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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-81: Particular requirements for foot warmers
and heating mats

FOREWORD

1) Theg IEC (International Electrotechnical Commission) is a worldwide organization fo c izati prising
all pational electrotechnical committees (IEC National Committees). The obije i romote
international co-operation on all questions concerning standardization in the efectrical and tconic\Xiglds. To
this| end and in addition to other activities, the IEC publishes International S S. i ption is
entjusted to technical committees; any IEC National Committee interg { ith may
parficipate in this preparatory work. International, governmental and no 8 izati liaising
with the IEC also participate in this preparation. The ational
Orglanization for Standardization (ISO) in accordance with conditibns determingd<by ag ben the
two|organizations.

2) The formal decisions or agreements of the IEC on technical matters nearly as possiple, an
intefnational consensus of opinion on the relevant subjects Isinc sQni mittee has represgntation
from all interested National Committees

3) The documents produced have the form offecomm i i i in the form
of g¢tandards, technical specifications, i ides and they 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 |IECStandard and\the e national or regional standard shall be|clearly
indifated in the latter.

5) Thg IEC provides no matking\procedure_to indi te its approval and cannot be rendered responsible [for any
equipment declared to b Qrmi i aridards.

6) Attgntion is drawp/te t ibi elements of this International Standard may be the |subject
of patent rights. «@» - q - ponsjBle for identifying any or all such patent rights.

This gart of Interna 80335 has been prepared by IEC technical committee

61: Safety of ho

This gecond editi @ replaces the first edition published in 1997. It constitutes a
techni isi
The tgxt of thi f IEC 60335 is based on the following documents:

FDIS Report on voting

61/2178/FDIS 61/2259/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
convert that publication into the IEC standard: Safety requirements for electric foot warmers
and heating mats.
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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 2 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 3 The following print types are used:

— refiuirements: in roman type;
— tept specifications: in italic type;
— noges: in small roman type.

Words |n bold in the text are defined in Clause 3. When a definition concerns_an ‘g
associdted noun are also in bold.

The cpbmmittee has decided that the contents of this publi
2004.|At this date, the publication will be

« reponfirmed;

e withdrawn;

* replaced by a revised edition, or

¢ amended.

The fgollowing differences exist in the count ind
- 3.1 Q

- 6.1]
- 6.1]
- 19.]
- 21

- 22.

A bilir i =N cation may be issued at a later date.

g and the

d until
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INTRODUCTION

It has been assumed in the drafting of this International Standard that the execution of its
provisions 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
situations that can be expected in practice.

This standard takes into account the requirements of IEC 60364 as far as possible so that
there [is compatibility with the wiring rules when the appliance is conngete supply
mains{ However, national wiring rules may differ.

If an appliance within the scope of this standard also incorporates functi vered

by anpther part 2 of IEC 60335, the relevant part 2 is applied tg § dtely, as
far as| is reasonable. If applicable, the influence of one funct \ takeln into
accoulnt.

This gtandard is a product family standard dealing y ‘ . i takes
preceglence over horizontal and generic standards ¢ i

An appliance that complies with the tg is t necessarily be con5|de|red to
comply with the safety principles of the standa ind to
have ¢ther features that impair the levelaf s 9

An appliance employing materials or hvm g S i ifferi btailed
in the| requirements of th 5 ; amined”and tested according to the infent of
the relquirements and, omply

with the standard.

9
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
SAFETY -

Part 2-81: Particular requirements for foot warmers
and heating mats

1 Scope

This dlause of Part 1 is replaced by the following.

This Ipternational Standard deals with the safety of electric foot warme mats
for hopsehold and similar purposes, their rated voltage being not mgretha £

Applignces not intended for normal household use but which \ rce of
danggr to the public, such as appliances intended to be by 12 i , in light
industry and on farms, are within the scope of this standard

azards presented by

As ler as is practicable, this standard deal
i frome. However, in ggneral,

applignces that are encountered by all person
it doeg not take into account

— the
- pla
NOTE 101 Attention is drawn 16 the fac

— for pppliances intended fo b may be
necgssary;

— in many countries\ additi
authorities resp
NOTE

— app
— eleq

ational

- eleq

— elegtri
2 N

This dlause of Part 1 is applicable except as follows.

Addition:

ISO 2439, Polymeric materials, cellular flexible. Determination of hardness (indentation
technique).

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


https://iecnorm.com/api/?name=94606ee0596822050305518a5b0f3513

Foot

-8- 60335-2-81 O IEC:2002(E)

warmers are unfilled and placed on a horizontal surface.

Heating mats are placed on a horizontal surface and covered by a piece of expanded
polystyrene having dimensions approximately 300 mm x 150 mm x 50 mm.

NOTE

3.101

101  The density of the polystyrene is approximately 20 kg/m3 +5 kg/m3.

foot warmer
appliance into which the user's feet are inserted in order to warm them

3.102
heatia]wg mat

appli
to wa

4 Geeneral requirement

This glause of Part 1 is applicable.

5 Gieneral conditions for the tests
This dlause of Part 1 is applicable except as fo

5.2 Addition:

A 15

Twelve samples of
200 mm x 100 re

5.3 Addition:

instrugtions.

5.5 Additia

If the
this ¢

nce having an area not exceeding 0,5 m2, on which the user's
m them

m length of heating

appliance is provided with a detachable cover, the tests are carried out with or W

order

hsions

th the

ithout

Tver, whichever is more unfavourable.

6 Classification

This clause of Part 1 is applicable except as follows.

6.1

Modification:

Appliances shall be class Il or class Ill.

6.2 Addition:

Appliances shall be at least IPX1.
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7 Marking and instructions

This clause of Part 1 is applicable except as follows.

7.12

Addition:

The instructions shall state the substance of the following:

— the appliance is not to be used if there are signs of damage;

— the appliance is not to be used for warming animals;

- de’l:alls regarding laundering or cleaning.
i

The ipstructions for foot warmers shall state that outdoor shoes m before
use.

The instructions for heating mats shall state that the appliance t\as_to be\repaired orreplaced
if the gover is worn. They shall explain how such wear can be o%

8 Pfotection against access to live parts

This dlause of Part 1 is applicable.

9 S

This dglause of Part 1 is not applicable.

10 Power input and\cu

This ¢

1 H

This ¢

11.2

Applid
other

11.3

tarting of motor-operated app

Addition:

m the

Ther

ocoupies attacnedq 1o tne Srnall blacKerneda dJISKS are also usedq 10r measuri

temperature rise of the surface of the appliance.

11.7

Replacement:

Appliances are operated until steady conditions are established.

11.8

Modification:

g the

When polyvinyl chloride is used for insulating heating elements, the temperature rise of the

insula

tion shall not exceed 80 K.

Addition:

The temperature rise of surfaces likely to be in contact with the user's feet shall not exceed

40 K.
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oid

eakage current and electric strength at operating temperature

lause of Part 1 is applicable except as follows.

Modification:

When testing the top surface of heating mats, the dimensions of the metal foil are
300 mm x 150 mm.

NOTE

04 __lfthe hnzﬁng matis rn\/areihln’ cach-surface is tested inturn

Additii

Foot warmers are also tested with the inside surface completely cove

14 T

This ¢

15 Moisture resistance

This ¢

16 L

This ¢

16.2

When
300 m

NOTE

Additii

This ¢

DN’

ransient overvoltages

lause of Part 1 is applicable.

lause of Part 1 is applicable.

Modification:

testing t@

verload protection of transformers and associated circuits

lause of Part 1 is applicable.

18 E

This ¢

ndurance

lause of Part 1 is not applicable.

19 Abnormal operation

This c

lause of Part 1 is applicable except as follows.

il are
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19.2 Addition:

The appliance is covered partially or completely, whichever is more unfavourable, with a
sheet of open-cell polyether approximately 36 mm thick, having the following properties:

- cell count 18 +§ per cm;
—  specific mass 30 kg/m3 + +7g %;
— hardness 120 N to 170 N at 40 % impression, measured according to ISO 2439.

If the foot warmer has a flexible part that covers the user's legs, this part is folded onto the
foot p rbefore L:UVGII‘IIH.

A plywood board, having dimensions approximately 500 mm x 500 m 4 is.plaged on
top of|the polyether sheet covering foot warmers.

19.4 |Modification:

Heatihg mats are tested without being covered by the pol
19.13| Addition:

The temperature rise of the insulation of heating
20 Sgtability and mechanical hazard

This glause of Part 1 is applicable.

21 Mechanical stre

This ¢

Additii

21.10 n with
round 101. A
mass 0 mm

abovg the base So that the leg sect/on is flexed and the appliance is compressed beftween
the boardr-and the sdpporting surface. If the foot warmer does not have a leg section, the
board|is{alfowed to fall onto the top surface.

The test is carried out 1 000 times at a rate of six times per min.

The test shall not result in

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

— open-circuiting of heating elements or controls;

— 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.
NOTE An example of damage to the enclosure that could impair compliance with the standard is a tear in the

enclosure. Small holes in textiles that are not part of electrical insulation or do not provide protection against
moisture are ignored.
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21.102 The insulation of heating elements and internal wiring shall retain adequate flexibility
and insulating characteristics throughout the life of the appliance.

Compliance is checked by the tests of 21.102.1 and by the tests of 21.102.2 and 21.102.3
when the insulation exceeds

— a temperature rise of 50 K during the test of Clause 11,
or

— a temperature rise of 110 K during the tests of Clause 19.

The tests—are-carried outon-separate samples of heating element orinternal wiring
1 g 4 T

For tHe test of 21.102.1, one sample measuring approximately 4 m in fred. For
the tepsts of 21.102.2, at least 12 samples are required, each having a 3 n. For
the tept of 21.102.3, 12 samples are required, each having a length<of ’

21.102.1 The sample of heating element or internal wiring\s atta 6 pment
shown in Figure 102. This equipment has a carrier with ) y roove
with a radius of 4 mm, the diameter at the base of the Vs are
arrang

NOTE dified.
The s kg. If
neces at the
wires irg clamps are positioned 3o that
the p e_direction from which the carfier is

moving.

The ¢ f 5 (R stant speed of approximately 0,33 m/s for
25 00

NOTE }
The s
NOTE t S ding’60 mA may be passed through the sample during the test.

The s
approki

@ water containing approximately 1 % NaCl. A d.c. voltage of
between the conductor and the saline solution.

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

21.102.2,“The conductors are pulled out from 12 samples of heating element or internal
wiringl_If this is not possible, the insulation is slit longitudinally, the conductor is removdd and
the insulation allowed to close.

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 is to 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.
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Results obtained from any sample that ruptured at a force differing from the average value by
more than 10 %, and from samples that ruptured within a distance of 15 mm from the clamp,
are disregarded. Additional samples are tested in order to obtain 12 valid results.

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

21.102.3 A 10 mm length of insulation is removed from each end of 12 samples of heating

elemdnt or internal wiring.

Six of the samples are wound in a close helix of six turns on a ing a
diameter approximately equal to the external diameter of the sa . I ith the
remaihing six samples, they are placed in a heating cabinet at a te t 2 °C
for 336 h. The samples are removed from the cabinet and dllow ¢ ) room
tempgrature.

When|the material has stabilized, the other six samples in the
same |way.

NOTE

NOTE p erature
gradiert over the length of the samples.

The mandrel is immersed for 1 h in wa Qi mples
are tf:I;n subjected to a test voltage of\1 0 > }/ appliances and 500 V for class Il
appliances. ’ ] n and

there shall be no breakdow

The samples are drel and inspection shall show that there gre no

visibl@ cracks. Q

22 (Constructio

This dlause gf Pa i e except as follows.
22.1071 A QeSS all e constructed so that heating elements and internal wirig are
retaingd in i d” position. No part of the heating element shall cross over anhother

part of the heati

Crossjnglof internal wiring shall be avoided as far as possible. When this is unavoidable, the
wiring shall be secured In order to prevent any relative movement.

Compliance is checked by inspection.

22.102 There shall be no significant change in the position of the heating elements if the
stitching retaining them in position is broken.

Compliance is checked by inspection after breaking the thread in the most unfavourable
place.

22.103 The insulation of heating elements and internal wiring, except in class Ill appliances,
shall be integral with the conductor.

Compliance is checked by inspection.
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23 Internal wiring

This clause of Part 1 is applicable.

24 Components
This clause of Part 1 is applicable except as follows.

24.1.4 Modification:

Ther 3% ] -
outs flor 10 000 cycles of operation.

24.2 (Modification:

Applignces may be fitted with switches in flexible cords.
25 Supply connection and external flexible cords
This dlause of Part 1 is applicable except as follows

25.1 |Modification:

Applignces shall not be provided with ap-ap
25.5 |Addition:

Type £ attachment is allow

25.15 Modifica

The plll force is i

26 Tlerming ‘ al conductors

This dlau Ra plicable.

27 Provisjon for€arthing

'~

This clause of Part Tis applicable.

28 Screws and connections

This clause of Part 1 is applicable.

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

The requirement does not apply to the part containing heating elements.

I cut-
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30 Resistance to heat and fire

This ¢

30.1

lause of Part 1 is applicable except as follows.

Addition:

The test is not applied to enclosures that are likely to be flexed in normal use.

30.2 Modification:

The testTs ot Tarriedout o textites ard—simmitar materiatsformmng theerncfosure of foot
warmers.

30.2.2 Not applicable.

30.1071 Textiles and similar materials forming the enclosuge © s shhll be
adequately resistant to ignition.

Compfiance is checked by a spark ignition test tha i S six samples pf the
materfal. Each sample has dimensions approximately 200 mm. Any pie¢es of
heating element and trimming are removed from

The test fixture, as shown in Figure 3 mm in diameter that are
suppadrted by brass pillars mounted on™g insulating material so that theif axes
are allgned. The base plate also suppo insulating material, having dimehpsions
of 100 mm x 100 mm, and located celtral et e brass pillars. Provision is malde for
the hg ] )

One d ile the other electrode is movable, thus allowing
the s4g d electrode has an angle of 45°. The electrpde is
positig brass pillar is at the top and at a distapce of
appro of the platform. The movable electrode has a flat end.
The Id ood mask, as shown in detail A of Figure 103, is placed
on thd

The té luding\the upper member of the mask as shown in detail B of Figurp 103,
is pla¢ abipet having a door with an inspection window, air being circulafed by
natura glectrodes are connected in series with an adjustable non-inductive
resistpr to a_‘supply hgving a sinusoidal output voltage of 10 kV and a characteristic sugh that
the odtput'voltage ddes not decrease by more than 100 V when a current of 1 mA is flowing.

The temperature of the heating cabinet IS raised to 60 C £ Z “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 fixture 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 member of the
mask is placed in position. The door of the heating cabinet is then closed for a further period
of 5 min in order to stabilise the temperature.
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The supply is switched on and sparks are allowed to pass between the electrodes for a period
of 2 min. If the sample ignites, the time from the instant of switching on until the flame
reaches the inner edge of the mask is recorded, any ignition of surface fibres that last no
more than 3 s being ignored. If the sample does not ignite, a time of 120 s is recorded.

The sample is then removed and repositioned between the electrodes with the other surface
uppermost and so that the opposite end is subjected to the test.

The test is repeated on the other five samples.

If any time recorded is less than 30 S5 the r-nmplafa test (s rnpaafnrl on-a-second-set of six

samples. In this case, no sample shall have a recorded time less than 30 8

The dverage of the 12 values recorded is calculated and shall not 80(s. All
values$ differing by more than 30 s from the average are ignoré g ary, the
average of the remaining values is recalculated.

31 Resistance to rusting

This dlause of Part 1 is applicable.

32 Radiation, toxicity and simila

This dlause of Part 1 is applicable.
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Key Q
A Fogt warmer

B Leg|section
C Plyyood boar

Equipment for the flexing test for foot warmers
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Details of pulleys C

0,25 kg

Dimensions in millimetres

IEC 2316/02

%

Key

A Pulley having a diamet

B  Cafrier @

C Grooved pulley

D Reptraining clamp

E Enpagement pin

F  Chpin haviig a pits

G Splocket ha S ith a pitch circle diameter of 88,9 mm

quipment for flexing heating elements and internal wiring
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e plate

quipment for the spark ignition test

IEC 2218/02
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Akt
IEC 2220/02

Dimensions in millimetres
Detail B — Upper part of mask

NOTE The mass of the upper part of the mask is approximately 100 g, which is achieved by modifying its
thickness

Figure 103a — Details of the mask
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