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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR APPLIANCES -

Part 2-4: Particular requirements for
independently mounted switches

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61058-2-4 has been prepared by subcommittee 23J: Switches for
appliances, of IEC technical committee 23: Electrical accessories.

This second edition cancels and replaces the first edition published in 1995 and constitutes a
technical revision.

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

a) overall format modified to support the revised structure of the series;
b) Annexes K and M have been included as an integral part of this document;
c) Annex L has been included for information purposes only.

The text of this International Standard is based on the following documents:

CDV Report on voting
23J/433/CDV 23J/441/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
This document is to be used in conjunction with IEC 61058-1:2016.

This document supplements or modifies the corresponding clauses in IEC 61058-1, so as to
convert that publication into the IEC standard: Particular requirements for independently
mounted switches.

When a particular subclause of IEC 61058-1 is not mentioned in this document, that
subclause applies as far as reasonable. Where this document states "addition", "modification”
or "replacement”, the relevant text of IEC 61058-1 is to be adapted accordingly.

In this document:

1) the following print types are used:
— requirements proper: in roman type;
— test specifications: in italic type;
— explanatory matter: in smaller roman type.
2) subclauses, figures or tables which are additional to those in IEC 61058-1 are numbered
starting from 101.

A list of all the parts in the IEC 61058 series, under the general title Switches for appliances,
can be found on the IEC website.
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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SWITCHES FOR APPLIANCES -

Part 2-4: Particular requirements for
independently mounted switches

1 Scope

Clause 1 of IEC 61058-1:2016 is applicable, except as follows.

Addition:

This document applies to independently mounted switches for appliances (mechanical or
electronic) actuated by hand, by foot or by other human activity—feruse-with, to operate or
control electrical appliances and other equipment for household-and or similar purposes with
a rated voltage not exceeding-440 480 V and a rated current not exceeding 63 A.

These switches are intended to be operated by a person, via an actuating member or by
actuating a sensing unit. The actuating member or sensing unit can be integral with or
arranged separately, either physically or electrically, from the switch and involve transmission
of a signal, for example, electrical, optical, acoustic or thermal, between the actuating
member or sensing unit and the switch.

Switches which incorporate additional control functions governed by the switch function are
within the scope of this document.

This document also covers the indirect actuation of the switch when the operation of the
actuating member or sensing unit is provided by a remote control or by a part of an appliance
or equipment, such as a door.

NOTE 1 Electronic switches can be combined with mechanical switches giving full disconnection or micro-
disconnection.

NOTE 2 Electronic switches without a mechanical switch in the supply circuit provide only electronic
disconnection. Therefore, the circuit on the load side is always considered to be live.

NOTE 3 For switches used in tropical climates, additional requirements-may-be-necessary can apply.

NOTE 4 Attention is drawn to the fact that the standards for appliances-and-egquipment-may can contain additional
or alternative requirements for switches.
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2 Normative references
Clause 2 of IEC 61058-1:2016 is applicable except as follows:.

211EC standards

Addition:

IEC 60227-5, Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V — Part 5: Flexible cables (cords)

IEC 60245-4, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 4: Cords and flexible cables

IEC 60669-1:2017, Switches for household and similar fixed-electrical installations — Part 1:
General requirements

IEC 61058-1:2016, Switches for appliances — Part 1: General requirements

3 Terms and definitions
Clause 3 of IEC 61058-1:2016 is applicable, except as follows.
3.3 Terms and definitions relating to the different types of switches

Additional terms and definitions:

3.3.101
independently mounted switch
‘ switch intended to be mounted away from the controlled appliance or equipment-and-intended

to be connected to the fixed wiring-on-the supply side

3.3.102

design A switch

switch where the cover or coverplate can be removed without displacement of the
conductor(s)

3.3.103

design B switch

switch where the cover or coverplate cannot be removed without displacement of the
conductor(s)

4 General requirements

Clause 4 of IEC 61058-1:2016 is applicable.
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5 Generalnotes information on tests

Clause 5 of IEC 61058-1:2016 is applicable.

6 Rating

Clause 6 of IEC 61058-1:2016 is applicable.

7 Classification
Clause 7 of IEC 61058-1:2016 is applicable except as follows.

7.5 Degree of protection against solid foreign objects

Replacement:

The degree of protection against solid foreign objects is declared.

With the exception of IPOX and IP1X, all IP ratings are allowed.

7.11 According to resistance to ignitability by the glow wire temperature
Subclause 7.11.1 of IEC 61058-1:2016 is not applicable.

7.22 According to the type of forced cooling

Subclause 7.22.2 of IEC 61058-1:2016 is not applicable.

Additional subclauses:
7-4.101 According to design
7.4-101.1 design A switch;

7.4101.2 design B switch.

NOTE 1 See definitions 3.3.102 and 3.3.103.

NOTE 2 If a switch has a base which cannot be separated from the cover or cover plate, and requires an
intermediate plate which can be removed for redecorating the wall, it is considered to be of design A, provided the
intermediate plate meets the requirements specified for covers and cover plates.

7-4.102 According to outlet facilities
7.4:102.1 switch with inlet/outlet facilities for rigid cables;

7.4102.2 switch with inlet facilities for rigid cables and outlet facilities for flexible cables.
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8 Marking and documentation

Clause 8 of IEC 61058-1:2016 is applicable—except-as-follows with the following modifications
to Table 3:
Table 104 — Switch-inf ti
No. Sulbelonss
Switeh with uniaua-tuyna-rafarance Lt
witeh-with-unigue-type-reference s
o SWITCH DESIGN
o OUTLET FACILITIES
Table 3 — Switch information and loads placed in groups
Modification:
Means of information
Cc Uni
No. Characteristic Subclause otr;:;on tnylg:e
reference reference
CT ut
2 SWITCH ENVIRONMENT/MOUNTING
2.1 Degree of protection provided for the switch when 7.5and 7.6 Marking Marking
mounted according to documentation
(IP code of IEC 60529)
NOTE Additional letters listed in IEC 60529 are not
used.
4 ELECTRICAL LOAD/CONNECTION
4.1 Rated voltage or rated voltage range 6.1 Marking Marking
Additional rows:
101 SWITCH DESIGN
101.1 Type of switch design 7.101.1 and Document- Document-
7.101.2 ation ation
102 OUTLET FACILITIES
102.1 Type of outlet facilities 7.102 Document- Document-
ation ation
9 Protection against electric shock
Clause 9 of IEC 61058-1:2016 is applicable, except as follows.
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9.1 Addition of the following sentence to a):

The switch shall be fitted with the-eable conductor of the smallest or largest nominal cross-
sectional area according to Table-3 4 whichever is more unfavourable, or with a rigid conduit,
a pliable conduit or a flexible conduit.

Addition to-b d):

This test finger, with an electrical indicator, is not applied to membranes in inlet openings and
is applied to thin-walled knock-outs with a force of only 10 N.

Additional subclause:

9.101 Switches operated by means of a removable key or by means of an intermediate part,
such as a cord, a chain or a rod, shall be so designed that the key or intermediate part can
only touch parts which are insulated from live parts.

The key or intermediate part shall be insulated from metal parts of the mechanism, unless the
clearances and creepage distances between live parts and metal parts of the mechanism
have at least-twice the values specified in 20.2.5 and 20.4.5.

Compliance is checked by inspection, by the test of 15.3 and, if necessary, by measurement.

NOTE Lacquer or enamel is not considered to be insulating material for the purpose of 9.101.

10 Provision for earthing

Clause 10 of IEC 61058-1:2016 is applicable;exceptasfolows.

11 Terminals and terminations

Clause 11 of IEC 61058-1:2016 is applicable;exceptasfolows.
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12 Construction

Clause 12 of IEC 61058-1:2016 is not applicable.
Replacement:

Additional subclauses:

12.101 Insulating linings, barriers and the like, shall have adequate mechanical strength and
shall be secured in a reliable manner.

Compliance is checked by inspection after the tests of Clause 18.

12.102 Switches shall be so constructed as to permit:

e easy introduction and connection of the conductors in the terminals;

e adequate space between the underside of the base and the surface on which the base is
mounted or between the sides of the base and the enclosure (cover or box) so that, after
installation of the switch, the insulation of the conductors does not come in contact with
live parts of different polarity or with moving parts of the mechanism, such as the spindle
of a rotary switch;

NOTE This requirement does not imply that the metal parts of the terminals are necessarily protected by
insulating barriers or insulating shoulders to avoid contacts, due to incorrect installation of the terminal metal
parts, with the insulation of the conductor.

e easy fixing of the base to a wall or in a box and correct positioning of the conductors.
| NoTE For surface-type switches, mounted on a mounting plate, a wiring channel may be
needed to comply with this requirement.

| In addition, switches classified according to 7.4-101.1 (design A switch) shall permit an easy
positioning and removal of the cover or cover plate, without displacing the conductors.

Compliance is checked by inspection and by an installation test with conductors of the largest
| cross-sectional area for the relevant terminal size, in Table-3 4.

12.103 Covers and cover plates or parts thereof, which are intended to ensure protection
against electric shock, shall be held in place at two or more points by effective fixing.

Covers and cover plates or parts thereof may be fixed by means of a single fixing, for
example by a screw, provided that they are retained in position by another means (e.g. by a
shoulder).

NOTE1 It is recommended that the fixings of covers and cover plates or parts thereof be
captive. The use of tight fixing washers of cardboard or the like is deemed to be an adequate
method for securing screws intended to be captive.
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NOTE-2 Live parts and non-earthed metal parts separated from live parts in such a way that creepage distances
and clearances have values specified in Clause 20 are not considered as accessible if the requirements of 12.103
are met.

For switches with a degree of protection IPX0, the fixing of covers or cover plates shall not
serve to fix any other part, except the knobs.

When the fixings of covers or cover plates also serve to fix the base, there shall be sufficient
means to maintain the base in position after removal of the cover or cover plate.

Decorative covers, cover plates or parts thereof not providing protection against electric shock
are not considered as covers or cover plates within the meaning of 12.103.

1421034+ For covers and cover plates or parts thereof whose fixing is of the screw-type,
compliance is checked by inspection and by an installation test.

42.103.2 For covers and cover plates or parts thereof whose fixing is not dependent on |
screws and whose removal is obtained by applying a force in a direction approximately
perpendicular to the mounting/supporting surface, compliance is checked by applying the test
described in 13.3.2 of IEC 60669-1:2017 under the conditions set out in 20.4 to 20.6 of

IEC 60669-1:2017.

12.104 Surface-type switches with degree of protection IPX0 shall be so constructed that,
when they are fixed and wired as in normal use, there are no free openings in their
enclosures.

Compliance is checked by inspection and by an installation test with conductors of the cross-
sectional area specified in Table-3 4. ’

NOTE Small gaps between enclosures and conduits or cables, or between enclosures and operating means are

neglected disregarded. |

12.105 Knobs of rotary switches shall be securely coupled to the shaft or part operating the
mechanism.

The knob is subjected for 1 min to an axial pull of 100 N .

In addition, for knobs of switches having only one direction of operation, a torque of 1 Nm or
the actuating torque if this is greater, is applied 100 times in the direction opposite to the
direction of operation.

During the test, the knob shall not become detached.

NOTE Requirements for the fixation of other types of actuating members are under consideration.

12.106 Screws or other means for mounting the switch on a surface or in a box or enclosure
apart from panel mounting shall be easily accessible from the front. These means shall not
serve any other fixing purpose.

12.107 Other electrical accessories combined with switches shall comply with the
requirements of the standard for the accessory in question.

12.108 Switches other than those with degree of protection IPX0 shall be totally enclosed
when fitted with conduits or cables.

Surface-type switches other than those with degree of protection IPX0 shall have provision for
opening a drain hole at least 5 mm in diameter, or 20 mmZ2 in area with a width and length of

at least 3 mm. Documents
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The drain hole shall be effective in at least two positions of the switch when this is mounted
on a vertical wall, one of these with the conductors entering at the top and the other with the
conductors entering at the bottom.

Compliance is checked by measurement and by inspection during the relevant tests of 14.32.

NOTE A drain hole in the back of the enclosure is deemed to be effective only if the design of the enclosure
ensures a clearance of at least 5 mm from the wall, or provides a drainage channel of at least the size specified.

12.109 Switches to be installed in a box shall be so designed that the conductor ends can be
prepared after the box is mounted in position, but before the switch is fitted in the box.

In addition, the base shall have adequate stability when mounted in the box.

Compliance is checked by inspection and by an installation test with the appropriate cable
with conductors of the largest cross-sectional areas specified, for the relevant terminal size, in
Table-3 4.

12.110 Single pole surface type switches of an IP degree higher than X0 with an enclosure
having more than one inlet opening shall be provided with an additional terminal for
maintaining the continuity of a second current carrying conductor and complying with the
appropriate requirements of Clause-48 11, or with an adequate space for a floating terminal.

Compliance is checked by inspection and by the relevant tests of Clause 11.

NOTE For switches for Class | appliances, this terminal is additional to the terminal required according to
Clause 10-104.

12.111 Inlet openings shall allow the introduction of the conduit or the protective covering of
the sheathed cable so as to afford complete mechanical protection.

IPX0 surface-type switches shall be so constructed that the conduit or protective covering can
enter at least 1 mm into the enclosure.

In IPX0 surface-type switches, the inlet opening for conduit entries, or at least two of them
if there are more than one, shall be capable of accepting conduit sizes of 16, 20, 25 or 32 or a
combination of at least two of any of these sizes.

Compliance is checked by inspection during the test of 12.109 and by measurement.

NOTE Inlet openings of adequate size-may can also be obtained by the use of knock-outs or of suitable insertion
pieces.

If ordinary surface-type switches are intended for back entry from a conduit they shall be so
designed that they have provision for back entry from a conduit perpendicular to the mounting
surface of the switch.

Compliance is checked by inspection.
If the switch is provided with membranes in inlet openings, these shall be replaceable.
Compliance is checked by inspection.

| 12.112 Switches classified according to 7.4-102.2 shall have cord anchorages at the
declared outlet facilities for flexible cables such that the conductors are relieved from strain,

| including twisting, where they are connected to the terminals, and such that their covering is
protected from abrasion and kept in position.
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12.112.1 It shall be clear how the relief from strain and the prevention of twisting is intended
to be effected.

12.112.2 The inlet or bushing shall be provided with a smoothly rounded opening.

12.112.3 Makeshift methods such as tying the cable into a knot, or tying the ends with string
shall not be used.

12.112.4 Cord anchorages of switches shall be of insulating material, or, if of metal, be insu-
lated from accessible metal parts or accessible insulating surfaces, by insulation complying
with the requirements for supplementary insulation.

The cord anchorages shall be so designed that their parts do not fall out when the cover is
removed, even if the switches are not fitted with their cables.

12.112.5 Cord anchorages shall further be so designed that:
e for any attachment method, the cable is not fixed by penetration of its insulation in such a
way that the insulation of the cable is cut or otherwise significantly damaged.

NoTE A slight deformation of the insulation, in such a way that the insulation of the cable is
not cut or otherwise significantly damaged, is allowed;

e the cable cannot touch clamping screws of the cord anchorage if these screws are
accessible or electrically connected to accessible metal parts;

e the cable is not clamped by a screw which bears directly on the cable, except where the
screw is made of insulating material;

o at least one part is securely fixed to the switch;
e replacement of the cable does not require the use of a special purpose tool;

o they are suitable for the different types of cables which may be connected.

12.112.6 Cord anchorages shall be so designed and located that replacement of the cable is
easily possible.

12.112.7 Screws, if any, which have to be operated when replacing the cable, shall not
serve to fix any other component, unless either the switch is rendered inoperable or
manifestly incomplete if they are omitted or incorrectly replaced, or the component intended to
be fixed cannot be removed without the aid of a tool when replacing the cable.

Compliance is checked by inspection and by a pull test in an apparatus similar to that shown
in Figure 101, followed by a torque test in an apparatus similar to that shown in Figure 102:

e three new switches are tested with-P\V/C-sheathed cables as declared by the manufacturer
having the smallest and largest cross-sectional area as specified in Table-192 101. Before
the test the free length of the cable shall be cut to 150 mm £ 5 mm;

e switches provided with entries specially designed for the connection of PVC insulated flat
cables (60227 IEC 52) are tested with flat cables only.
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Table-102 101 — Rated currents for resistor loads and related types of cables

%

Rated current for Number of cores Nominal cross- Types of cables
resistor load sectional area of
each conductor

2

A mm
Up to and including 2 0,5 60227 IEC 52
3 0,75 60227 IEC 52
60227 IEC 52 fl
3 0,5 60227 IEC 52
0,75 60227 IEC 52
Over 3 and up to 2 0,75 60227 IEC 52
and including 6 60227 IEC 52 fi
60227 IEC 53
60227 |IEC 53 fl
3 0,75 60227 IEC 52
60227 IEC 53
4 1,0 60227 IEC 53
Over 6 and up to 2 0,75 60227 IEC 52

and including 16
60227 IEC 52 fl

Max
mm
6-0
6.4
3:9-x-6:4
6.2
6-8
6-4
3:9-x6:4
6
52 x7.6
6-8
88
9.4
6-4
Sl
6
52 x7.6
8.0
96
6.8
8-0
8.4
9.8
94
11,0
90
15,0
9-8
125
11,0
18-0
11,0
18-85
12,0
20,0
13-0
22,0
120
24.0
13-6

60227 IEC 53
60227 |IEC 53 fl
1,0 60227 IEC 53
1,5 60227 IEC 53
3 0,75 60227 IEC 52
60227 IEC 53
1,0 60227 IEC 53
1,5 60227 IEC 53
4 1,0 60227 IEC 53
1,5 60227 IEC 53
Over 16 and up to 2
and including 25
3 1,5 60227 IEC 53
4 4 60245 IEC 66
Over 25 and up to 2
and including 32
3 2,5 60227 IEC 53
4 6 60245 IEC 66
Over 32 and up to 2
and including 40
3 4 60227 IEC 53
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Rated current for Number of cores Nominal cross- Types of cables Coropalldicmeter
resistor load sectional area of : M

each conductor )
A mm2 mn

4 10 60245 IEC 66 4450

280

Over 40 and up to 2 120

and including 63 8 5 04 0

3 4 60227 IEC 53 10 130

20,0 255

4 10 60245 IEC 66 120 140

P 2o b

Conductors of the cable are introduced into the terminals, and the terminal metal screws are
tightened just sufficiently to prevent the conductors from easily changing their position.

The cord anchorage is used in the normal way, metal clamping screws being tightened with
two-thirds of the torque specified in Table—16 10 and clamping screws of insulating material
with two-thirds of the torque specified in Table—164 103. After reassembly of the switch, its
component parts shall fit snugly and it shall not be possible to push the cable into the switch
to any appreciable extent.

The switch is first fixed in a test apparatus similar to that shown in Figure 101 so that the axis
of the cable is vertical where it enters the switch. The cable is then subjected 100 times to a
pull of:

e 60 N if the rated current is not more than 16 A;
e 100 N if the rated current is more than 16 A.

The pulls are applied without jerks, each time for 1 s.

Immediately after this test, the cable is subjected for 1 min to a torque as specified in
Table-103 102 with an apparatus similar to that shown in Figure 102.

Table-103 102 — Torque values for torque test

Flexible cable
Rated current for
resistor load 2x05 2 x 0,75 3x05 3x0,75 2. 5x1
(or larger)
Up to and including 16 A 0,1 Nm 0,15 Nm 0,15 Nm 0,25 Nm 0,25 Nm
Over 16 A 0,425 Nm

The torque is applied as near as possible to the switch.

During the tests, neither the cable nor the switch shall be damaged within the meaning of this
document. After the tests, the cable shall not have been displaced longitudinally by more than
2 mm, and there shall be no appreciable strain at the connection. Creepage distances and
clearances shall not have been reduced below the value specified in Clause 20.

For the measurement of the longitudinal displacement a mark is made on the cable while it is
subjected to the first pull. After the tests the displacement of the mark on the cable in relation
to the switch is measured while the cable is subjected to an additional pull.
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12.112.8 Switches shall be designed so that the cables incur no damage due to the bending
likely to occur in normal use.

Cord guards shall not be integral with the cable.

Exempted from this requirement are switches with terminals classified according to—7%23
7.20.2, where the method of attachment is such that the cable can be replaced without the aid
of a special purpose tool by a special cable with for example a moulded-on cord guard. For
those terminals it shall not be possible to fit a cable without a cord guard during servicing.

Compliance is checked by subjecting the switch, fitted with the cable, or range of cables,
for which it is designed, to the following tests.

The switch is mounted in the flexing apparatus similar to that shown in Figure 103. For the
purpose of the test, the following conditions apply.

a) The testis performed only once with a cable of the maximum dimension attached.
b) For switches having a rated current over 3 A, a cable of type 60227 IEC 53 shall be used.

The axis of oscillation is so chosen that the weight attached to the cable, and the cable itself,
make the minimum lateral movement during the test. Switches with flat cables are mounted so
that the major axis of the cross-section is parallel to the axis of oscillation. Each cable
passing through the inlet opening is loaded with a weight having a mass of 1 kg. A current
equal to the current passing through that particular core when the switch is operated at rated
voltage is passed through each core, the voltage between the cores being the maximum rated
voltage. The oscillating member is moved backwards and forwards through an angle of 22,5°
(on either side of the vertical), the number of flexings (that is one movement through 45°)
being 5 000, and the rate of the flexing being 60 flexings per minute.

During the test there shall be no interruption of the test current and no short circuit between
conductors.

After the test, the switch shall show no damage within the meaning of this document.

12.112.9 The space for the external conductors inside the switch shall be adequate to allow
the conductors to be easily introduced and connected, and the cover, if any, fitted without risk

of damage to the conductors or the|r msulahon—H—shaH—be—pes&Me—te—eheek—tha&—the

Compliance is checked by inspection and by connecting cables with cores of the maximum

cross-sectional area-speecified-intable—102 according to Table 101.

12.112.10 Switches with terminals for the connection of the earth conductor (earthing
continuity) and classified according to—72-8 7.20.4 or 7.20.5 shall be designed with ample
space for slack of the protective earth conductor in such a way that, if the strain relief should
fail, the connection of the protective earth conductor is subjected to strain after the
connections of the current-carrying conductors and that, in case of excessive stresses, the
protective earth conductor will break after the current-carrying conductors.

Compliance is checked by the following test:
e the cable is connected to the switch in such a way that the current-carrying conductors are
led from the strain relief to the corresponding terminals along the shortest possible path;

e after they are correctly connected, the core of the protective earth conductor is led to its
terminal and cut off at a distance 8 mm longer than necessary for its correct connection;

e the protective earth conductor is then connected to its terminal. It—-must shall then be
possible to house the loop, which is formed by the protective earth conductor B/@&ﬁliﬁents
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surplus length, freely in the wiring space without squeezing or pressing the core when the
cover of the switch is remounted and fixed correctly.

13 Mechanism

Clause 13 of IEC 61058-1:2016 is applicable.

14 Protection against ingress of solid foreign objects;-dust, ingress of water,

and-protectionagainst humid conditions

Clause 14 of IEC 61058-1:2016 is applicable, except as follows.
14.3 Protection against humid conditions

Addition of the following item e) to the list:

e) The switch shall show no crack visible to normal or corrected vision without magnification
nor shall the material have become sticky or greasy, this being judged as follows:

— with the forefinger wrapped in a dry piece of rough cloth, the sample is pressed with a
force of 5 N;

— no traces of the cloth shall remain on the sample and the material of the sample shall
not stick to the cloth;

— after the test, the samples shall show no damage which would lead to non-compliance
with this document.

The force of 5 N can be obtained in the following way:

— the switch is placed on one of the pans of a balance and the other pan is loaded with a
mass equal to the mass of the switch plus 500 g;

— equilibrium is then restored by pressing the switch with the forefinger, wrapped in a dry
piece of rough cloth.

Additional subclauses:

14.101 Membranes shall be reliably fixed and shall not be displaced by the mechanical and
the thermal stresses occurring in normal use.

Compliance is checked by the following test:

e membranes are tested when assembled in the switch;

o first the switch is fitted with membranes which have been subjected to the treatment
specified in Clause 14-104;

e the switches-are is then placed for 2 h in a heating cabinet as described in Clause 14101,
the temperature being maintained at 40 °C = 2 °C;

e immediately after this period, a force of 30 N is applied for 5 s to various parts of the
membranes by means of the tip of a straight unjointed test finger of the same dimensions
as the standard test finger according to IEC 60529.

During these tests, the membranes shall not deform to such an extent that live parts become
accessible.

For membranes likely to be subjected to an axial pull in normal use, an axial pull of 30 N is
applied for 5 s.

During this test, the membranes shall not come out.
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The test is then repeated with membranes which have not been subjected to any treatment.

14.102 Membranes shall be so designed and made of such material that the introduction of
the cables into the switches is permitted when the ambient temperature is low.

Compliance is checked by the following test:

e the switches are fitted with membranes which have not been subjected to any ageing
treatment, those without openings being suitably pierced;

e the switches are then kept, for 2 h, in a refrigerator at a temperature of =15 °C + 2 °C;

e after this period, the switches are removed from the refrigerator and immediately
afterwards, while the switches are still cold, it shall be possible to introduce, without undue
force, cables of the heaviest type through the membranes.

After the tests in 14.101 and 14.102, the membranes shall show no harmful deformation,
cracks or similar damage which would lead to non-compliance with this document.

15 Insulation resistance and dielectric strength

Clause 15 of IEC 61058-1:2016 is applicable.

16 Heating

Clause 16 of IEC 61058-1:2016 is applicable.

17 Endurance

Clause 17 of IEC 61058-1:2016 is applicable.

18 Mechanical strength
Replacement:

The mechanical strength of independently mounted switches is tested in accordance with
Clause 20 of IEC 60669-1:2017.

19 Screws, current-carrying parts and connections
Clause 19 of IEC 61058-1:2016 is applicable, except as follows.
Additional subclauses:

19.101 Screws of insulating material

Table 103 shows the torque values for insulating material screws.
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