatures

Part Temperature
°C
Heating element of blankets and mattresses
— before the second operation of the thermal control 115
— under steady conditions 95
Heating element of pads
— before the second operation of the thermal control 120°
— under steady conditions 100
Surface of pads 60b/\(\

@A temperature of 140 °C is allowed for a period of 10 min.

A temperature of 85 °C is allowed as long as the surface temyperatu
does not exceed 60 °C at a lower setting of the control.

For other appliances, the temperature rises shall not exce vanies\s n in Table §02.

Table 102 — MaX|mu

\_J .
Temperature rise
Part

Ka

Heating element \> 80

Surface /\ 45
These lues ar the n rmal ambient temperature of
the “appliance a esin eratlon the maximum allowed

bieht t r/ng e test.

NOTE {01 If the : i t of’pads are contained in a plastic sheath attached to the flexible
part, th e ] ciied for the surface also applies to the accessible surface of the
sheath|

11.10 ‘ i operate blankets and mattresses without risk of heatstrpke to
the ug

Compi ed by the following test:

The appliance is supplied as specified in 11.4 and operated under normal operation. The
ambidntstemperature is maintained at the most unfavourable temperature in the range from
0 °C to 15 °C. Any control unit or cord switch is adjusted to the highest setting recommended
for all night use.

When steady conditions are established, but at least 1 h after switching on the appliance, the
temperature of the surface of the flexible part is measured using the resistance method by
means of the grid shown in Figure 103. The grid is 300 mm wide and of sufficient length to
cover four runs of the heating element, but not less than 300 mm. The grid is placed in
contact with the flexible part so that the wires of the grid are perpendicular to the runs of the
heating element. For overblankets the grid is placed under the flexible part. For
underblankets and mattresses, the grid is placed over the flexible part.

The temperature shall not exceed 37 °C.

NOTE If the ends of the heating element are contained in a plastic sheath attached to the flexible part, the
temperature limit specified also applies to the accessible surface of the sheath.
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12 Void

13 Leakage current and electric strength at operating temperature
This clause of Part 1 is applicable except as follows.
13.1 Modification:

Controlled appliances are supplied at 1,06 times the rated voltage.

Additibn:

For mattresses, a sheet of metal foil, approximately 0,1 mm thick

cover|the area of that part of the mattress incorporating the current-caxriy
between the mattress and the sheet of thermal insulation. Fg '
sheets of metal foil are inserted, one above and one below
being|electrically connected together. A uniformly distributed
is plaged on the top sheet of thermal insulation.

The afrangement is shown in Figure 104.
13.2 |Modification:

For thie flexible part, the leakage curreniNs me
sheet$ of metal foil.

Instedd of the values sp
— fof pads, 0,5 mA;
- fo bIanketS@
13.3 |Modification;

For the flexible pa
foil.

14 Tra

This dlause*of*Pa applicable.

ize to

eerted

such

$heets

kg/m2

nd the

A.

metal

15 Moisture resistance
This clause of Part 1 is applicable except as follows.
15.1 Addition:

For the flexible part, compliance is checked as follows:

— for blankets and pads, by the test of 15.101;

— for moisture-proof appliances, by the tests of 15.101 and 15.102. However pads

subjected to the tests of 21.109 and 21.110 are not subjected to the tests of 15.102;

— for mattresses, by the tests of 15.103.


https://iecnorm.com/api/?name=e3c4a94537925e37bf55211fe94370b1

60335-2-17 O IEC:2002(E) -17 -

NOTE 101 The tests of Clause 16 are carried out with the appliance still immersed or in contact with the saline

solution.

NOTE 102 Flexible parts of class Ill construction are not subjected to the tests.
15.3 Addition:
The flexible part is not subjected to the test.

15.101 Washable appliances are laundered according to the instructions.

The flexibl is 1} . for 1 h - ; v 1 9% NaC

tempgrature of 20 °C £ 5 °C after removing detachable parts. All of
immefsed except

— appliance inlets;
— the point of entry of the flexible cord, unless it is a moisture-pxoa

— the connections of the heating element or internal wiring tothe ap
NOTE

The appliance shall then withstand the electric streng

°l at a

exiblepart is

show

that there is no trace of water on insulation that coufd ré&sult inva rethuction of clearances and

NOTE 2 The inspection is not carried out on @

15.102 An incision is made in the outer layer\g sermanent enclosure and the flexible
part i$ then immersed in the saline solutio inferior.
After a period of 1 h, the a 2 1 gMhe electric strength test of 16.3, the test
voltagle, however, being\l 25Q V. If{Sp how that water has not penetrated into the
flexible part to sych an ¥xters { ith\¢could_come into contact with heating elements and
other current-ca@ 2

15.1083 Mattresse Q/va piece of plywood. A quantity of water, confaining
approkimately 1 2 ¢ spopding to 1 I/m2 of the upper surface area, is goured
uniformly ove

The sgalirie s

The flexible pa 2/l then withstand the electric strength test of 16.3 and inspectiony shall

show |that-there
cIearTnces and creepage distances below the values specified in Clause 29.

o trace of water on insulation that could result in a reduct

on of

16 Leakage current and electric strength
This clause of Part 1 is applicable except as follows.

16.2 Addition:

The flexible part of blankets and pads is tested with the voltage applied between live parts

and an electrode immersed in the saline solution.

The flexible part of mattresses is covered with metal foil.
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The leakage current of flexible parts shall not exceed

— for pads, 1 mA;
— for blankets and mattresses, 5 mA.

16.3 Modification:

The flexible part of blankets and pads is tested with the voltage applied between live parts
and an electrode immersed in the saline solution. However, when the test is carried out on
blankets and pads without first carrying out the tests of Clause 15, the flexible part is

ol N ' Lfasl . £ ol
covereawirnretarrorrirstean:

Additipbn:

After the test, the flexible part of blankets and pads is thoroughly\rin Red  then
allowed to dry for at least 24 h at a temperature between 20 °¢ and 4 drying
period, the appliance is stretched in an attempt to regain the.origi

Mattre e upper syrface.
The w a sponge, soakfng up
as my ible. 1 | 1 ¢ 1 oes awd the mattress is then
wiped|with a dry cloth.

17 Q

This glause of Part 1 is applicable.

18 Endurance

This dlause of F@

19 A

This g

19.1

Insteq

Blanke 19.103
and 19. 108

Ruck-resistant blankets are subjected to the tests of 19.104, 19.105 and 19.108.

Pads are subjected to the tests of 19.104, 19.106 and 19.108.

Mattresses are subjected to the tests of 19.104 and 19.108.

Appliances incorporating a fuse-link or intentionally weak part that ruptures due to a short

circuit are also subjected to the test of 19.107.

NOTE 101 Fuse-links that are incorporated in an appliance for compliance with 19.102 to 19.106 are not

subjected to the tests of 19.12.
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Appliances incorporating electronic circuits are also subjected to the tests of 19.11 and 19.12.

Unless otherwise specified, the appliance is supplied with a voltage

— between 0,9 times and 1,1 times the rated voltage, for controlled appliances,

— resulting in a power input between 0,85 times and 1,24 times the rated power input, for
other appliances.

19.13 Addition:

NOTE 101 The test of 15.101 is carried out before the test of 16.3.

rall not lelxceed
(K forn other

The témperature of the flexible part in contact with the thermal insulatio
165 °C for controlled appliances and the temperature rise shall not
appliances.

Unless the appliance is no longer in an operating condition aftef ih 9 ape&ralure of
heating elements shall not exceed 160 °C for controlled appli 3 ke temperature
rise spall not exceed 145 K for other appliances.

19.10f Blankets, other than ruck-resistant blankets,\J porating thermostadts or
thermal cut-outs are operated under normal op i  the flexible gart is
foldedq at the most unfavourable place with a t f d. The fold is 40 mm| wide,
400 mm long and is fanned out at t > ] igureg 105. A sheet of thermal
insulation, having dimensions of 300 - x836\mm, is/placed on the folded blanket
at thelmost unfavourable location.

For all underblankets, other than ru 5 ankets, the test is also carried oyt with

19.102 ant blankets, are operated under npormal
operdtion excep ded at the most unfavourable place with a five-
thickness fold. mm long and is fanned out at the ends. Alsheet
of thermal insulatiop; hawng diR iong> of 300 mm x 450 mm x 90 mm, is placed ¢n the
folded & location. An evenly distributed mass of 5 kg is placed

on theg
NOTE

The apgliance ks sUppli ith a voltage at the upper limit of the range specified in 19.1.

19.103 are operated under normal operation except that the flexible part is
folded at the most bvifavourable place with a five-thickness fold. The fold is of any equal width
up to |75 amm, /t is 400 mm Iong and is fanned out at the ends. A sheet of thermal insu ation,
havin i i b b most
unfavourable location.

The test is carried out with the flexible part uncovered, if this is more unfavourable.

19.104 If thermostats are incorporated in ruck-resistant blankets, pads and mattresses,
the appliance is operated under normal operation except that the upper sheet of thermal
insulation covers only one-third of the flexible part. This test is carried out eight times, the
boundary of the area covered being parallel to each of the sides and then to the diagonals of
the flexible part, as shown in Figure 106.
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19.105 Ruck-resistant blankets are operated under normal operation except that the
flexible part is folded at the most unfavourable place with a three-thickness fold having the
most unfavourable dimensions. A sheet of thermal insulation, having dimensions of
300 mm x450 mm x 90 mm, is placed on the folded blanket at the most unfavourable
location. An evenly distributed mass of 5 kg is placed on the sheet of thermal insulation.

NOTE A sandbag may be used as the mass.
19.106 Pads are operated under normal operation except that the flexible part is folded

with a double-thickness fold. The fold is parallel to one of the edges of the flexible part, the
place and the width of the fold be/ng selected to produce the most unfavourab/e result. The

upper )ermal
insulati to the
width ick and
is plac

NOTE

19.10 ink or
intent ified but
with most
unfave it|of the
range

19.10 ontrol
that li

NOTE

19.10 does
not gi

Compfiance is ( . . ] could
reasohably be -1 s Si itchi ts are
not sHort- c:rcu:ted J it

During the tes C.
NOTE

19.11 anded
condu is are
broke

Compliance is checked by the tests of 19.110.1 to 19.110.3 as appropriate or by assessment
of the protection system.

NOTE Any unsheathed core of a flexible cord within the flexible part extending more than 100 mm from the cord
anchorage is considered to be internal wiring.

19.110.1 If heating elements or internal wiring do not have integral insulation, and have
individual strands that are not electrically insulated from each other, the enclosure of the
flexible part is opened at the most unfavourable place and a short length of the bare
conductor is exposed. All but one of the strands are cut and folded back by approximately
15 mm. The enclosure is then closed and the appliance operated under normal operation
for 4 h.
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If the single strand ruptures before any damage occurs, the test is repeated with the number
of uncut strands increased to the minimum necessary to prevent rupturing.

After the test, there shall be no scorching of the enclosure or of any material in contact with
the uncut strands.

19.110.2

If heating elements or internal wiring have integral insulation, and have individual

strands that are not electrically insulated from each other, the enclosure of the flexible part is
opened at the most unfavourable place and a short length of the insulated conductor is
exposed. A single identical strand 100 mm long is wrapped for one complete turn around the
insulation of the conductor, the ends of the turn being spaced 1 _mm apart. The strand is

conng
opera

If the
of stra

After
of the

NOTE

19.11
insula
d.c.v

The in

- fo

- fo

This ¢

20.1

The te

cted in series with the conductor, the enclosure is then closed sa the app

fed under normal operation for 4 h.

single strand ruptures before any damage occurs, the test is
nds increased to the minimum necessary to prevent rupturig.

21 M

echanical strength

liance

umber

aterial

rically
als. A

This ¢

lause of Part 1 is applicable except as follows.

Addition:

Control units intended to be placed on a surface are also subjected to the test of 21.101.

Comp

liance for the flexible part is checked as follows:

— for blankets, by the tests of 21.102, 21.105 and 21.106;
— for mattresses, by the tests of 21.104 to 21.106;
— for pads, by the tests of 21.103 and 21.105 to 21.107.
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After these tests, inspection of the flexible part shall not show

— damage to the enclosure or displacement of the heating element to such an extent that
compliance with the standard is impaired;

— breakage of the conductors of the heating element;

— breakage of more than 10 % of the strands of internal wiring;

— failure of constructional stitching, or breakage of glued or welded joints, to such an extent
that compliance with the standard is impaired;
— loosening of a non-detachable flexible cord from the flexible part;

/ S rhraolcac £al friaal aa-aats
- 0q OCTINTY U T Canayg e urc1eorioal uululUuuuuo,

— open-circuiting of controls incorporated in the flexible part.

NOTE 101 An example of damage to the enclosure that could impair compliance it 2 king or
tearing| of the enclosure if it provides electrical insulation or protection against moistixe. Cs \ ith the
standald is also considered to be impaired if the heating element has moved_i ghar s0 fth Vo runs
come infto contact with each other.

21.10fl The control unit is dropped from a height of 48 igi mounted steel
plate having a thickness of at least 15 mm and a mass N _[es i ]. 1648 dropped qo that
it lands on its base, the test being carried out 100 tintes.

The cpntrol unit is then dropped threg| TuR: ] mm onto a hardwood floor
by pulling it from a horizontal support¥ .

After the test, the control unit shall not be dar 1 e with
this standard is impaired. If the contro iTNgpe , 1 j nd the
tests of Clause 11.

21.102 Blankets are
The blanket i
33 rew/min.

The bllanket is rofats im j Vi LAt urned
through 90° 3

ed of

NOTE e same face of the blanket adjacent to the drum.

NOTE 2 W s ish end of the blanket is intended to be positioned at the head of the bed, that end
is attadhed to th Vi ~YWhen this is not obvious, the end opposite the cord entry is attached to the|driving
bar.

NOTE Whenrthe blanKet is turned through 90°, the side opposite the cord entry is attached to the driving bar.

21.103 Pads, with any detachable cover removed, are driven backwards and forwards over
a smooth horizontal roller having a diameter of 25 mm. The pad is arranged so that one end
hangs vertically over the roller while the full length of the other end is clamped to the driving
means, which moves in a horizontal plane.

A clamp is attached to the end of the vertical part of the pad over its full length. A mass of
0,5 kg, or equivalent to 3 g/mm of the length of the attached end, whichever is greater, is
attached to the clamp.

The stroke of the driving means is such that the greatest possible area is subjected to flexing.

The driving means is operated at a rate of approximately 125 mm/s for 2 000 cycles. The pad
is then turned through 90° and subjected to a further 2 000 cycles.
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NOTE 1 The test is carried out with the same face of the pad adjacent to the roller.

NOTE 2 A cycle is two movements, one in each direction.

21.104 Mattresses are laid flat on a horizontal plywood support. A roller of similar
construction to the drum specified in Annex BB, having a mass of 61,5 kg and a length of 1 m,
is rolled slowly forwards and backwards over the upper surface of the flexible part in the
most unfavourable place. The roller is applied in the direction of the major axis over the same
path for 1 000 cycles.

NOTE A cycle is two movements, one in each direction.

21.10 fiied in
Claus 3 es is
measuyired under steady conditions at the beginning and at the end of this iod all not
have fncreased by more than 5 K. If the operation of the protective\devicexis /i to be
adversely affected by aging of the temperature-sensing system, est is
incregsed to 1 000 h.

For appliances with PTC heating elements, the test is th the
flexibje part fully covered with a sheet of thermal insulati ure of
the P[TC heating element is measured after 100 er the
condit

21.106 The flexible part is subjecteg

For blankets, the test of 21.102 is rep W er face of the flexible part
adjacent to the drum.

For pads, the test of 21.10 jacent
to thejroller.

For mattresses, the tgst o : of the
minor|axis. In this case % f pping
paths Q

21.10Y Pads are,Subjected n a tumbling barrel as shown in Figure 108] their
supplly cords having eeermncti\o 2 distance of 100 mm from the flexible part. The |barrel
is turnned at a rate of\6 rew/mNp to~F"rev/min, so that the pad falls onto a steel plate twice in
each evolutions being 500.

21.108 ie 2 ing heating elements that are retained in position by bonded |ayers
shall have eshanical strength

Compliance)is checked by the following test.

Six samples of the bonded material, each having dimensions of 100 mm x 130 mm, are cut
from the flexible part. Three of the samples are cut in the direction of the runs of the heating
element and the other three samples are cut perpendicular to this direction.

From the ends measuring 100 mm, a strip of the material retaining the heating element in
position and having a width of 26 mm is cut away from one face at one end of each sample.
Another similar strip is removed from the opposite face and at the opposite end of the sample.
Any heating element situated under the removed strips is also cut away.

NOTE It may be necessary to cut away more than one layer in order to test the bonding of the layers retaining the
heating element.

Clamps are attached to the full length of the remaining layers of material at both ends of the
sample.
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The sample is then suspended by one of the clamps and subjected to a total load of 1,25 kg
by means of the other clamp. The test is carried out for 1 h at a temperature of 20 °C, and
then for 1 h at a temperature of 80 °C.

The test is repeated on six samples taken from the flexible part of a new appliance.
The layers retaining the heating element in position shall not separate.

21.109 The enclosure of moisture-proof appliances consisting of plastic sheeting shall
have adequate flexibility under cold conditions.

Compliance is checked by the following test.

The sheeting is cut into 10 rectangular samples, each being 145 wide
with the longer dimension perpendicular to any striations resulti adturing
process.

Each [sample is folded about its minor axis and allowed to : itk 5. It is
stapleld to a card twice, the staples being placed close_tog > a ] 30 mm
from the edges, as shown in Figure 109.

The test apparatus, which is also shown in Flg ivoted
at one 3 ' aced.
The mass of the arm assembly is 3, 3 clear
the staples fixing the samples to the card

With its arm in the open ps;t/on the \test\ apg ] - | ingt, the

tempgrature of which is
When|steady conditio

with their loops yppe
anvil ¢f the test

NOTE 8
the sample is placed dn\hs

safmples are placed on the floor of the cpbinet
g is then placed with its loop uppermost ¢n the

o0p is not handled or comes into contact with other surfacds when

The aym of t# 3 (s then allowed to fall and strike the sample from an arjgle of
85° to the hoxizon

The tgst i e e other samples as quickly as possible.

No maore than two ples shall break into separate pieces.

NOTE 2 “T'he test is not carried out if the appliance has been subjected to the test of 15.102 or if the enclgsure is
made from reinforced plastic sheeting.

21.110 The enclosure of moisture-proof appliances shall have adequate resistance to
tearing under normal conditions of use.

For enclosures of plastic sheeting, compliance is checked by the test of 21.110.1.

NOTE The test is not carried out if the appliance has been subjected to the test of 15.102 or if the enclosure is
made from reinforced plastic sheeting.

For enclosures of rubberised or similarly treated fabrics, compliance is checked by the tests
of 21.110.2 to 21.110.4. For enclosures of seamed fabric, compliance is also checked by the
test of 21.110.5.
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21.110.1 Five samples of the plastic sheeting, as shown in Figure 110, are conditioned at an
ambient temperature of 23 °C £ 2 °C. The longer dimension is perpendicular to any striations
resulting from the manufacturing process.

The shorter edges of each sample are attached over their full length to the clamps of a tensile
machine, the sample and the clamps being in the same plane. The clamps are separated at a
rate of 50 mm/min until the sample tears. The maximum breaking load is measured.

The average breaking load of the five samples shall be not less than 12,5 N.

21.110.2 A sample of the treated fabric having a diameter of 76 mm is clamped between two

disks,| each having a diameter not less than 76 mm and a concentric .aperture having a
diameter of 26 mm £ 0,7 mm. This assembly is mounted in an appa o that’|water
presslire can be applied to the untreated side of the fabric. The watg 'S dually
incregsed and is measured when leakage occurs through the fabri 5 than
410 kPa.

This test is carried out on three samples.

The ayerage value of the pressure shall be at least 490

21.11 ws.
The f t at a
tempg 1 hin
boiling water.

The s ure of
appro

NOTE e taken
to avoi

The t nately
0,55 N\

The te

The aye value
obtain

21.11 wards
10 times.

This test is also carried out on three similar samples that have been conditioned as specified
in 21.110.3 for the first set.

The samples shall show no crack, hard spot or other evidence of deterioration.

21.110.5 Twenty samples of seamed fabric, having dimensions of 75 mm x 25 mm, are cut
so that the seam lies along the minor axis. They are then divided into four sets of five
samples and three of the sets are conditioned as specified in 21.110.3.

All four sets of samples are then subjected to a gradually increasing tensile force until the
seam starts to separate.

The average value of the force necessary to separate the seams shall be at least 22 N.
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21.111 The insulation of heating elements and internal wiring in the flexible part shall
retain adequate flexibility and insulating characteristics throughout the life of the appliance.

Compliance is checked by the tests of 21.111.1 and by the tests of 21.111.2 and 21.111.3
when the insulation exceeds

— a temperature of 75 °C for controlled appliances or a temperature rise of 50 K for other
appliances during the test of Clause 11, or

— a temperature of 135 °C for controlled appliances or a temperature rise of 110 K for
other appliances during the tests of Clause 19.

The tests vg. For
applia

For th d. For
the te . For
the tep

The te . 210 1 1 3 ~ € ernds of the heating
elemd

21.111.1 The sample of heating element or /nte nak wiri ; ibment
shown in Figure 111. This equipment / groove
with g radius of 4 mm, the diameter g ys are
arranged so that the sample is horizonts

NOTE For samples not having a circular crogs-section, i i i dified.
The spmple is stretched ov ¢ ng loaded with a mass of 0,28 kg. If
neces| & ] ] ps of 0,1 kg in order to ensure that the
wires [leaving the pulleys are } ach othen Restraining clamps are positioned go that
the pdlil is always appliedNbKIR 1 8 opposSite direction to which the carrier is mqving.
The clarrier is m a of a ehain over a distance of 1 m at a constant sp¢ed of
approkimately 0,33 2

NOTE 1

The s

NOTE

For P . The
measi 1ads oplied
at thg rated voltage of the appliance. Both measurements are carried out at the|same
ambignt téemperature and when the power input has stabilized. The power input shall not

increase during the test.

The sample is then immersed in water containing approximately 1 % NaCl. A d.c. voltage of
approximately 500 V is applied between the conductor and the saline solution.

The insulation resistance is measured 1 min after immersion and shall be at least 1 MQ.

21.111.2 The conductors are pulled out from 12 samples of heating element or internal
wiring. If this is not possible, the insulation is slit longitudinally, the conductor is removed and
the insulation allowed to close.


https://iecnorm.com/api/?name=e3c4a94537925e37bf55211fe94370b1

60335-2-17 O IEC:2002(E) - 27 -

Six of the samples are conditioned by suspending them vertically so that they hang freely in a
heating cabinet at a temperature of 125 °C = 2 °C for 336 h. The samples are removed from
the cabinet and allowed to cool down to room temperature. When the material has stabilized,
the length of the samples is measured and shall not be less than 90 % of the original length.

NOTE 1 PVC material is considered to have stabilized by 16 h after removal from the cabinet.

NOTE 2 The heating cabinet should have forced air circulation in order to ensure that there is no temperature
gradient over the length of the samples.

The 12 samples are placed in a tensile machine in turn so that the length between the clamps
is at least 50 mm. The machine is operated at a uniform speed of 500 mm/min £ 50 mm/min.
The force and elongation at the instant of rupture are determined.

Results obtained from any sample that ruptured at a force differing fro ue by
more than 10 %, and from samples that ruptured within a distance o tlamp,
are disregarded. Additional samples are tested in order to obtain 12vaNa

The ejongation of each of the unconditioned samples shall not be ' ; i their
tensilg strength shall not be less than 8,75 MPa.

The ajerage value of both the elongation and the tepSi e conditioned samples
shall pot be less than 75 % of the average value det - es.
21.111. j I A rom ea@e g/of 12 samples of heating
elemd ] iri

Six o ing a
diame th the
remai °C for
336 A. room
tempgrature.

When|the mate in the
same |way.

NOTE

NOTE erature
gradien

The mples
are th \d' 1o atest voltage of 1 000 V, for class Il appliances and 500 V for class Il
appliances. 8 | 1 ] jon. |There
shall

The s Ire no

visible cracks.
21.112 PTC heating elements shall be resistant to crushing.
Compliance is checked by the following test.

The flexible part is fully supported by a piece of plywood 20 mm thick and supplied as
specified in 11.4. When steady conditions are established, the temperature of the heating
element is measured. A block having dimensions of 100 mm x 300 mm and a mass of 80 kg
is applied for 5 min to the surface in the most unfavourable place. After removing the block,
the appliance is again operated until steady conditions are established and the temperature of
the heating element is measured. The temperature of the heating element where the block
has been applied shall not have increased by more than 10 K.
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NOTE 1 The edges of the block in contact with the flexible part are rounded.

NOTE 2 The most unfavourable place to apply the block is usually at a loop in the element.
22 Construction
This clause of Part 1 is applicable except as follows.

22.101 The insulation of heating elements and internal wiring shall be integral with the
conductors in flexible parts, for other than class Ill construction.

Comp ance is checked hy :nepaﬁhnn

22.10 There shall be no connection in the heating element, except’w e s.connected
to thermostats, thermal cut-outs, and similar components.

Compliance is checked by inspection.

d internal jwiring

22.108 The flexible part shall be constructed so that heati
3 hall crosg over

are retained in their intended position. No part of
another part of the heating element.

If the
firmly

all be

Cross
wiring

e, the

Comp
NOTE

22.10 grificagt change in the position of the heating elements|if the
stitchi i is _broKen.

Compli Lrable

place.

22.10
individ

all be

Compliance)is checked by inspection.

22.106 Ruck-resistant blankets shall be constructed so that rucking of the flexible part is
unlikely.

Compliance is checked by the following test.

Any stiffening means is removed if it is not representative of the construction of the flexible
part.

The blanket is operated at rated power input and under normal operation for 3 h. It is then
removed from the sheets of thermal insulation and laid flat on a horizontal surface while still
connected to the supply mains. The flexible part is positioned so that a corner touches the
edge of the surface with a diagonal perpendicular to it.
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A wooden board, having dimensions of 1 m x 1 m and a thickness of 20 mm, is placed over
the blanket and positioned so that the edge of the board aligns with the edge of the surface.
The flexible part and board are then slid together until the edge of the board overhangs the

edge of the surface by 300 mm.

The deflection X, in metres, of the overhanging corner of the flexible part is measured as

shown in Figure 112. The force F, in newtons, required to lift the overhanging corner
lower surface of the board is then measured.

to the

The measurement is repeated on the other corners, except for any corner containing an

appliance inlet or cord entry.

The ruck-resistance is calculated from F/X. It shall be at least 2,5 for each corne

22.10Y Underblankets, other than blankets having a ruck-regists
measlired as specified in 22.106, shall be provided with means tg_pre
used for this purpose shall be permanently attached, ensure
any dfirection and not damage the blanket |n normal usg

provid 3

effect
used.

Compfi

22.10
part.

Compfi
with the instructions.

22.109 Control units i
that could aIIow@ [

Compfi
surfadg

22.11
after g

Compfi

22 11{l {Fuse links or thermal links that are incorporated to protect the flexible part a

n 1,2

2’ Ineans

uck in
s are

ily and

hot be

bxible

dance

erside

orting

butput

gainst

overh =nﬁng ar ignifinn shall not he rpplnr‘pnhlp hy the user
Compliance is checked by inspection.
22.112 Duvets shall have adequate thermal properties.

Compliance is checked by the following test.

The duvet is placed on a sheet of thermal insulation having a thickness of 72 mm as specified
in Annex AA. A heat source as specified in Annex AA is placed between the thermal insulation
and the duvet. When steady conditions are established, the temperature rise shall exceed

40 K.
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22.113 Appliances, other than those of class lll, shall incorporate a manual switch to control
the flexible part. The switch shall be constructed to prevent its actuating member from
rotating continuously in the same direction.

Switches and control units in flexible cords shall have an off position at both ends of the
travel of the actuating member, unless an indicator lamp is incorporated to show when the
switch is in an on position.

Compliance is checked by inspection.

23 Internal-wiring

This ¢

24 C

This ¢

24.1.3

Switc

24.1.

outs
24.2

Appliz

This ¢

25.2

Blankets ,for-do

conneg

lause of Part 1 is applicable.

omponents

lause of Part 1 is applicable except as follows.
Modification:

es are tested for 6 000 cycles of Q eratio

Modification:

ction-to the supply.

ns of

25.5

Addition:

Type Z attachment is allowed.

Non-detachable flexible cords shall be connected to the flexible part only by type Y
attachment or type Z attachment.

25.7

Addition:

Light polyvinyl chloride sheathed cords may be used, irrespective of the mass of the

applia

nce.

Natural rubber sheathed cords shall not be used.
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25.8 Modification:

Cords having a nominal cross-sectional area of 0,5 mm2 may be used, irrespective of their
length.

25.15 Modification:

Flexible cords connected to the flexible part are subjected to a pull force of 100 N that is only
applied three times for 1 min each time, the longitudinal measurement not being made. The
flexible part is securely held by means of clamps that grip the entire length of the edge
opposite the cord entry. If the cord enters at a corner, the clamps grip the entire length of both
edged adjacent to the opposite corner.

Flexiblle cords connected to switches and control units are subjecteq 100 N
and a|torque of 0,1 Nm.

25.23| Addition:

Interdonnection cords for blankets and mattresses are

If an |interconnection cord has more than two ¢ond each
conductor shall not exceed 12 A/mm2 and the g be at
least 1 mm2.

If nontstandardized flexible cords are used, theire all be
at least equal to those specified in IEC(60227.

NOTE 101 When the ends of t ing-eleme e part,
the reqpirements related to cur $

26 Tlerminals for e}
This dlause of Part 4

27 Provision fo

This dla

28 Slcrews. and connections

This glause of Part 1 is applicable except as follows.

28.2 Addition:

The requirement does not apply to the connections to the heating element.

29 Clearances, creepage distances and solid insulation
This clause of Part 1 is applicable except as follows.

29.2 Addition:
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The microenvironment of the flexible part is pollution degree 3 unless the insulation is
enclosed or located so that it is unlikely to be exposed to pollution during normal use of the

applia

29.3

nce.

Addition:

The requirement does not apply to the flexible part.

30 Resistance to heat and fire

This d
30.1
The ré
30.2

Pads
tests

30.10
incorp

Compfi

- 34

- 34
arei

30.101.

so th
select

[ause of Part 1 1s applicable except as 10llows.
Addition:
bquirement does not apply to the enclosure of the flexible part:

Addition:

0 that no two samples contain the same warp thr

the same weft thxead. 1 possible, the samples are selected so that the

thread
trimm

The t4
are sy
aligne
100 m

e than two samples. Any pieces of heating elemen

Hown in Figure 113, has two brass electrodes 3 mm in diamets
pported.b pillars mounted on a base of insulating material so that their ax
d. The base~dlso supports a platform of insulating material, having dimensiq

fo the

liance

m the

osure
y are
bad or
same
t and

pr that
s are
ns of
or the

mix,7100 mm, and located centrally between the brass pillars. Provision is made f

heigh

of-the-platiorm-to-be—adfustod:

One of the electrodes is fixed in position while the other electrode is movable, thus allowing
the sample to be inserted. The tip of the fixed electrode has an angle of 45°. The electrode is
positioned so that the point furthest from the brass pillar is at the top and at a distance of
approximately 3 mm from the centre of the platform. The movable electrode has a flat end.

The lower part of a hardwood mask, as shown in detail A of Figure 113a, is placed on the
adjustable platform in the position indicated.

The test equipment, including the upper part of the mask as shown in detail B of Figure 113a,
is placed in a heating cabinet having a door with an inspection window and air circulated by
natural convection. The electrodes are connected in series with an adjustable non-inductive
resistor to a supply having a sinusoidal output voltage of 10 kV and a characteristic such that
the output voltage does not decrease by more than 100 V when a current of 1 mA is flowing.
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The temperature of the heating cabinet is raised to 65 °C £+ 2 °C. The electrodes are then
short-circuited and the resistor adjusted so that a current of 1 mA flows. The supply is then
disconnected and the samples are placed in the cabinet for a period of 3 h.

Without removing the equipment from the heating cabinet, the movable electrode is withdrawn
and one sample is pulled over the fixed electrode so that the electrode is situated centrally in
the space normally occupied by the heating element. The sample is adjusted so that its end
is approximately level with the edge of the adjustable platform. The movable electrode is then
inserted into the other end of the element space and is fixed so that the distance between the
electrodes is 6,0 mm £ 0,1 mm. The sample is smoothed out and the upper part of the mask is
placed in position. The door of the heating cabinet is then closed for a further period of 5 min

in orderto stahilise the fnm’nnr::furn

The syupply is switched on and sparks are allowed to pass between the €l period
of 2 min. If the sample ignites, the time from the instant of switehh ] flame
reaches the inner edge of the mask is recorded, any ignition of s { PN 35ts no
more than 3 s being ignored. If the sample does not ignite, a time

The sample is then removed and repositioned between the Lrface

uppermost and so that the opposite end is subjected to the
The test is repeated on the other five samples.

If any|time recorded is less than 30 &, tF d of six
samples. In this case, no sample shall K

The dverage of the 12 values recorded i ¢ s. All
value$ differing by more y, the
average of the remainingalue 5

30.10{1.2 A suitable | { ’ y ctor is
removed over a m and
immersed in a : 8 liance
being|supplied at ra ta % at the
powel input of the

The cpnductor i i If the
powel input f th aft subsequently increases above 1 W, the test is carrigd out
100 timés o il X er input is permanently reduced below 1 W, whichever occurs first.

30.102 The\asuylation of heating elements and internal wiring within the flexible part shall
be sufficiently resistaht to abnormal heat and to fire.

NOTE | This requirement also applies to material used to insulate connections.

Compliance is checked by the following test.

A sample of the heating element or internal wiring at least 150 mm long is supported by a
grid inclined at 45°. The grid is formed from parallel wires 0,6 mm in diameter and spaced
20 mm apart. The sample is positioned perpendicular to the horizontal wires and centrally
between the other wires. A second grid of similar dimensions is placed on top of the sample
so that its horizontal wires are displaced by 10 mm from the horizontal wires of the first grid.
The wires of both grids that are parallel to the sample are aligned with each other.

The grid is mounted at the centre of a three-sided metal screen in a substantially draught-free
location. The screen is approximately 900 mm high, 450 mm wide and 300 mm deep, of
rectangular plan with open front and closed top.
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A needle flame, as specified in IEC 60695-2-2, is applied to the sample and is maintained
until the insulation ceases to burn.

The length of the sample damaged by fire shall not exceed 656 mm, measured from the point
where the flame is applied.

31 Resistance to rusting

This clause of Part 1 is applicable.

32 Radiation, toxicity and similar hazards

@%

This glause of Part 1 is applicable.

23



https://iecnorm.com/api/?name=e3c4a94537925e37bf55211fe94370b1

60335-2-17 O IEC:2002(E) -35-

IEC 1 474/98

IEC 1 475/98

Figure 102 — Symbol for "Do not insert pins"
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Key
Tefminal blockQ

Q \/ IEC 2208/02
Dimensions in millimetres

A

B  Shegath

C Hidh temperaturg’coef diameter

D Nop-conductjye thneads to ai el spacing

E Wife spaciRg, 10w

F InsulatedNqetal sypport haking dimensions 2 mm x 12 mm

Figure 103 — Grid for heatstroke test
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O
Key
A Cin
B Sh
C Un
D Aly
E Ply
F Flg

IEC

formly distributed load

minium foil

cuit of Figure 4 of IEC 60990 &
pets of thermal insulation

wood base

xible part Q

2209/02
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N 40

Section X-X

IEC 2210/02

Dimensions in millimetres

Key
A Flexible part
B Upper sheet of thermal insulation

C Lower sheet of thermal insulation

Figure 105 — Arrangement for the three-thickness fold test
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Key

A Thermal insulation
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Key
A Thermal insulation
B Pad

Figure 107 — Examples of folds and the position of the thermal insulation on pads
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Section X-X
IEC 2213/02

Dimensions in millimetres

SXN

\X

600

AN

Key
A Wooden support
B Steel plate

C Smooth metal sides

Figure 108 — Tumbling barrel for testing the mechanical strength of pads
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IEC 2214/02
Dimensions in millimefres

Key

A Bage

B Arm

C Loose fitting shaft

D Countersunk oil hole
E Machined washer

F Tapped holes for set screw
G Arm support

H Knob

| Slot

J  Sample

K Card

L Anvil

M  Staples

Figure 109 — Impact apparatus for testing enclosures of moisture-proof appliances
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Details of pulleys C
30°

mo)
=
) 0,25 kg
IEC 24
Dimensions in mil,
ley having a diameter >°§ \
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oved pulley

training cla
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bin having a pit

ocket hg i ¢h circle diameter of 88,9 mm

Equipment for flexing heating elements and internal wiring

16/02

imetres
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NOTE
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C Ho
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IEC 2217/02

Dimensions in millimetres

X is the deflection in s
n

F is the force in newto
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Fizontal surfa¢

angement for the rigidity test of ruck-resistant blankets
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IEC 2218/02

Key

A Ad]ustable platform

B Loyer part of mask (see de
C FiXed electrode

D Upper part of mask (see

E Tefminals @

F  Moval electrode

G Bagpe plate

Rigure — Equipment for the spark ignition test
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