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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SWITCHES FOR APPLIANCES -
Part 1-1: Requirements for mechanical switches

FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardizationco
ational electrotechnical committees (IEC National Committees). The object of IEC ishto

nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
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bsted IEC National Committees.
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cations is accurate, IEC cannot be held responsible for\the way in which they are used or
terpretation by any end user.

der to promote international uniformity, IEC National'Committees undertake to apply IEC Pub

een any IEC Publication and the corresponding.national or regional publication shall be clearly ind
hiter.
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hational co-operation on all questions concerning standardization in the electrical and electronic fields. To
end and in addition to other activities, IEC publishes International Standards, Technical| Specif|cations,
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cation(s)”). Their preparation is entrusted to technical committees; any IEC National’Committee interested
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rnmental organizations liaising with the IEC also participate in this preparation~EC collaborateg closely
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cations.
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ht rights. IEC shall not be held responsible for identifying any or all such patent rights.
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ces’, of IEC technical committee 23: Electrical accessories.

erts and
mage or
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The text of this standard is based on the following documents:

FDIS Report on voting
23J/399/FDIS 23J/403/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 publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 61058 series, published under the general title Switches for
appliances, can be found on the |IEC website.
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This part of IEC 61058 is to be used in conjunction with IEC 61058-1(2016).

This Part 1-1 supplements or modifies the corresponding clauses in IEC 61058-1, so as to
convert that publication into the IEC standard: Requirements for mechanical switches.

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

In this standard:

1) therfeHewingprinttypes—=a

o o
— |requirements proper: in roman type;
— |test specifications: in italic type;
— |notes/explanatory matters: in small roman type.
2) subhclauses, notes, figures and tables which are additional to those in Part 1 are numbered
stafting from 101. Annexes which are additional to those in Part 1 are-lettered AA, BB, etc.

The cqmmittee has decided that the contents of this publication-will remain unchangegd until
the stability date indicated on the IEC web site under "httpi#/webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be
e reconfirmed,

o withdrawn,

e replaced by a revised edition, or

e amgnded.
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SWITCHES FOR APPLIANCES -

Part 1-1: Requirements for mechanical switches

1 Scope

This clause of part 1 is applicable.

Add thg following at the end of Clause 1.

This part of IEC 61058 applies to mechanical switching devices and shall ‘be uged in
conjungtion with the requirements of IEC 61058-1.

NOTE [Additional requirements for particular switches may be found in the relevant part2)of IEC 61058.
2 Noarmative references

This clause of part 1 is applicable.

3 Tdrms and definitions

This clause of part 1 is applicable.

4 Ggéneral requirements

This clause of part 1 is applicable.

5 Gg¢neral information on_tests
This clpuse of part 1 is @pplicable with the following addition.
Add thg following.atithe end of 5.3.

Table |01 provides information on:

- Thef minimum number of specimens needed for each test.

— The minimum number of total specimens, when applicable tests are added, needed for
each evaluation.

— Additional specimens that may be required as a result of additional electrical rating,
unique construction or damage/breakage during testing.


https://iecnorm.com/api/?name=d2b5009b6e7325e95e8c301db7a55ea6

-6- IEC 61058-1-1:2016 © IEC 2016

Table 101 — Test specimens

Clause Description Minimum number of Notes
specimens for each test 2

b)

5 General information on tests - i ii

6 Rating

7 Classification

8 Marking and documentation

9 Protection against electric shock ; o)

10 Provision for earthing

11 Terminals

12 Construction

13 Mechanism

14.1 Protection against ingress of solid foreign objects 1 9

14.2 Protection against ingress of water 1 9

14.3 t9 15 Protection against humid conditions 3 L), m)

Insulation resistance and dielectric strength

16 Heating - 3 3 ). m)

17 Endurance - 3 3 ), m)

18 Mechanical strength 1 ©)

19 Screws, current-carrying parts and connections 1 ©)

20 Clearance, creepage distances 1 0). )

21 Fire hazard 2 . e)

22 Resistance to rusting 1 ©)

23 Abnormal operation and fault conditions for 1 )

switches

24 Components for switches 3 i

25 EMC requirements - k)

a) Additional specimens may be required depending on the construction and declaration of the switch.

b) Eagh electrical rating submitted to the testing of Clauses 16 and 17 requires an additional 3 specimen$ (such
as fating i =3 specimens, rating ii =@dditional 3 specimens).

¢ The¢ specimen may be used fof more than 1 test, if cumulative stress as a result of sequential tegting is
avdided. When a specimen is damaged a new specimen shall be used for the next test.

4 In peneral 1 specimen forlingress of solid foreign objects (dust), and 1 specimen for ingress of|water.
Sp¢cific IP ratings (such)as IP 5x, IP6x and protection against water) require a special enclosurg to be
proyvided with the switchy specimen in order to complete the testing.

e) The¢ same test specifens are used to complete the testing of 14.3 and 15. The tests are complgeted in
immediate seqdence.

) Hefting aceording to Clause 16 and endurance according to Clause 17 is recommended to be tested|on the
same specimens. If declared, different specimens may be used when noted on the test record.

9 Three/additional new specimens may be required according to Clause 20, for the test according to anfiex G.

h Fo ingcoating i i i i rmined
by the testing of IEC 60664-3.

) For testing glow wire and ball pressure special test specimens according to 60695-2-11 and 60695-10-2,
respectively may be required.

) The number of specimens for specific test and examination of Clause 24 is according to the individual
subclasses.

k) Mechanical switches in general do not require EMC testing, however in the event the mechanical switch has
electronic circuitry requiring EMC, additional specimens may be required according to the EMC test program
and switch construction.

) Abnormal operation and fault conditions are generally destructive, typically the switch cannot be repaired
and reused for the next fault. Specially prepared specimens (such as with wires soldered to the internal
circuit) may be necessary in order to complete the testing. The total number of specimens depends on the
switch construction, for details see Clause 23.

m)

This test is part of a sequence, and a new set of 3 specimens shall not be used except as permitted by 5.1.
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6 Rating

This clause of part 1 is applicable.

7 Classification

This clause of part 1 is applicable.

8 Marking and documentation

This cl

9 Pr

This cl

10 Pr

This cl

11 Te

This cl

12 Cg

This cl

buse of part 1 is applicable.

otection against electric shock

buse of part 1 is applicable.

ovision for earthing

huse of part 1 is applicable.

rminals and terminations

buse of part 1 is applicable.

bnstruction

huse of part 1 is applicable.

13 Méchanism

This cl

14 Pr
hu

This cl

buse of part 1 is@pplicable.

otection{@gainst ingress of solid foreign objects, ingress of water ang
mid conditions

buse of part 1 is applicable.

15 Insulation resistance and dielectric strength

This clause of part 1 is applicable.

16 Heating

This clause of part 1 is applicable.

17 Endurance

Replace the existing text by the following:
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17.1 General requirements

17.1.1  Switches shall withstand without excessive wear or other harmful effect the
electrical, thermal and mechanical stresses that occur in normal use.

17.1.2 The sequence of tests to be completed on the same 3 specimens is as follows:

followdd by the requirements of 17.6.

NOTE [The different types of tests are specified in 17.5.

TC3: a test at high speed specified in 17.5.3; this test only applies to switches with more
than one pole, and where the type of connection is of polarity reversal;

TC2: a test at slow speed specified in 17.5.2,
TC1: an increased-voltage test at accelerated speed as specified in 17.5.1; this test does

notrapply toswitches ciassified-according to 7-275;

TCP: a locked-rotor test as specified in 17.5.5 at accelerated speed; this test only applies
to $witches classified according to 7.2.9;

TCH: a test at accelerated speed as specified in 17.5.4;

17.1.3| When required by Clause 13, the following test, TC10,{is,conducted on a different set

of 3 specimens:

TC[0: a test at very slow speed as specified in 17.6:6; this test only applies to switches
acdording to the requirements of 13.1.

The manufacturer may choose to complete TC10 in_the sequence of 17.1.2 in place of TC2.

Compliance is checked by 17.6.1 (TE1) and 17:6.3 (TE3).

17.2 Electrical endurance tests

The switch shall be loaded as specified in Table 102 and/or Table 103 and conne¢ted in

accordance with the circuit as given in 61058-1:2016, Table 2.

a)

b)

c)

WHhere, in IEC 61058-1:2016, Table 2, an auxiliary switch (A) is symbolized in the test
cirguit, the tests forSthe two ON-positions of the specimen (S) are performed ¢n two
separate sets of test.samples. The connection to the test load to be performed for the two
tesits is symbolized-in IEC 61058-1:2016, Table 2 by an auxiliary switch A.

Multiway swifches are loaded according to 61058-1:2016, Table 1. The load for the other
switch positions is that resulting from the loads necessary to achieve the corlditions
specifiedabove.

For circuits according to 7.2.7 for specific lamp load, the connection and test load|are as
Sp” vaY 1€ refrtractate HSHIE 1€ RO CEH Hre—HHSh—et e é room
temperature. For a specific lamp load, it is recommended that the specimen be operated
with loads that are used in the field rather than with synthetic loads. Forced cooling of the
specific lamp load may be applied in order to ensure cold resistance for each operating
cycle and shorten the test time.

No electrical load is applied during the endurance tests for switches classified to 7.2.6
with a rating of 20 mA or less.
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Table 102 — Test loads for electrical endurance tests for a.c. circuits

Type of circuit as classified in 7.2 OPERATION Test voltage Test Power
of contacts current factor®
r.m.s.
Substantially resistive (classified in 7.2.1) Making and Rated voltage I-R >0,9
breaking
General Purpose (classified in 7.2.10) Making and Rated voltage I-GP >0,75
breaking
(+0,05)
Resistive and/or motor (classified in 7.2.2) Making®) Rated voltage 6 x -M | 0,60
or (+0,05)
I-R?) >0,9
Breaking Rated voltage I-R 0,9
or
-M?) >0,9
Circuit|for specific load of motor with a locked rotor | Making Rated voltage 6% I-M | 0,60
and with a power factor not less than 0,6 (+0,09)
(classified in 7.2.9)
Breaking Rated voltage 6 x I-M | 0,60
(+0,0%)
Circuitf|for an inductive load (classified in 7.2.8) Making?) Rated<voltage 6 x [-/ 0,60
(+0,098)
Breaking Rated voltage -1 0,60
(+0,098)
Resistive and capacitive (classified in 7.2.3) Making and Tested in a circuit as shown in Figure 8
breaking
Tungsfen filament lamp load (classified in 7.2.4) Making and Tested in a circuit as shown in Figufe 89
bfeaking
Rated voltage > 110 V a.c., X = 16
Rated voltage < 110 V a.c., X =10
Circuit|for specific lamp load (classified in 7.2.7) Making and Rated voltage As determined by load
breaking
Specified declared (classified in 7.2.5) Making and Rated voltage As determined bl load
breaking

I-r inductive-load current
I-M: |motor-load current

I-R: resistive-load current

a) Whjchever is arithmetically greater or the most unfavourable value in case of equal values.

b) Th¢ specified making conditions are maintained for a period between 50 ms and 100 ms, and afe then
reduced byan auxiliary switch to the specified breaking conditions.

Fof mlechanical switches the test current may be reduced to /-R by introducing a resistor in the circuif. Short
interruptions of the test current during the reduction to /-R not exceeding a period of 50 ms to 100 ns are

permitted.

A typical method of achieving this is shown in Figure 16.

¢ Resistors and inductors are not connected in parallel except that if any air-core inductor is used, a resistor
taking approximately 1 % of the current through the inductor is connected in parallel with it. Iron-core
inductors may be used provided that the current has a substantial sine-wave form. For three-phase tests,

three-core inductors are used.

apply:

— the ratio X = 16 or X = 10 shall be achieved;

— the cold resistance of the lamps shall be ensured for each operating cycle;

In the case where the tests are performed with tungsten filament lamp bulbs, the following test conditions

— the resistance of connections within the load circuit (for example lamp sockets) shall be constant;

— the proper function of the lamps performing the load set shall be ensured for each operating cycle.
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Table 103 — Test loads for electrical endurance tests for d.c. circuits

Type of circuit as classified in 7.2

Operation of

Test voltage

Test current

Time constant

contacts
Substantially resistive load Making and Rated voltage IR L/R<1,15 ms
breaking
Tungsten filament lamp load Making and Rated voltage Tested in a circuit as shown in
(classified in 7.2.4) breaking Figure 9
Rated voltage > 110 V d.c.,, X =6
Rated voltage < 110 V d.c.,, X= 10
a)
Resistive and capacitive load Making and Tested in a circuit as shown in Figure 9b
(classified in 7.2.3) breaking
Circuit|for specific lamp load Making and Rated voltage As determined by load
(classified in 7.2.7) breaking
Declargd specific load (classified in Making and Rated voltage As determined by‘oad
7.2.5) breaking

I-R: registive load current

a) In ¢ase where the tests are performed with tungsten filament lamp bulbs, the followirng test conditions ppply:
— | the ratio X =16 or X = 10 shall be achieved;
— | the cold resistance of the lamps shall be ensured for each operating cycle;
— | the resistance of connections within the load circuit (for example lamp’sockets) shall be constant

— | the proper function of the lamps performing the load set shall bé ensured for each operating cycl¢.

17.3 [Thermal conditions

17.3.1

exposegd to temperatures as follows:

— Fon the first half of the test period atmyaximum air temperature (T +5/0) °C.

For switches according to 7.3.2, during the tests in 17.5.4 (TC4) all parts are

— Foi the second half of the test period at 25 °C + 10 °C or at the minimum air température
(T 0/-5) °Cif T is less than 0 °C.

17.3.2

For switches according to 7.3.3, during the tests in 17.5.4 (TC4), those parts that are

declared for use at 0 °C te 55 °C shall be exposed to a temperature within this range [for the

complegte test period.

— Fo1 the first half,of-the test period, the air temperature of the remainder of the switch shall,

be maintainedyat'the maximum air temperature (T +5/0) °C.

— Forn the second half of the test period the tests are carried out at 25 °C + 10 °C o1 at the

m

17.3.3

nimum air temperature (T 0/-5) °C if T is less than 0 °C.

For switches according to 7.3.1, during the tests in 17.5.4 (TC4), the switch shall be

exposed to an air temperature of 25 °C + 10 °C.

17.4 Actuating conditions

17.4.1

an appropriate apparatus which is arranged to simulate normal actuation.

The operating speed for the operating cycles shall be as follows:

For the tests of mechanical switches:

a) for very slow speed:

— approximately 1°/s for rotary actuation;

— approximately 0,5 mm/s for linear actuation.

The switches are operated by means of their actuating member either manually or by
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slow speed:

approximately 9°/s for rotary actuations at an angle of operation <45°;
approximately 18°/s for rotary actuations at an angle of operation >45°;
approximately 20 mm/s to 25 mm/s for linear actuations.

c) for high speed, the actuation member shall be actuated by hand as fast as possible or
using the accelerated speed.

d) for

accelerated speed:
approximately 45°/s for rotary actuations at an angle of operation <45°;

approximately 90°/s for rotary actuations at an angle of operation >45°;

17.4.2

opposite position.

17.4.3
withou

17.4.4

a) cafe shall be taken to ensure that the test apparatus~allows the actuating meni

0p4

b) for
dir

in @ clockwise direction, and one-quarter in an<ahti-clockwise direction;

c) for
pen
me

dirgction;

d) add

e) the
deq
act|

17.4.5

approximately 80 mm/s for linear actuations.

For biased switches, the actuating member shall be moved to the limit of|trave

During the testing, care is taken that the test apparatus drives the-actuating m
F impeding the designed movements of the switch.

During the accelerated speed test

brate freely, so that there is no interference with th€,normal action of the mechan

switches designed for a rotary actuation where ‘the movement is not limited in
pction, three-quarters of the total number of operating cycles in each test shall bg

switches which are designed for rotary.@ctuation in one direction only, the test s
formed in the designed direction, provided that it is not possible to rotate the ac|
mber in the reverse direction using;the torques necessary for actuation in the de

itional lubrication shall not be\applied during these tests;

forces applied to the \ehd stops of the actuating members shall not exce
lared values (if any) for rotary and linear actuation. The declared full travel
Lating member (if any).shall be applied during these tests.

Table 104 — Switch operating conditions

So far as the-design allows, switches are operated with the following conditions:

of the

ember,

ber to
sm;

either
b made

hall be
fuating
signed

ed the
of the

Load:type ON (s) OFF (s) Comments

Up to 1

0A 1 3 Approximately 15 operating cycles per n

hinute.

>10 up

o 25 A 4 ) Approximately 7,5 operating cycles per
minute.

>25 up to 63 A 4 12 Approximately 3,75 operating cycles per

minute.

Capaci
load

tive and simulated lamp 2 15 To allow for the discharge of the capacitive

load. See IEC 61058-1:2016, Figures 8

and 9

Tungst

en lamp loads Minimum 1 Minimum 55 | 55 s to allow for cooling of the tungsten
for inrush current; in case of more than

load set shall be 55 s and the cycle rate
the switch may be increased.

load sets the minimum cooling time for each

lamps
one

for

Required very slow speed TC10 Minimum 2 Minimum 6 | To allow arcing at the make and break.

Locked rotor tests (TC9) 1 30 To allow for the inrush.
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For switches with more than one load (throw), each operating in the test circuit such as
Table 2 test codes 2.3, 2.5, 2.7 or 2.9, the ON periods will be approximately 50 %.

Multi-way switches may comply with the table above, or be actuated with the speed indicated

in 17.4

.1 and a minimum ON period of 25 %.

This requirement in Table 104 is not valid for very slow speed (TC10), the on time shall be
sufficient to allow arcing.

17.5 Type of test condition (TC)

17.5.1

— El¢
1,1

- Ca
vol

— Thq

ctrical conditions: The load specified according to Table 102, the voltage increg
5 the rated voltage (the load is not readjusted).

bacitive load and simulated lamp load tests for a.c. circuits, the test veoltage is th
age and the test currents are increased to 1,15 rated currents.

brmal conditions: 25 °C + 10 °C

Acluating speed: accelerated speed in 17.4.

— Op
17.5.2

— Elg
— Thq

brating cycles: 100.
Test at slow speed (TC2):

ctrical conditions: Specified in 17.2.

brmal conditions: 25 °C + 10 °C.

— Acluating speed: Slow speed in 17.4.

- Op
17.5.3

— Ele
— Thq

prating cycles: 100.
Test at high speed (TC3):

ctrical conditions: Specified in\#7.2.

brmal conditions: 25 °C £:.10 °C.

— Acluating speed: High speed in 17.4.

— Op

This teg
occurs
interlo

17.5.4

brating cycles: 100:

(when it isvpossible to move from one polarity to the opposite without a mec
bk or similar-mechanical impediment).

Test at accelerated speed (TC4):

sed to

b rated

st applies onlysto switches which have more than one pole and when polarity reversal

hanical

- El

ctricalcorditionrs—specified i 17-2:

Thermal conditions: specified in 17.3.
Actuating speed: accelerated speed in 17.4.

of 17.5.1, 17.5.2 and 17.5.3.

17.5.5

Ele

Locked-rotor test (TC9):

ctrical conditions: specified in 17.2.

Thermal conditions: 25 °C + 10 °C.
Actuating speed: Accelerated speed in 17.4.
Operating cycles: 50.

Operating cycles: Total number declared (7.4) less the number already made during tests
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For switches according to 7.2.2, the test load condition for making operation for resistive
and/or motor load with a rated current of 6 x I-M and with a power factor of 0,6 is used for the
making and breaking operation.

17.5.6

— Ele

Test at very slow speed (TC10):

ctrical conditions: specified in 17.2.

— Thermal conditions: 25 °C + 10 °C.

— Act

uating speed: very slow speed in 17.4.

— Operating cycles:100.

TC10
part of

17.6
17.6.1

After a
checke
- all
— no

-  seg
17.6.2

After g
IEC 61
- 16.
- 16.
- 16.

- 16.
the
fixe
the

Compl

17.6.3

vhen required by Clause 13, is completed on a separate set of 3 specimens ang
the Table 101 sequence. Compliance is checked by 17.6.1 (TE1) and 17.6.2/(TE

Fvaluation of compliance

Functional compliance (TE1)

d by the following:
