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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

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

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for st izaH hprising
all pational electrotechnical committees (IEC National Committees). The objg EC i romote
intefnational co-operation on all questions concerning standardization in the e \ iglds. To
this| end and in addition to other activities, the IEC publishes International § argtion is
entjusted to technical committees; any IEC National Committee intergsted_i & j th may
parficipate in this preparatory work. International, governmental and no -gOVETRIEN izati liaising
with the IEC also participate in this preparation. The IEC collaborates/€ € hization
for | Standardization (ISO) in accordance with conditions deté€ he two
organizations.

2) Theg formal decisions or agreements of the IEC on technical matte ible, an
international consensus of opinion on the relevant subjects (sinc entation
from all interested National Committees

3) The documents produced have the form of feco he form
of standards, technical reports or guides and_the

4) In grder to promote international unification hational
Stapdards transparently to the maximum/extent possible in\their national and regional standards. Any
divgrgence between the IEC Standard and the i clearly
indicated in the latter

5) The IEC provides no marki for any
equipment declared to b

6) Attgntion is drawn to th ents of this International Standard may be the |subject
of patent rights. Tii IE e for identifying any or all such patent rights.

Internptional Stane@a L7” has been prepared by IEC technical committee 61:

Safety of household & ] i i

This first edii - -2-17 cancels and replaces IEC 60967 published in|[1988,

includjng/its~a § 1) and amendment 2 (1995).

IEC 60967 camcglled and replaced IEC 335-17 published in 1974.

The tgxt.of this standard is based on the following documents:

FDIS

Report on voting

61/1483/FDIS

61/1524/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 third edition (1991) of that standard.

A bilingual version of this standard may be issued at a later date.


https://iecnorm.com/api/?name=d218668c2a479bf1a1e8d47e34df70af

60335-2-17 O IEC:1998(E) —5-

This part 2 supplements or modifies the corresponding clauses of IEC 60335-1, so as to
convert that publication into the IEC standard: Safety requirements for electric blankets, pads

and similar flexible heating appliances.

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 1 — The following print types are used:
— requirements: in roman type;

— test Qppr‘ifir‘;)rinnq' in italic type:

— nofes: in small roman type.

Words$ in bold in the text are defined in clause 2. When a definiti
adjective, the adjective and the associated noun are also in bold.

NOTE 2 — Subclauses, figures and tables which are additional to those in pé
Additiopal annexes to those in part 1 are lettered AA, BB, etc.

The fgllowing additional differences exist in some countri

- 6.1 Class 0 products are allowed (Japan and USA).
— 19]108: The fuse is not required to rupture (Australia)

— 22]102: Thermostats and thermal cut-ougs axe not &llq
Ne Zealand).

— Anpex AA: Felt is used for the thermal insulatie

ns an

m 101.

hlia and
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SAFETY OF HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -

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

1 Scope

This dlause of part 1 is replaced by:

This gtandard deals with the safety of electric blankets, pads and
which[heat the bed or human body, for household and similar purg
being [not more than 250 V. It also applies to control units suppli

ances
ltage

So fan as is practicable, this standard deals with the commg 2 ances
which|are encountered by all persons in and around the hom

This gtandard does not in general take into account

— the use of appliances by young chilgren or ip bsupervision;
— playing with the appliance by yound

NOTE 1 — Children are considered to be old enougk to ) i out supervision when they havye been
adequaltely instructed by a parent or guardian ajpid are dee etent to use the appliance safely.

NOTE 2 — Attention is drawn to th

— for|appliances intended to ships or aircraft, additional requirements may be

negessary;

— for|appliances intended|to g in trepics s;-special requirements may be necessary;

— in |many countriés\addi{j ) pecified by the national health authorities, the mnational
authorities respoqsible fd the pratectio \ and similar authorities.

NOTE 3 — This standard does

appliances intended\to in locatjpbns where special conditions prevail, such as the presenge of a

— rigld bed wg

— appliane acifieallyhtended for use under medical supervision (IEC 60601-2-35)1) ;
— heating applial 5 ihg and rearing of animals (IEC 60335-2-71);

ets (IEG,60335-2-66);

ing mats (IEC 60335-2-81).

— waler bed hea

— fogt warmers and hes

2 Definitions

This clause of part 1 is applicable except as follows.

1) IEC 60335-2-35; Medical electrical equipment — Part 2: Particular requirements for the safety of blankets, pads
and mattresses intended for heating in medical use
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2.2.9 Replacement.

normal operation
operation of the appliance under the following condition

The flexible part is supported by a piece of plywood, 20 mm thick, situated not less than

300 mm above the floor.

Mattresses are covered by a sheet of thermal insulation.

Duvet ara nlacad an 2 chaat af tharmal inculatian hiit nat cavarad
at-e-pracea—-o6ha-5St +—o+—HeHAaHiSHHaHe B e+-60Y-eea-

Otherl|appliances are placed between sheets of thermal insulation.

The size of the plywood is such that the thermal insulation can be fu
area. Unless otherwise specified, the size of the sheets of the [
edgeg extend at least 100 mm beyond the outline of the heated a

NOTE + The specification for the thermal insulation is given in annex AA

2.10.4 Replacement

PTC heating element

heating element consisting of two cond
rapid [non-linear increase in resistance wf
range

2.101
flexible part
all layers of material for
heating element , ther

NOTE + The flexible Tft \

2.102

blanket
appli;Ince comprisi
beddi i

2.103
underplanket

blanket intendéd to beyused under the occupant of the bed

2.104

entire
at the

has a
ticular

th the

of the

ruck-reststantbtanket

underblanket which has sufficient rigidity to prevent rucking of the flexible part

2.105
overblanket
blanket intended to be used over the occupant of the bed

2.106
duvet

quilted overblanket intended to be used without additional bedding over the occupant of the

bed and in which a heating element provides supplementary heat
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2.107
pad

appliance comprising a flexible part having a heated area not exceeding 0,2 m2 on each face

and which is intended to heat part of the human body

2.108
mattress

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

heating the bed

2.109
contrdlled appliance

appliance incorporating means in the flexible part for sensing change
the appliance is operated under normal operation , thus automatica
powel input

2.110
heating element

heating conductor, including the core on which it is woun
other |ntegrated conductor

2.111
heatedl area

area pf the flexible part enclosed
includes a margin outside the perime
distance between adjacent runs of the feati

efatlre| when
ayerage

ogether with any

of the heating element. It
qual to 0,5 times the average

NOTE 1 — The heated area inclyd 3 ating“element if the average distance betwgen this

part anfl the adjacent heating &
element .

e distance between adjacent runs of the heating

NOTE 2 — If a blanket or|m heated areas, the surface between the two areas is

considgred to be part of the\heated ateas, ifa plase the distance between the two heating elements does not
exceed|1,5 times th i jacent runs of the heating element .

2.112

mois’;:llre-proof appliance

appliance hayi i which is suitable for use under moist conditions

2.113

bonddd enslos

enclosure of the erX|Ie part which has the opposite faces joined together by means|of an

adhes|ive or<by wetding

NOTE + The“bonded enclosure may include several bonded layers of material.

2.114
control unit

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.
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3 G

This ¢

4 G

This ¢

eneral requirement

lause of part 1 is applicable.

eneral conditions for the tests

lause of part 1 is applicable except as follows.

4.2 Modification:

The td

For a
of 21.
for thd

If hea
150 m

For m
of end

NOTE 1

NOTE !

NOTE
adequal

NOTE 4

4.3
The o

Applig
25.15

Applig

and 29.

The fl
use b

sts are carried out on two appliances which are named appliance A_a

ppliances having a bonded enclosure , an additional applian
108 and 21.111. For other appliances, a length of 15 m o
P tests of 21.111.

t-shrink material is used to insulate connections in
m in length is required for the test of 30.102.

oisture-proof pads subjected to the tests ©
losure material are required.

exible/part of washable appliances is laundered twice in accordance with instructid

b tests
quired

[ least

1 m2

5 to be

7, 20,

P7, 28

ns for

pforé testing is started.

If it is evident from the construction of the appliance that a particular test is not applicable, the
test is not carried out.

4.5 Addition:

If the flexible part of the appliance is provided with a detachable cover , the tests are carried

out wi

th or without this cover, whichever is more unfavourable.
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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.

4.6 Addition:

When testing appliances for d.c. only, the possible influence of polarity on the operation of the

appliance is taken into account.

4.7 Addition:

The tgsts of clauses 10, 11 and 19 performed on flexible parts ince g RIC he
elemgnts are carried out at the most unfavourable ambient temp jthi a
0 °Ctp 25 °C.

For other controlled blankets and mattresses , the tests o 9 are (¢
out at|the most unfavourable ambient temperature within t

4.8.1 | Addition:

Applignces for d.c. only are tested wit

4.8.2 | Addition:

Contrplled appliances are-~supplied as sp fo r-operated appliances

NOTE + Appliances incorporatingh PTC\{ i e ithiw the flexible part are considered to be con
appliances.

5 Vpid

6 Classificatio

This glays pplicable except as follows.

6.1 Modificatia

Applignces-shall be of class Il or class Ill . Class Ill appliances shall have a rated voltag

excee

pating
nge of

arried

trolled

e not

ding 24 V.

7 M

This ¢

arking and instructions

lause of part 1 is applicable except as follows.

7.1 Modification:

Appliances shall be marked with the rated power input .
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Addition:

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 transforme arked

with the reference of the transformer to be used.

Flexible parts and detachable covers shall be marked with the substance of flte g:

— redqd the instructions;
NOTE 1 — This marking may be replaced by symbol 1641 of ISO 7000 (s

— do| not use folded (this marking is not required for s with

PTC heating elements );

— do| not use rucked (this marking is required @ e with

PTC heating elements );
— dg not insert pins;

NOTE 2 — These markings may be replaced by
of ISO B864 apply.

hown in figures 101 to 103 for which the rules

— unfderblanket or overblg
— dd| not use if wet (this
— dqg not use with a helptes

— overlong ap at hi i nly for
pads, other tha S i A timer which switches off the supply after a perigd not

exceeding 1 h),
NOTE 3 — The words\at hN

The flexible art ‘ priate
laundering \ I

Detachable cpatrol uxi shall be marked with a reference number or by other means of
identification.

Parts pficlass Il construction shall not be marked with the rated voltage of the appliange.

7.12 Addition:
The instructions for use shall contain the following:

Important instructions
Retain for future use

The instructions for use shall contain the substance of the instructions required in 7.1. If
symbols are used, they shall be explained.
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The instructions for use for underblankets , other than blankets having a ruck-resistance
greater than 1,2 as determined in 22.106, shall state how the blanket is to be secured to the
bed.

The instructions for use shall specify the appropriate settings of the control for all night use of
the appliance.

The instructions for use for pads shall contain a warning that the user should not fall asleep
when the appliance is in use.

NOTE — The requirement does not apply to pads fitted with a timer which switches off the supply after a period not

exceed[ng T .

The instructions for use for appliances provided with detachable contro hable

transfprmers shall state that the appliance is only to be used with the arked

on thg appliance.

The irfstructions for use for duvets shall state the length and width of thg,d® O

The instructions for use for appliances containing a fuse-i )\ ' e that

the agpliance must be returned to the manufacturer oy’his ag

The instructions for use shall state the

— when not in use, store as follows (quote

— avpid creasing the appliance (for blask

— examine the appliance frequently far si : . igns or if
the¢ appliance has beep e i

— this appliance is not.inte

The irfstructions fox use

— dd| not tuck in;é

— dog not use on 2 ket or
cord cannot b

— thils blanket | ) S i t by a
parent~Qr guardiaror > i i gte the
contkols

7.14 |Additien:

The hgight of lettering on the flexible part shall be at least 2.5 mm.

The words "Important instructions — Retain for future use" shall be in lettering having a height
of at least 6 mm.

Modification:

Instead of petroleum spirit, liquid detergent is used to check the marking on flexible parts and
detachable covers .
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8 Protection against access to live parts

This clause of part 1 is applicable.

9 Starting of motor-operated appliances

This clause of part 1 is not applicable.

10 Power |np||1’ and-current

This dlause of part 1 is applicable except as follows.

10.1 |Addition:

The nggative deviation is increased to 20 %.

10.101 The power input of appliances incorporating P shall signif
decre@se with an increase in temperature.

Compliance is checked by the following

The a er'normal operation . The
input ntial value when steady conditio

estab g’rendered inoperative.

11 H
This ¢
11.2

The a m the walls of the test corner.

cantly

lpower
hs are

Control € vand when they are actuated and cord switches are allowed ta hang
in still air, aw gst bed. Other control units are placed on a supporting surface.
Additipn:

Duvets, othertham those with P TCHeating efemernts , are alrso tested fotded—A—single fold

across the complete width of the duvet is made at a quarter of the length from one end.

Controls are set to the maximum position intended for all night use.

11.3 Addition:

Thermocouples used for determining the temperature of a heating element are tied to it with

textile thread over a length of at least 10 mm.
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Thermocouples used for determining the temperature of the surface of pads are soldered to
plates of copper or brass measuring 65 mm x 65 mm x 0,5 mm. The plates are positioned to
cover as many heating element runs as possible, with one side parallel to the direction of the
run. The temperatures are determined at least at six places, three on each outer surface of the

flexible part .
11.4 Addition:

Controlled appliances

and appliances having a flexible part of class Ill construction

supplied with the most unfavourable voltage between 0,94 and 1,06 times rated voltage .

are

11.7

Appliances are operated until steady conditions are established.

11.8

For cd

For o
table

Replacement:

ntrolled appliances , the temperatures shall not exceed the

Table 101 — Maximum tm

‘<\Q < & Tepiperature

°C

Heating element of blankefs and matttesses
— before second operation\of th@nal ontol

ermal control

115
95

1200
100
602

peratyre of 140 °C is allowed for a period of 10 min.

temperature of 85 °C is permitted if the surface

101.

e/temperature rises specified shall not exceed the values shgwn in

Table 102 — Maximum temperature rises

Temperature rise
Part
K1Y
Heating element 80
Surface of pads 45

1) These values are based on the normal ambient temperature of
the appliance and take into consideration the maximum permitted

ambient temperatures during the test.

NOTE — If the ends of the heating element of pads are contained in a plastic sheath attached to the flexible part ,
the temperature or temperature rise specified for the surface also applies to the accessible surface of the sheath.
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11.101 It shall be possible to operate blankets and mattresses without risk of heatstroke to
the user.

Compliance is checked by the following test:

The appliance is operated under normal operation supplied as specified in 11.4. The ambient
temperature 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.

Whenrsteady—condittons—are—established—but-atteast1-h-afterswitehing-enthe—apphange, the
tempgrature of the surface of the flexible part is measured. The mea rents ,are| made
using the resistance method by means of the grid shown in figure 104. ThHe n wide
and of sufficient length to cover four runs of the heating element , by 0 mm.
The grid is placed in contact with the flexible part so that ¢t 1 d are
perpendicular to the runs of the heating element . For overblan ¢ G under
the flgxible part. For underblankets and mattresses , the grid4s plased ox exible| part .
The temperature shall not exceed 37 °C.

NOTE + If the ends of the heating element are contained in & rt , the
tempergture limit specified also applies to the accessible surface

12 Moid

13 L

This glause of part 1 is app

13.1 |Modification;

Controlled applian;e

Additi

For m bize to
cover serted
betwe such
sheet: Sheets
being|electrically coariected together. A uniformly distributed load of approximately 35 kq/m?2 is
placed on'‘the top sheet of thermal insulation.

The arrangement is shown in figure 105.
13.2 Modification:

For the flexible part , the leakage current is measured between any pole of the supply and the
sheets of metal foil.

Instead of the values specified, the leakage current for the flexible part shall not exceed:

— for pads 0,5 mA
— for blankets and mattresses 1 mA/mZ2 of the heated area with a maximum of 2,5 mA
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13.3 Moadification:

For the flexible part , the test voltage is applied between live parts and the metal foil.

14 Void

15 Moisture resistance

This clause of part 1 is applicable except as follows.

15.1 |Addition:

For the flexible part , compliance is checked without the applian¢e y d |to the
supply as follows:
— for blankets and pads, by the test of 15.101;

— for moisture-proof appliances , by the tests of 15
supjected to the tests of 21.109 and 21.110 are noy’subj

— fof mattresses , by the tests of 15.103.

NOTE [L — The tests of clause 16 are carried oust with t
solution.

pads

saline

NOTE 2 — Flexble parts of class Il construction

15.3 |Addition:
The flexible part is not stbje
15.101 Washable app

The flexible part bl at a
tempgrature of 20A° art s
immersed excepKapplia (glets inless
it is ajmoisure~proo

NOTE 1 — The cynnection ygating element or internal wiring to the appliance inlet are not immersed,
howevdr ddringNa i immersed.

After the tests<@f. clalise 16, inspection shall show that there is no trace of water on insllation
which| couldresuait_in a reduction of clearances and creepage distances below the yalues
specified in clause 29.

NOTE The inspection-is-not-carried-out-on-appliances-subiected-tothe test 0f 15,102
g Lot g T

15.102 An incision is made in the outer layer of the permanent enclosure and the appliance is
then immersed in the saline solution which is allowed to penetrate freely into the interior.

After a period of 1 h, the electric strength test of 16.3 is carried out, the test voltage being
1 250 V. Inspection shall show that water has not penetrated into the flexible part to such an
extent that it could come into contact with heating elements and other current-carrying parts.
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15.103 Mattresses are supported on a piece of plywood. A quantity of water, containing
approximately 1 % NaCl, corresponding to 1 I/m2 of the upper surface area, is poured uniformly

over the mattress at the rate of 1 I/min.

The saline solution is allowed to soak into the mattress for a period of 30 min.

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 apy
and ah electrode immersed in the saline solution.

The flexible part of mattresses is covered with metal foil.

The lgakage current of flexible parts shall not exceed:

— fof pads 1 mA

— fof blankets and mattresses

16.3 |Modification:

The f
and a
blank{

Additi

After
allows
period

Mattre
The W
as my

wiped|with a'dry cloth.

parts

parts
but on
vered

0 then
drying

rface.

ing up
s then

17 Overload protection of transformers and associated circuits

This clause of part 1 is applicable.

18 Endurance

This clause of part 1 is not applicable.
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19 Abnormal operation

This clause of part 1 is applicable except as follows.
19.1 Modification:

Instead of the tests specified, the following applies:

Blankets , other than ruck-resistant blankets , are subjected to the tests of 19.101 to 19.103
and 19107

Ruck-esistant blankets are subjected to the tests of 19.104, 19.105 ant
Pads |are subjected to the tests of 19.104, 19.106 and 19.107.
Mattresses are subjected to the tests of 19.104 and 19.107.

Applignces incorporating a fuse-link or intentionally
circuif are also subjected to the test of 19.108.

ptures due to 4 short

NOTE + Fuse-links which are incorporated in an _appliance
to the tpsts of 19.12.

bjected

Applia
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Unlesk otherwise specified, the appliance i

— bdtween 0,9 times ana

— repulting in a pow ¢, for

other applianci.

19.13| Addition:

NOTE + The test of 15,10} is"¢

The temp % K xceed
165 °C ¢ ¥ all not
excegd

Unlesk the-appliance/is no longer in an operating condition after the tests, the temperaiure of
heating selements  shall not exceed 160 °C for controlled appliances and for| other
appliagnees, the temperature rise shall not exceed 145 K.

19.101 Blankets, other than ruck-resistant blankets , incorporating thermostats or thermal
cut-outs are operated under normal operation except that the flexible part is folded at the
most unfavourable place with a three-thickness fold. The fold is 40 mm wide, 400 mm long and
is fanned out at the ends, as shown in figure 106. The upper sheet of thermal insulation having
dimensions 300 mm x 450 mm x 36 mm is placed on the folded blanket at the most
unfavourable location.

For all underblankets , other than ruck-resistant blankets , the test is also carried out with the
flexible part completely covered, as specified for normal operation .
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19.102 Underblankets , other than ruck-resistant blankets , are operated under normal
operation except that the flexible part is folded at the most unfavourable place with a five-
thickness fold. The fold is 100 mm wide, 400 mm long and is fanned out at the ends. The upper
sheet of thermal insulation having dimensions 300 mm x 450 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 upper sheet of thermal insulation.

NOTE — A sandbag may be used as the mass.

The appliance is supplied with a voltage at the upper limit of the range specified in 19.1.

19.10 L is
folded at the most unfavourable place with a five-thickness fold. The fold j any equal width
up to|75 mm, it is 400 mm long and is fanned out at the ends. The ¢ hermal
insulatti ket at
the m

The tq

19.10 ] ) sses
the a pper sheet of thermal
insulafti 1 ] s, the
boung hals of
the flgxible part , as shown in figure 197.

19.105 Ruck-resistant blankets are at the
flexible part is folded at the most unfavo ing the

most |unfavourable dimensi Hermal insulation having dimehsions
300 mm x 450 mm x 90 rx nket at the most unfavourable lo¢ation.
An evenly distributed ¢ : dyon the \Upper sheet of thermal insulation.

NOTE + A sandbag

19.106 } al operation except that the flexible part is |[folded
with g -thi fold. olgNsparallel to one of the edges of the flexible part , the
place id ing chosen to produce the most unfavourable result. The
upper| s uncovered or partially covered by a sheet of thermal

insulafti avourable. The thermal insulation is 36 mm thick, has a |length
equal that eWhich is parallel to the fold and a width equal to one-third|of the
length a €. The thermal insulation is placed in the most unfavourable ppsition
that ¢ flex1b/e part in the direction parallel to the fold and partially ¢overs

it in the directiow across the fold.

NOTE + Examples of the position of the thermal insulation on pads are shown in figure 108.

19.107% A[J[JI’I-C!IIL,C'D are upc'lafcu' trmcter—the—contditfons opcu-fl'cu' m—ctatrse—t1: Auy tontrol
which limits the temperature during the test of clause 11 is short-circuited.

NOTE — If the appliance incorporates more than one control, they are short-circuited in turn.

19.108 If compliance with 19.101 to 19.107 depends on the rupturing of a fuse-link or
intentionally weak part, the test is repeated with the flexible part arranged as specified but
with the point of maximum impedance of the protection circuit included in the most
unfavourable part of the fold. The appliance is supplied with a voltage at the lower limit of the
range specified in 19.1.
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19.109 Blankets and mattresses shall be constructed so that failure of a component does
not give rise to a temperature which could be hazardous to the human body.

Compliance is checked by carrying out the test of 11.101 but simulating failure of components
which might reasonably be expected to occur in normal use, however switching contacts are
not short circuited. Only one fault condition is applied at a time.

During the test, the temperature of the surface of the flexible part shall not exceed 60 °C.

NOTE - Heating elements and internal wiring are not considered to be components.

19.110 Appltances Incorporatng heating elements or nternal wiring consistng of stfanded
conductors shall not attain excessive temperatures in normal use if one ore stranfs are
brokep.

Compliance is checked by the tests of 19.110.1 to 19.110.3 as approypria S hent of
the prptection system.

NOTE + Any unsheathed core of a flexible cord within the flexible part 2 m from

the corgl anchorage is considered to be internal wiring.

19.110.1 If internal wiring or heating elements insulation and have
indivigual strands which are not electrically insulat er, the enclosure |of the
flexible part is opened at the most unfavoy a_short length of theg bare
conductor is exposed. All but one of¢th aha. ‘ ded back to leave a gap of
approkximately 15 mm. The enclosure i g he appliance operated under normal

operation for 4 h.

If the single strand rupture
uncut|strands increased t@

e test is repeated with the number of

After the test, there shall b chihg of\the enclosure or of any material in contact wjth the

uncutlstrands. Q

19.110.2 Ifinterna elegments have integral insulation and individual sfrands
which| are not e iC& ] om each other, the enclosure of the flexible part is
opendd at th g place and a short length of the insulated condugtor is

exposed. A Si i { 3d 100 mm long is wrapped for one complete turn arouhd the
insulattio 8 e ends of the turn being spaced 1 mm apart. The strand is
conngcted i W/th the conductor, the enclosure is then closed and the appgliance

operated under

If the singfe ;strand ruptures before any damage occurs, the test is repeated with the number of
strandsdncreased to the minimum necessary to prevent rupturing.

After the test, there shall be no damage to the insulation of the conductor or to other material of
the flexible part .

NOTE - A slight indentation of the insulation of the conductor is neglected.

19.110.3 [If internal wiring or heating elements have individual strands which are electrically
insulated from each other, the wiring or heating element is disconnected from its terminals. A
d.c. voltage of approximately 500 V is applied for 1 min between any two strands.


https://iecnorm.com/api/?name=d218668c2a479bf1a1e8d47e34df70af

60335

-2-17 O IEC:1998(E) — 21—

The insulation resistance is measured and shall not be less than:

— for class Il appliances 0,1 MQ

— for other appliances 1MQ

20 S

This ¢

tability and mechanical hazards

lause of part 1 is applicable except as follows.

20.1

The td

21 M
This d
Additi
Contr

Comp

- fo
- fo
- fo
After
- da

co
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- fa
th

—  loq
—  log

Addition:

st is only applied to control units intended to be placed on a surface

echanical strength

lause of part 1 is applicable except as follows.

Dn.

D/ units intended to be placed ow’a

bsening or breakage of electrical connections;

ht that

extent

- 0

en-circuiting of controls incorporated-in the flexible part
R L Ll

NOTE — An example of damage to the enclosure which would impair compliance with the standard is cracking or
tearing of the covering but small holes in textiles are ignored unless the enclosure provides electrical insulation or
protection against moisture. Compliance with the standard is also considered to be impaired if the heating element

has mo

21.101 The control unit

ved in its pockets for two runs to come into contact with each other.

is dropped on its base 100 times from a height of 40 mm onto a

rigidly mounted steel plate having a thickness of at least 15 mm and a mass of at least 15 kg.

The ¢

ontrol unit is then dropped three times from a height of 500 mm onto a hardwood floor
by pulling it from a horizontal support by means of its cord so that it falls freely.
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After the test, the control unit shall not be damaged to such an extent that compliance with
this standard is impaired. If the control unit still operates, the appliance shall withstand the
tests of clause 11.

21.102 Blankets are securely attached to the apparatus described in annex BB.

The blanket is pulled by the driving bar, the driving sprocket operating at a speed of
33 rev/min.

The blanket is rotated 1 000 times with an end attached to the driving bar. It is then turned

th 1SS aYale) ol katatad onaotbhaor 1 NANA 4100
I’OUQ:: JUana  rotatctarmtotTCT T OO U tITiC ST

NOTE 1 — The test is carried out with the same face of the blanket adjacent to the drum

NOTE 2 — When it is obvious which end of the blanket is intended to be positioned g , that end
is attadhed to the driving bar. When this is not obvious, the end opposite the corgd el driving
bar.

NOTE 3 — When the blanket is turned through 90°, the side opposite the corg is\attalk eydriving bar.
21.108 Pads, with any detachable cover removed, are i 5 over
a smqoth horizontal roller having a diameter of 25 m S ged so that one end
hangg vertically over the roller while the full length ¢ 9 lamped to the driving
means, which moves in a horizontal plane.

A clamp is attached to the end of th ass of
0,5 kg or equivalent to 3 g/mm of th ter, is
attached to the clamp.

The sjroke of the driving mea ing.
The d| e pad

is the

NOTE
NOTE 2

21.10 on a horizontal plywood support. A roller of Ssimilar

d in annex BB, having a mass of 61,5 kg and a length of{1 m is

const
rolled - ackwards over the upper surface of the flexible part in the most
unfavpurable & Qller is applied in the direction of the major axis over the samg path
for 1 ¢

NOTE + i ements, one in each direction.

21.10b {Appliances are operated for 500 h continuously under the conditions specified in
clause-11. _The surface lemperature of the flexible part of cantralled nlr),nlinnrnc is-medsured
under steady conditions at the beginning and at the end of this period. It shall not have
increased by more than 5 K.

For appliances where the operation of the protective device is likely to be adversely affected
by ageing of the temperature-sensing system, the duration of the test is increased to 1 000 h.

For appliances with PTC heating elements , the test is carried out for 1 000 h but with the
flexible part fully covered with a sheet of thermal insulation 90 mm thick.

After 100 h and at the end of the test, the temperature of the PTC heating element is
measured under the conditions specified in clause 11. It shall not have increased by more
than 5 K.
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21.106 After the test of 21.105 the flexible part is subjected to the following test:

— for blankets , the test of 21.102 is repeated but with the other face of the flexible part
adjacent to the drum;

— for pads, the test of 21.103 is repeated but with the other face of the flexible part adjacent

to

the roller;

— for mattresses , the test of 21.104 is repeated but with the roller moved in the direction of
the minor axis. In this case 2 000 cycles are carried out, 1 000 in each of two non-

overlapping paths.
21.107__Pads are subjected to a test in a tumbling barrel as shown in figure 109, their supply
cords| having been cut off at a distance of 100 mm from the flexible part . aebarrel s furned
at a fate of 6 rev/min to 7 rev/min, so that the pad falls onto a stegl| plate tice)inl each
revoldtion, the number of revolutions being 500.
21.108 Appliances having heating elements which are retainee\i layers
shall have adequate mechanical strength.
Compliance is checked by the following test:
Six samples of the bonded material, each having m x 130 mm, are cut
from the flexible part . Three of the samples are of the runs of the heating
elemgnt and the other three samples are cut pé
From [the ends measuring 100 mm, a Etaining the heating elemaént in
positipn and having a width of 25 mm (is cut_aw. Qne face at one end of each sample.
Another similar strip is remaved from the ote aceand at the opposite end of the sample.
Any heating element situatea ] ed strips is also cut away.
NOTE + It may be necessa 3 e elayer/in order to test the bonding of the layers retaifiing the
heatingl element .
Clamps are atta S thé remaining layers of material at both ends |of the
sample.
The s ré of the clamps and subjected to a total load of 1,25 kg by
mean tis carried out for 1 h at a temperature of 20 °C, and then for
1hat
The td samples taken from the flexible part of a new appliance.
The lgyers retaining the heating element in position shall not separate.
21.109 The enclosure of moisture-proof appliances consisting of plastic sheeting shall have

adequ

Comp

ate flexibility under cold conditions.

liance is checked by the following test:

The sheeting is cut into 10 rectangular samples, each being 145 mm long and 50 mm wide with
the longer dimension perpendicular to any striations resulting from the manufacturing process.

Each sample is folded about its minor axis and allowed to form a loop without creases. It is
stapled to a card twice, the staples being placed close together and approximately 30 mm from
the edges, as shown in figure 110.
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The test apparatus, which is also shown in figure 110, has a steel arm, which is freely pivoted
at one end so that the other end can fall against a steel anvil on which the sample is placed.
The mass of the arm assembly is 3,1 kg + 0,03 kg, the arm and anvil being grooved to clear the
staples fixing the samples to the card.

With its arm in the open position, the test apparatus is placed in a top-opening cabinet, the
temperature of which is maintained at —-20 °C + 2 °C.

When steady conditions are established, all 10 samples are placed on the floor of the cabinet
with their loops uppermost for 1 h. A sample is then placed with its loop uppermost on the anvil
of the test apparatus.

NOTE 1 — Care is taken to ensure that the loop is not handled or comes into contact wit hen the
samplelis placed on the anvil.
The arm of the test apparatus is then allowed to fall and strike the of 85°

to the|horizontal.
The test is carried out on the other samples as quickly as p

No more than two samples shall break into separate

NOTE 2 — The test is not carried out if the appliance has been s sure is

made ffom reinforced plastic sheeting.

21.110 The enclosure of moisture-p ce to

tearing under normal conditions of use.

For enclosures of plastic she

NOTE + The test is not carried oyt if the i 5uUbj . i sure is
made ffom reinforced plastig

For efclosures ¢ £ bSts of
21.110.2to 21.1 g le test
of 21.1110.5.

21.110.1 Fiv €S € sheeting, as shown in figure 111, are conditioned at an
ambignt temperature °C. The longer dimension is perpendicular to any strlations
resulting

The shorteredgée sample are attached over their full length to the clamps of a {ensile

machine, the.sample gnd the clamps being in the same plane. The clamps are separatdd at a
rate of 50 mm/min until the sample tears. The maximum breaking load is measured.

The average breakimyg foad of the five sampifes shatt-be ot fess tharr 12,51

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 apparatus so that water pressure
can be applied to the untreated side of the fabric. The water pressure is gradually increased
and is measured when leakage occurs through the fabric. It shall not be less than 410 kPa.

This test is carried out on three samples.

The average value of the pressure shall be at least 490 kPa.
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21.110.3 Three sets of three samples, as specified in 21.110.2, are conditioned as follows:

The first set is immersed in boiling water for 1 h and then aged in a heating cabinet at a
temperature of 100 °C + 1 °C for 1 000 h. The samples are then immersed again for 1 h in
boiling water.

The second set is aged in an oxygen bomb for 168 h, the oxygen having a pressure of
approximately 2,0 MPa and a temperature of 80 °C + 1 °C.

NOTE — The use of the oxygen bomb presents some danger unless handled with care. Precautions should be taken
to avoid the risk of explosion due to sudden oxidization.

The third set is aged in an air bomb for 20 h, the air having a press
0,55 MPa and a temperature of 127 °C + 1 °C.

approximately

The t¢st of 21.110.2 is then carried out on each sample.

The ayverage value of the pressure for each set of samples shall be ateas value
obtained during the original test of 21.110.2.

21.110.4 Three samples, as specified in 21.110 wards

10 tim

This t ecified
in21.

The s

21.11 e cut so
that the seam lies aloniy theN\mi S.Ct mples
and th Y(Eh )

All fo til the
seam

The a

21.11 retain
adequ

CompfianceNis checkéd by the tests of 21.111.1 and by the tests of 21.111.2 and 21{111.3
when lthé 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

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

The tests are made on new samples of heating element or internal wiring. For appliances
having a bonded enclosure the samples are taken from a new appliance.

For the test of 21.111.1, one sample measuring approximatey 4 m in length is required. For the
tests of 21.111.2, at least 12 samples are required, each having a length of 300 mm. For
the test 0f 21.111.3, 12 samples are required each having a length of 300 mm.
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The test 0f 21.111.2 is also applied to the plastic sheath which protects the ends of the heating
element and is attached to the flexible part .

21.111.1 The sample of heating element or internal wiring is attached to the apparatus
shown in figure 112. This apparatus has a carrier C with two pulleys A and B, each having a
groove with a radius of 4 mm, the diameter at the base of the groove being 25 mm. The pulleys
are arranged so that the sample is horizontal where it passes between them.

NOTE 1 — For samples not having a circular cross-section, the form of the groove in the pulley is suitably modified.

The sample is stretched over the pulleys, each end being loaded with a mass of 0,25 kg. If

necessak\- tha macs at aach and ic incraacad in stans of 01 ka in ardar to anciira fPat the
ays—te—HHa at—eacH—eHa—ts—HeeadsSet—H-StepS—o—o+KgH—o+ae—+to0—eHStHHe—

wires Jeaving the pulleys are parallel to each other.

The rgstraining clamps D are positioned so that the pull is always in the
oppodite direction to which the carrier is moving.
The crrrier moves over a distance of 1 m with a constant spees g 1 n/s for

25 000 cycles.
NOTE 2 — A cycle is two movements, one in each direction.
The sample shall not break during the test.

NOTE 3 — A monitoring current not exceeding 5

For PITC heating elements , the powe . The
measlirement is made with the heating pplied
at the[rated voltage of the appliance. entg’are carried out at the same ambient
tempgrature and when the i rease
during the test.

The spmple is theq i hge of
approkimately 5@
The insulation resjstan
21.111.2 The t¢ pulled out from 12 samples of heating element or ifgternal
wiringl If thisNSs notRQssy ¢ insulation is slit longitudinally, the conductor is removed and

the infu

Six off the samples are, conditioned by suspending them vertically so that they hang fre€ly in a
heating cabinet at atemperature 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 stabilised,
the lepgth of the samples is measured and shall not be less than 90 % of the original length.

NOTE 1 — PVC material is considered to have stabilised 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 turn in a tensile machine 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 which ruptured at a force differing from the average value by
more than 10 % and from samples which ruptured within a distance of 15 mm from the clamp
are disregarded, additional samples being tested in order to obtain 12 valid results.


https://iecnorm.com/api/?name=d218668c2a479bf1a1e8d47e34df70af

60335

-2-17 O IEC:1998(E) —27 -

The elongation of each of the unconditioned samples shall not be less than 100 % and their
tensile strength shall not be less than 8,75 MPa.

The average value of both the elongation and the tensile strength of the conditioned samples
shall not be less than 75 % of the average value determined for the unconditioned samples.

21.111.3 The insulation is removed from a 10 mm length at each end of 12 samples of heating

eleme

nt or internal wiring.

Six of the samples are wound in a close helix of six turns on a metal mandrel having a diameter

approyiratel-equai-tothe-external-diameter-ofthe-samples—Hhey-are-ther-placed-h-a-heating
cabingt at a temperature of 125 °C + 2 °C together with the remaining si. aples foryB36 h.

The samples are removed from the cabinet and allowed to cool down to

When|the material has stabilised, the other six samples are also 2/|in the
same (way.

NOTE 1 — PVC material is considered to have stabilised 16 h after remov

NOTE P — The heating cabinet should have forced air circulation in ord erature
gradiert over the length of the samples.

The n 6 NaCl. The samples are
then 4§ es and 500 V for class Il

applia and the solution.

The s visible
cracks.

21.11

Comp|

The f ed as
specif bating

elemg D kg is
applie k, the
applia again .\ yntipsteady conditions are established and then the temperature of
the heat M6, 5 Iqeaslired. The temperature of the heating element where thel block
has bee ] y have increased by more than 10 K.

NOTE 1 — The edges of the\block in contact with the flexible part are rounded.

NOTE 2 — The most unfadourable place to apply the block is usually at a loop in the element where the conductors
are turijed’through 90°.

22 Construction

This ¢

lause of part 1 is applicable except as follows.

22.101 In flexible parts , other than class Ill constructions , the insulation of heating

eleme

Comp

nts and internal wiring shall be integral with the conductor.

liance is checked by inspection.
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22.102 There shall be no connection in the heating element , except where it is connected to
thermostats, thermal cut-outs , and similar components.

Compliance is checked by inspection.

22.103 The flexible part shall be constructed so that heating elements and internal wiring
are retained in their intended position. No part of the heating element shall cross over another
part of the heating element .

If the heating element is supported by a separate layer of material, this material shall be firmly

(N ) L " - n L |-
Secureototheenciosure soas to preventmternar rockmo:

Crossjng of internal wiring shall be avoided as far as possible. Where t e, the

wiring[shall be secured in order to prevent any relative movement.

Compliance is checked by inspection.

NOTE + This requirement does not apply to signal conductors dissipating

22.104 There shall be no significant change in the gosit 9 e’ heatig elements |if the
stitchipg retaining them in position is broken.

Compliance is checked by inspection gf . most unfavourable place.

22.10b Thermostats and thermal cut>Q d—ih the flexible part shpll be
individually enclosed in insulating mate

Comp|

22.10 ucted so that rucking of the flexible pprt is
unlike

Comp|

Any 1 ed if7it is not representative of the composition of the flexible
part.

The b ] d aprated power input and under normal operation for 3 h. It is then
remoy cets” of thermal insulation and laid flat on a horizontal surface whjle still

conndcted tosthe~supply mains. The flexible part is positioned so that a corner touchgs the
edge pof the surface and a diagonal is perpendicular to it.

A wooden board having dimensions of 100 cm x 100 cm x 2 cm 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.
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The deflection x, in metres, of the overhanging corner of the flexible part is measured as
shown in figure 113. The force F, in newtons, required to lift the overhanging corner to the
lower surface of the board is then measured.

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 corner.
22.107 Underblankets , other than blankets having a ruck-resistance greater than 1,2

measred-as-specified-r22-106~shalt-be—provided-with-meansto-preventraelkirg—Fhe—-means

used for this purpose shall be permanently attached, ensure that the blanket\cannat/ruck in

any dlirection and not damage the blanket in normal use. If tapes s are
provided, they shall be long enough and positioned so that the bI ily and
effectively secured to the maximum size of mattress for which it is 4 hot be

used.
Compliance is checked by inspection and by manual test.

22.108 The dimensions of detachable covers sh those of the flgxible

part.

Compliance is checked by measure dance
with the instructions for use.

22.109 Control units intended to stan 3 nt the
penetfation of objects from

Compliance is checked¥

NOTE + Control units om the
table, measured thr

22.110 Control upits putput
after q pre-set tim

Complfiance Is

22.111 hermal links which are incorporated to protect the flexible part ggainst

overhgating o<

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 as specified in annex AA and having a
thickness of 72 mm. 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.

22.113 Appliances, other than those of class Ill, 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.
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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 provided to show when the switch is
in an on position.

Compliance is checked by inspection.

23 Internal wiring

This clause of part 1 is applicable.

24 Jomponents
This glause of part 1 is applicable except as follows.

24.1.21 Modification:

Thermostats are operated for 100 000 cycles of operation
outs for 10 000 cycles of operation.

3g thermal |cut-

24.1.3 Modification:

Switches are tested for 6 000 cycles of qperati
24.2 |Modification:

Applignces may be fitted w Wi : i in flexible cords.

25 Supply con@

This glause of part
25.2 |Additiom:

Blanket 3 Jonkle~beds having two separate heated areas may have two megns of
connectionto the

25.5 |Addition:.

Type L 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 appliance.

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 which 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 which grip the entire length of the edge

citathao cord ot 1f thao ocaord antaor at o onrnaor thao olanan ariathao aontiva lanaoth
0,0pO MC—trTC—COTG CTit y—11 thc- COrGCTiteTSat a COTTTeT; e~ CrantpgsS grig—tic—CTitr € T1CTTgtT g

edged adjacent to the opposite corner.

Flexible cords connected to switches and control units are subjectet
and altorque of 0,1 Nm.

NOTE + The mark on the cord is made as close as possible to the cord anch

25.23| Addition:
Interc

If an

f both

100 N

each

condu 3 Gross-sectional areas shall be alt least

1 mm#.

If non
at lea

NOTE -
require

26 T

This ¢

27 P

This ¢ applicable.

28 Scréws and connections

This clause of part 1 is applicable except as follows.
28.2 Addition:

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

29 Creepage distances, clearances and distances through insulation

This clause of part 1 is applicable except as follows.

all be

=
—

, the
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Addition:

The requirement does not apply to the flexible part .

30 Resistance to heat, fire and tracking

This clause of part 1 is applicable except as follows.

30.1 Addition:

The requirement does not apply to the enclosure of the flexible part .

30.2 |Addition:

The requirement does not apply to the enclosure of the flexible g

Pads |are subjected to the tests of 30.2.2. Blankets and ma b tests

of 30.2.3.

30.101 The enclosure of the flexible part shal liance

incorporates means to prevent overhes

Compliance is checked by the test of

— 30.101.1, for assessing the resistance ttio ok the flexible part , or

— 304.101.2, for appliang 1 Yeans_toyprevent overheating resulting frgm the
arging of conductors.

30.101.1 Six s havi ] SN\gF100 mm x 200 mm are cut from the enclospre so

that their shorter sidg 3 the runs of the heating element . They are sdlected

from parts of the enc Q two samples contain the same warp thread or thg same

weft thread. If this & N ) , the samples are selected so that the same threads o not

appegr in morethan t Any pieces of heating element and trimming are removed

from the sa

The test apparatys; shgwn in figure 114, has two brass electrodes 3 mm in diameter|which

are sypportetby. brass pillars mounted on a base plate of insulating material so that thelr axes

are aljgned. The>base’plate also supports a platform of insulating material, having dimehsions

of 100 mm x*100 mm, which is located centrally between the brass pillars. Provision is|made

for the h€ight of the platform to be adjusted.

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° to its major axis. 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
tip at right angles to its major axis.

The lower member of a two-part hardwood mask, as shown in detail A of figure 114, is placed
on the adjustable platform in the position indicated.
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The test apparatus together with the upper member of the mask, as shown in detail B of
figure 114, is placed in a heating cabinet having a door with an inspection window and where
air is 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 100V when a
current of 1 mA is flowing.

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.

ade is witHdrawn

Without removing the apparatus from the heating cabinet, the movable elee

and one sample is pulled over the fixed electrode so that the electrode j3 ¢ ally in
the sgace normally occupied by the heating element . The sample is adjusted-s at its lend is
approkimately level with the edge of the adjustable platform. The ¢ & e is then
inserted into the other end of the element space and is fixed so that the_adk ce b en the
electrpdes is 6,0 mm + 0,1 mm. The sample is smoothed out /& f S smber lof the

mask|is placed in position. The door of the heating cabinet js S period
of 5 min in order to stabilise the temperature.

The supply is switched on and sparks are allowed to/pass betye eriod
of 2 min. If the sample ignites, the time from the ins l aches

the inner edge of the mask is recorded, any ig more
than 3 s being ignored. If the sample dbe

The sample is then removed and repost { urface
upper

The tgst is repeated on th

If any| time recorded is of six
samples. In this ;

The a alues
differi of the
remai

30.101. ctor is
remoy 5 . m and
immefsed in~aghon-conductive liquid having a temperature of 230 °C + 2 °C, the apgliance

being|supplied-at~yated voltage . Within 30 s the protection system shall operate so tHat the
powel inputof the flexible part does not exceed 1 W.

The conductor is withdrawn from the liquid when the protection system has operated. If the
power input of the flexible part subsequently increases above 1 W, the test is carried out
100 times or until the power input is permanently reduced below 1 W, whichever occurs first.

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

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

Compliance is checked by the following test.
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A sample of the heating element or internal wiring at least 150 mm long is supported by a grid
which is 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 which 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.

A needle flame, as specified in IEC 60695-2-2, is applied to the sample and-isumaintaingd until
the ingulation ceases to burn.

The lgngth of the sample damaged by fire shall not exceed 65 m
wherd the flame is applied.

a point

31 Resistance to rusting

This dlause of part 1 is applicable.

32 Radiation, toxicity and similar hazard

This dlause of part 1 is applicable.

&
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Minimum height of symbol — 15 mm

Figure 101 — Symbol for "Read the instructions"

IEC 1475/98

Minimum height of symbol — 15 mm

Figure 103 — Symbol for "Do not insert pins"
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Wire with high temperature coefficient
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10 mm apart
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A X k ¥ ulated metal frame having
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300

ions in m

Qr the heatstroke test

dimensions 2 mm X 12 mm

IEC 1476/94
jrietres

|
Circuit of
annex G
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thermal insulatio
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I~ PAPIRS

Uniformly distributed Sheets of
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Plywood support
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o] (o]

Figure 105 — Arrangement for measuring leakage current of the flexible part

IEC 1477/98
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\

Upper sheet of thermal insulation
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Dimensions in millimetres

Figure 106 — Arrangement for the three-thickness fold test
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Thermal insulation

Figure 107 — Positioning of the thermal insulation on fleg )g thermostats
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Thermal insulation Pad

N

A TSSSSSSSSSSS S

S

\\‘\\“\\\\:\\\\\\\\\\\\\\v

b
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b
3

SN N N ANNYKISNSND OO ANN AN N NSNS SIS S

IEC 1 480/98

Figure 108 — Examples of the position of the thermal insulation on folded pads


https://iecnorm.com/api/?name=d218668c2a479bf1a1e8d47e34df70af

— 40 - 60335-2-17 O IEC:1998(E)

Wooden support

e a0l

Steel plate —{k< y A

I
Smooth metal sides —_[
| ==
A i A
- & — 197
O3 N m7 G

Steel plate Y

eep R <<<< +3‘

Wooden support
<§K?a$\ % ection A-A

& Qg\s )

|——— 600 ————{

IEC 1481/98
Dimensions in millimetres

Figure 109 — Tumbling barrel for testing the mechanical strength of pads
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Shaft fits loosely
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Dimensions in millimetres

FigurexI10

Impact apparatus for testing enclosures of moisture-proof appliances
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\
IEC 1 483/98
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Figure 112 — Apparatus for flexing heating elements and internal wiring
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