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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL SWITCHES
FOR USE IN ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 1: Generic specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the elect{i electronic fields. To
this end and in addition to other activities, IEC publishes International Standarg Wi ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any ¢ qittee interested
in the subject dealt with may participate in this preparatory work. i g 3
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in &dccorda al
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

7) No liability shall attac s dires mployees, servants or agents including individual experts and
members of its techpd 9 \ ational Committees for any personal injury, property damage or

9) AttentionN M o gsibility that some of the elements of this IEC Publication may be the subject of
~JEC'shaN note held responsible for identifying any or all such patent rights.

International Standard IEC 61020-1 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 1991. This second
edition constitutes a technical revision.

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

a) The requirements of the IEC 60512 series of standards have been integrated in this
second edition of IEC 61020-1. In particular the test methods, terminology, symbols and
other necessary information concerning switches as specified in IEC 60512 have been
implemented in this standard.

b) Additionally, the following items have been updated with respect to the first edition:

— test methods were reviewed for detailed description;
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— the explanation for the test method of the operating force was rewritten in more detail;
— the test voltage for measurement for contact bounce was reviewed;

— the electrical endurance “ON” duration in the duty cycle was harmonized with
IEC 61058;

— the requirements for fire hazards have been deleted;

— testing methods of surface mounting switches based on the Japanese industrial
standard were added.

The text of this standard is based on the following documents:

FDIS Report on voting
23J/325/FDIS 23J/328/RVD

Full information on the voting for the approval of this standard can report on
voting indicated in the above table.

This publication has been drafted in accordance with the |

* reconfirmed,
* withdrawn,
* replaced by a revised edition, or

@Q&@
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INTRODUCTION

This generic specification covers the general requirements and test methods for
electromechanical switches with optional quality assurance procedures. It provides the
general requirements and test methods for use in any detail specifications for pushbutton
switches, rotary switches, sensitive switches, toggle switches, and other electromechanical
switches. It also provides guidelines for appropriate quality assurance procedures in Annex A
(informative).

Where it is intended that an electromechanical switch comply with requirements related to
safety, the specific safety requirements are specified in IEC 61058-1.

@C@
S
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ELECTROMECHANICAL SWITCHES
FOR USE IN ELECTRICAL AND ELECTRONIC EQUIPMENT -

Part 1: Generic specification

1 Scope and object

1.1 Scope

motion of conducting parts (contacts);
b) have a maximum rated voltage of 480 V;

c) have a maximum rated current of 63 A.

specification.

1.2 Object

The object of this ge
electromechanical~swit
necessary infor w@» .
2 General

2.1 Normative

For dated referenice Y the edition cited applies. For undated references, the latest edition
of the referenced ent (including any amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050-581:2008, International Electrotechnical Vocabulary — Part 581: Electromechanical
components for electronic equipment

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

IEC 60068-2-6:2007, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat
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IEC 60068-2-10:2005, Environmental testing — Part 2-10: Tests — Test J and guidance: Mould
growth

IEC 60068-2-13:1983, Environmental testing — Part 2-13: Tests — Test M: Low air pressure

IEC 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 60068-2-17:1994, Environmental testing — Part 2-17: Tests — Test Q: Sealing

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods for
solderability and resistance to soldering heat of devices with leads

IEC 60068-2-21:2006, Environmental testing — Part 2-21: Tests —
terminations and integral mounting devices

(12+12-hour cycle)

IEC 60068-2-42:2003, Environmental testing — Part
test for contacts and connections

IEC 60068-2-43:2003, Environmental festi
test for contacts and connections

IEC 60068-2-45:1980, Environmental (test
Immersion in cleaning solvents
Amendment 1 (1993)

/ws
IEC 60068-2-49:1983, WITQR esting = Part 2-49: Tests — Guidance to Test Kc:

Sulphur dioxide @‘o

IEC 60068-2-68:1994 )Environmental testing — Part 2-68: Tests — Test L: Dust and sand

IEC 60068-2-78:2001, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat,
steady state

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)
Amendment 1 (2001)

IEC 60617, Graphical symbols for diagrams

IEC 61058-1:2000, Switches for appliances — Part 1: General requirements
Amendment 1 (2001)
Amendment 2 (2007)

ISO 1000:1992, S! units and recommendation for the use of their multiples and of certain
other units
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2.2 Units and symbols

Units, graphic symbols, and letter symbols shall be, whenever possible, in accordance with
ISO 1000, IEC 60027 and IEC 60617.

Graphic symbols and letter symbols peculiar to a particular switch subfamily shall be defined
in the applicable detail specification. Graphic symbols and letter symbols peculiar to a group
of structurally similar switches shall be defined in the detail specification. When additional
units or symbols are required, they shall be derived in accordance with the principles of the
documents listed above whenever possible.

2.3 Terms and definitions

For the purposes of this document the terminology of IEC 60050-581 a
terms and definitions apply.

ell as\the following

specification. Terminology peculiar to a group of structurally s , S be defined
in the detail specification.

Vhere the definition

The following terminology is common to all electrome .
mber for the related

is compatible with an established IEC 60050 def
definition is given in brackets.

2.31
category temperature range

range of ambient temperature for whic en designed to operate continuously

2.3.2
clearance
shortest distance in ai

2.3.3 Q

contact bounce
intermittent and raf

of two closed ntact to the moment when all contact bounce ceases

2.3.5

contact disturbance

intermittent and random closing of open contacts and/or opening of closed contacts caused by
external influences such as shock and vibration

2.3.6
contact separation (gap)
distance between mating contacts when the contacts are open

2.3.7
contact set
group of contacts which all function in relation to the same pole of a switch

2.3.8
creepage distance
shortest distance along the surface of the insulation material between two conductifd@@aments
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[IEV 151-15-50 modified]

2.3.9
double break switch
switch that opens a conductor at two points in series with each other

2.3.10

double throw

term applied to a contact arrangement to denote that each contact form included is a make-
break

2.3.11
duty cycle
ratio of conducting (ON) time to the total time for one cycle; for examplg

2.3.12

electromechanical switch
switch which opens, closes, or changes the connectio
mechanical motion of conducting parts (contacts)

2.3.13
lower category temperature

2.3.14
pole of a switch

of the switch

NOTE 1 Those parts that provide\a
definition of a pole.

NOTE 2 A switch
"multi-pole" (two-p
together.

[IEV 441-16-02

2.3.16

opposite polarity

two parts of a switch such that when connected together may result in operation of the line
fuses to the power supply

2.3.17

single throw

term applied to a contact arrangement to denote that each contact form included is a single
contact pair

2.3.18

snhap-action

type of switching action in which the speed of the moving contact is relatively independent of
the speed of the actuating mechanism
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2.3.19

surface mounting switch

small-sized switch which is suitable for surface mounting on the printed wiring board,
consisting of terminals and framing parts

2.3.20
upper category temperature
maximum ambient temperature for which a switch has been designed to operate continuously

2.4 Preferred values

The detail specification may prescribe any preferred values for rated and limiting values,
characteristics, tolerances, requirements and dimensions applicable to the ole subfamily.

241 Clearance and creepage distances

The detail specification shall specify either the minimum cleara e S ances or
the minimum dielectric test voltage under specified air pressu%e fo i lation. For

2.5 Marking

Where space permits after national or § i uiretnents (for example, safety
requirements) have been satisfied, ed i ke ith the following information:
a) manufacturer's name or trademark;

O

identification number;

o O

)
)
)
)

terminal identification &
Other markings ; ¢

required markin permit full marking on the switch, the markings
shall be applied in ¢ shown above. Any required marking that cannot be

applied to the swite beNnarked\of the smallest packing unit of the switch.

4 Test and measurement procedures

4.1 General

Any detail specification shall contain tables showing the tests to be conducted, the
measurements to be made before and after each test or group of tests, and the sequence in
which they shall be carried out. The measuring conditions shall be the same for initial and
final measurements. When tests are performed in a sequence, the final measurements of one
test may be taken as the initial measurements for the succeeding test.

If national specifications within any quality assessment system include test methods other
than those specified in the above documents, the test methods shall be fully described.

Not all the test methods prescribed herein are applicable to all types of switches. The detail
specification shall prescribe the test methods which are applicable for that type of switch.
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When necessary, additional test methods and/or details of the test methods shall be
prescribed by the detail specification.

411 Tolerances

Unless otherwise specified, the actual value of the parameters, for example test voltage, test
current, test force or test torque shall be within 5 % of the specified values of the switch.

4.1.2 Preconditioning

Unless specified by the test method, the switches shall not be subjected to any special
preparations, such as cleaning, prior to or during the tests.

4.1.3 Mounting

When mounting is prescribed by the test method, the switch shal
normal mounting means and connected as specified in the detaj
mounting and the materials used for mounting shall not ad
mechanical performance of the switch.

4.2 Standard atmospheric conditions

The standard atmospheric conditions shall be in PNClauseé 5 of IEC 60068-1.

4.3 General examination
4.3.1 Visual examination

4.3.11 Method

aterials) or other indicators (for observing internal material
ed unless explicitly required by the detail specification.

a) markings according to 2.5;

b) general appearance;
c) workmanship.

4.3.1.3 Requirement

The markings shall be correct and legible. The switch shall be manufactured in a careful and
workmanlike manner.

4.3.1.4 Details to be specified
When this test is required by the detail specification, the following details shall be specified:

a) details to be examined;
b) features to be checked;
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c) acceptability;

d) power of magnifier, if specified;

e) any deviation from the standard test method.
4.3.2 Dimensions

4.3.2.1 Method

The examination of dimensions shall be carried out with appropriate measuring equipment, for
example:

a) with a vernier gauge, a micrometer and a dial gauge;

b) with a measuring projector with a suitable linear magnification;

c) with a measuring microscope.

The following details shall apply.

a) The specified outline dimensions, detailed dimensions
distances shall be measured.

b) The accuracy and resolution of the measuring equi

4.3.2.2 Requirement

b) gauging details, if a
c) type and po@
d) acceptability;
e) any deviation

The dimension
checked using the ga

ibed by the detail specifications as being suitable for gauging shall be
ges or gauge dimensions specified by the detail specification.

4.3.3.2 Requirement

The switch shall comply with the prescribed gauging.

4.3.3.3 Details to be specified
When this test is required by the detail specification, the following details shall be specified:

a) features to be checked;

b) gauging details, if applicable;

c) type and power of measuring equipment;

d) acceptability;

e) any deviation from the standard test method.
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4.3.4 Mass
4.3.4.1 Method

The checking of mass should be carried out with appropriate measuring equipment, for
example, with a balance.

The following details shall apply.

a) The accuracy and resolution of the measuring equipment shall be commensurate with the
mass being measured.

b) The measurement shall include all removable parts (mounting hardware, etc.) prescribed
by the detail specification.

4.3.4.2 Requirement

The mass shall be within the limits specified by the detail specificatig

4.3.4.3 Details to be specified
When this test is required by the detail specification, the iIssshall be specified:

a) features to be checked;

b) gauging details, if applicable;
c) type and power of measuring equip
d) acceptability;

e) any deviation from the standard te
4.3.5 Functional opera

4.3.5.1 Object

The objective oex
operations.

For coded sWi ing circuit shall be connected to a monitoring circuit which
has a X ' 0 mA, and provides an indication of current flow. With the
exception.of cag i , the test facility may use the contact resistance test to check the

switching cirsuyit.

The correct functioning of all mechanical detents, latching, locking, interlocking, and self-
return mechanisms shall be checked.

The correct functioning of all electrical non-switching operations, such as lamp circuits or
solenoids, shall be checked at their rated voltage and/or rated current.

4.3.5.3 Requirement

The functional operation of the switch, including the sequence of contact operations, shall
comply with the requirements specified by the detail specification.
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4.3.6 Operating characteristics
4.3.6.1 Operating force
4.3.6.1.1 Object

The objective of this test is to measure the force to move the actuating part of a switch from
any one position to the next.

4.3.6.1.2 Preparation of specimens

The specimens shall be prepared as specified by the detail specification.

the detail specification. The metal plate shall be strong enough
applied. The length and width of the metal plate shall be suc
specimen is exceeded.

4.3.6.1.3 Method of measurement

be applied until the

actuating part has travelled from a first stable( eqiljbrium h to its next stable
equilibrium position or a stop, and the switch hag e ghectrisally or the specified contact
resistance is achieved.” The maximurp'fo > 2 actuating part to the next
stable position or stop shall be measuxed a Aln the case of a switch in which the
actuator does not take up a second stab ik itten-{momentary position), the force

required to move the actuator to the opérating position shall be measured and recorded.

the detail speci on: véasuring other operating characteristics such as

The method for !!!Eas nicaly operating characteristics shall be specified by
temperature, air pré pecified by the detail specification.

a) preparation of specimen;

b) number of measurements;

c) point and direction of force application;

d) rate of increase of force or operating speed;

e) permissible minimum and maximum values of force;

f) kind of measuring system;
g) shape of the actuating tip of the system;
h) temperature other than normal ambient, if appropriate;

i) any deviation from the standard test method.
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4.3.6.2 Operating torque
4.3.6.2.1 Object

The objective of this test is to measure the maximum force to move the actuating part of a
switch from one stable position to the next position where the switch has operated electrically.

4.3.6.2.2 Preparation of specimens

The specimen shall be prepared as specified by the detail specification.

The specimen shall be rigidly mounted on a metal plate using the fixing deV|ces specified in
the detail specification. The metal plate shall be strong enough to and the forces
applied. The length and width of the metal plate shall be such th ontour of the
specimen is exceeded.

t

4.3.6.2.3 Method of measurement

otherwise specified, the torque shall be applied until the i \. t has, travelled from a
first stable equmbrlum position to |ts next stable equilipri

necessary to move the actuating part to the next positia Op shall be measured
and recorded. In the case of a switch i i a8 aores not take up a second stable
equilibrium position (momentary position : ire ofate or pivot the actuator to

the detail specificatio : easuring other operating characteristics such as

temperature, aw@s

4.3.6.2.4  Requj

When this quired By the detail specification, the following details shall be given:

T o

number of measurements;

Q O

)
)
) direction of operation;
) rate of increase of torque or rotary speed;
)

)

minimum and maximum values of torque permissible;

—h

) kind of measuring system;
shape of the actuating tip of the system;

«Q
-

h) temperature other than normal ambient, if appropriate;

i) any deviation from the standard test method.
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4.3.7 Contact bounce

4.3.71 Object

The objective of the measurement is to determine the duration of the intermittent and random
opening of closed contacts and closing of open contacts which may occur after contact

transfer and is caused by the switch mechanism. Electronic logic circuits may produce
spurious data due to the kinetic behaviour of the switching contacts.

4.3.7.2 Method

The switch shall be mounted in accordance with 4.1.3.

The test circuit shown in Figure 1, or an equivalent, shall be used for detecting contact

e cirsdit shall have

a band width of 1 MHz or greater, a minimum time ba %, and shall be
capable of showing the quiescent contact state prio 3 unless otherwise
specified.

The switch shall be actuated at a egvpstani\yel e rate specified in the detail
specification. When the contact boun tion force and/or actuation
characteristic, the limits of the force and the\a gristic shall be specified in the

The duration of the contaCtboun aXimum measurement occurring in five
consecutive measuremen ure ahdygf/contact opening. For the purpose of this
test, the contacts shall ke op drop across the contacts is at least 90 % of
the open circuit voltage. a all be closed when the voltage drop across the
contacts is no ' i 3 circuit voltage. When the contacts are closed,
the voltage vari ithi imit are due to variations in the dynamic contact
resistance. Contact You i j uration measured from the moment of first closure (or

opening) to the ; » the contacts remain closed (or opened). The values for the
resistor and the i i e detection and display means shall be specified in the
detail specifigati S

Resistor

p ) o———— Detection and
ower source . display means

IEC 1264/09

Figure 1 — Contact bounce test circuit
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Effect of dynamic
contact resistance

Contact bounce Contact bounce

90 % S 90 %

Open circuit voltage

10 %

Switch closure

IEC 1265/09
Figure 2 — Typi

4.3.7.3 Requirement

The duration of the contact bounce the limits specified by the detail
specification.

4.3.7.4 Details to be

When this test is@li
a) preparation of Spé&cin

)
b) speed of operx
c) point and d
d) test voltage andsyrrant;
e) any deyiatioR fre

4.4.1 Contact resistance — Millivolt level
4.41.1 Object

The objective of the measurement is the determination of the total electrical resistance of the
conducting switching circuits, including the switch terminations, at a voltage which has no
electrical effect on the contact material.

4.4.1.2 Method
The measurement shall be performed as follows.

a) Measurements may be carried out with direct current or alternating current. For a.c.
measurements, the frequency shall not exceed 2 kHz. In the case of dispute, the d.c.
measurements shall govern.

b) The accuracy of the measuring apparatus shall be such that the total error_does not

exceed 1 %. ocuments
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c) The contact resistance shall be derived normally from the voltage drop measured between
the zones intended for connection of the wiring to the contacts at the points specified in
the detail specification.

d) The contact shall not be operated while the measuring voltage is applied. Care shall be
taken during the measurement to avoid exerting abnormal pressure on the contacts under
test and to avoid movement of the test cables.

e) Where the connection points specified in the detail specification are not directly
accessible, the resistance of the cable or wire used shall be subtracted from the measured
value. The corrected value shall be recorded.

f) The contacts to be measured shall be chosen in accordance with the detail specification.

g) Test current and voltage: In order to prevent the breakdown of insulating films on the

a.c. peak. The test current shall not exceed 100 mA, a.c. or d.c.

h) One measuring cycle shall be performed on each switching cirg
cycle for d.c. consists of

— application of the voltage,
— measurement with current flowing in one direction,
— measurement with current flowing in the opposi

— disconnection of the voltage source;

and one measuring cycle for a.c. consists g

application of the voltage,

making the measurement,

disconnection of the voltage so

NOTE Unless otherwise speci , the g ot be disturbed between the end of the preceding

i) When contact fesi
shall be mea

4413

tanté Ns\deps
abthe operating

The contact resis the limits specified by the detail specification.
The contact easdrement with d.c. shall be the average of the two readings
obtained
Use of the follo equation will ensure that the calculated resistance is always correct:
_ |me _er|
[75] + 77|

NOTE In the equation, the sign of the voltage measurements must be included.

where
R is the resistance,
Vint is the measured forward voltage,

Ver I8 the measured reverse voltage,

I is the forward current,

is the reverse current.

NOTE Any deviation from the standard test procedure should be clearly indicated in the test report. Documents
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4.41.4 Details to be specified

When this test is required by the detail specification, the following details shall be specified:

D

the measuring points;

O

the number of contacts to be measured;

o O

)

)

) the permissible limits of contact resistance;

) any deviation from the standard test method;
)

D

whether the specimens are subjected to 20 operating cycles with no current flowing prior
to the measurements.

4.4.2 Contact resistance — Specified current

4.4.2.1 Object

The objective of the measurement is the determination of the total &
conducting switching circuit, including the switch terminations
melting voltage of the contact material.

4.4.2.2 Method

The measurement shall be performed as follows.

measurements, the frequency sh
measurements shall govern.

b) The accuracy of the measuring
exceed 1 %.

c) The contact resistanc
the zones intended

d) The contact
taken during the nre
test and to avoigd

e) Where the \ 3 in the detail specification are not directly

alternating cuv or direct current as specified in the detail specification. The open circuit
voltage of the source shall be at least 1 V d.c. or a.c. peak.

h) Measurements shall be made on individual contacts within 1 min following application of
the test current.

i) One measuring cycle shall be performed on each switching circuit, where one measuring
cycle for d.c. consists of:

— application of the voltage;

— measurement with current flowing in one direction;

— measurement with current flowing in the opposite direction;
— disconnection of the voltage source,

and one measuring cycle for a.c. consists of:

— application of the voltage;

— making the measurement;
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NOTE Unless otherwise specified, the made contact(s) should not be disturbed between the end of the preceding
test and the application of the voltage in this test.

i) When contact resistance is dependent upon the operating force, the contact resistance
shall be measured at the operating force specified by the detail specification.

4.4.2.3 Requirement

The contact resistance shall be within the limits specified by the detail specification.

4.4.2.4 Details to be specified

When this test is required by the detail specification, the following details shall be specified:

Y

the measuring points;

O

the number of contacts to be measured;

o O

the permissible limits of contact resistance;

D

)
)
) the measuring current;
)
)

any deviation from the standard test method.

4.4.3 Resistance from actuator to mounting bushi

4.4.3.1 Object

The objective of the measurement is t
the conductive portion of the switch act

4.4.3.2 Method of measurement

Connections shall be bet
bushing. The actuator s
resistance.

One resistance meastrement shall be made in each actuator test position.

Resistance shall be measured in accordance with 4.4.2 with a test voltage less than 15 V and
a test current between10 A and 25 A.

The voltage drop measurement shall be made between a suitable point on the mounting
bushing and the conductive part of the switch actuator (or the shield used for electromagnetic
interference, if applicable).

4.4.3.3 Requirement

The actuator resistance shall be within the limits specified by the detail specification.

4.4.3.4 Details to be specified

When this test is required by the detail specification, the following details shall be gBen: t
ocuments
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a) measurement positions of actuator if other than specified in 4.4.3.2;
b) maximum allowable resistance;
c) any deviation from the standard test method.

4.4.4 Insulation resistance
4.4.41 Object

The objective of this test is to assess the insulation resistance of electromechanical
components.

4.4.4.2 Method
Proceed as follows.

a) The insulation resistance shall be measured with a closed-cipgd ) ge of 100

V+15Vor500V +50V.
b) The insulation resistance shall be measured only when a gtable i ohtained. If a
stable condition is not reached, the insulation resistanc adi sh ecOrded within

60 s = 5 s after application of voltage.
c) The insulation resistance shall be measured:
— between each terminal and ground;

duration of the test. In the evenf
terminal shall be tested individu

d) The measurement shg
positions.

more than
positions.

4443

measuring points to be tested;

)

b) value of the test voltage;
) minimum value of the insulation resistance;
)

any deviation from the standard test method.

4.5 Dielectric strength

4.5.1 Dielectric strength at standard atmospheric conditions
4.51.1 Object

The objective of this test is to determine the ability of a component to withstand specified test
voltages applied in a specified manner.

4.5.1.2 Method
Documents
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a) A d.c. or a.c. peak test voltage shall be applied for 5 s. If an a.c. test voltage is used, it
shall have a frequency of 45 Hz to 60 Hz and be approximately sinusoidal in waveform.
The rate of application of the test voltage shall not exceed 500 V/s.

b) The test voltage shall be applied:
— between each terminal and earthing connecting or metal mounting means;
— between terminals of adjacent mutually insulated circuits;
— between all unconnected terminals of the same switching circuit.

c) The test voltage shall be specified in the detail specification.

d) The leakage current shall be measured by any appropriate means.

e) The test shall be performed in each actuator position.

4.51.3 Requirement

During the test, the switch shall withstand the application of the tesf

sparkover, or breakdown. The leakage current requirement sha pecified

by the detail specification. Unless otherwise specified in the de e maximum
permissible leakage current shall be 2 mA.

4.51.4 Details to be specified

When this test is required by the detail specificati gndetails shall be specified:

a) points of measurement;
b) value and nature of the test voltage;
c) contacts to be tested;
d) maximum permissible & i ’ rom 2 mA;

e) any deviation from fhe %
4.5.2 Dielectric stre
4521 0bje<>

The objective of

4.5.2.2

a) Preconditioning
necessary.

Preconditioning shall be specified in the detail specification, if

b) Initial measurements — Initial measurements shall be carried out as specified by the detail
specification.

c) The test shall be performed in a sealed test chamber in accordance with IEC 60068-2-13,
Test M. The internal air pressure in the chamber shall be maintained at 8 kPa x5 %

(approximately 17 600 m of altitude) for 4 h, unless otherwise specified. The chamber
shall be suitably equipped with electrical connections through the chamber wall.

d) Unless otherwise specified, the test voltage shall be 400 V a.c. (r.m.s.) for switches with a
rated voltage above 42 V.

4.5.2.3 Requirement

During the test, the switch shall withstand the application of the test voltage without flashover,
spark over, or breakdown. The leakage current shall be within the limits specified by the detail
specification.
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4.5.2.4 Details to be specified

When this test is required by the detail specification, the following details shall be specified:

D

method of mounting and wiring the specimen;

O

conditioning severity (pressure);

o O

)

)

) initial measurements;

) requirement for the measurements;
)

D

duration of the exposure, if necessary;

—h

) any deviation from the standard test method.

4.6 Heating
4.6.1 Object

switch terminal at rated current.

4.6.2 Method

as possible to the switch housing.

be perfarmed “hefore
urance tes

c) The heating test shall electrical endurance test and/or

d) The test current be
rated current of thg

current. Q
Before the endurz

f) The wire size shall be the same size used for electrical endurance and have a minimum
length as specified in Table 1.

Table 1 — Minimum wire length

Wire size Minimum length
mm?2 mm
<0,5 200
0,5to 5 500
>5 1400
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4.6.3 Requirement
4.6.3.1 Before the electrical endurance test

The temperature rise shall not exceed 45 K at the terminals.

4.6.3.2 After the electrical endurance test

The temperature rise shall not exceed 55 K at the terminals.

4.6.4 Details to be specified

When this test is required by the detail specification, the following details be specified:

[WV)

wire size;

[}

wiring of specimen and type of termination;

Q O

)

)

) mounting of specimen;
) location, nature and characteristics of temperature-sensing de
)

)

current, a.c. or d.c.;

—h

) number of specimen, if necessary;
g) measurement before and/or after an electrical
h) any deviation from standard test mefk

4.7 Dynamic stress
4.7.1 Shock
4711 Object

The objective of this|t
severities of shoc:
4.7.1.2 Metho
The test shall be
shall apply.

acceleration of™490 m/s? (50 g) and with a pulse width of 11 ms.

d) The shock pulse shall be applied 3 times in each direction of the three mutually
perpendicular axes of the switch for a total of 18 shock pulses.

e) When specified by the detail specification, the switch contacts shall be monitored for
contact disturbance in accordance with the contact disturbance test (see 4.7.3).

f) After the test, the switch shall be visually examined for broken, deformed, displaced or
loose parts. After the test group sequence, the switch shall be subjected to the functional
operation test (see 4.3.5).

4.71.3 Requirement

When specified by the detail specification, there shall be no closing of open contacts or
opening of closed contacts in excess of the value specified by the detail specification. After
the test, there shall be no damage that impairs the electrical or mechanical operation of the
switch.
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4.7.1.4 Details to be specified

When this test is required by the detail specification, the following details shall be specified:

a) method of mounting specimen and associated cable(s)/wire bundle, including the
unsupported length of cable from contact to first clamp;

b) pulse shape;

c) test severity (acceleration level and duration);

d) axes and direction of shock;

e) limit of duration of contact disturbance;

f) contact resistance, maximum value, if necessary;

g) operational characteristics to be checked;

h) any deviation from the standard test method.

4.7.2 Vibration
4.7.2.1 Object

The objective of this test is to assess the ability
severities of sinusoidal vibration.

specified

4.7.2.2 Method

a) Initial measurements sh
b) The switch shall be m§
c) The frequency range

d) The duration

e) The vibratior@

range. The entire

4.7.2.3 Requirement

When specified by the detail specification, there shall be no closing of open contacts or
opening of closed contacts in excess of the value specified by the detail specification. After
the test, there shall be no damage which impairs the electrical or mechanical operation of the
switch.

4.7.2.4 Details to be specified
When this test is required by the detail specification, the following details shall be specified:

a) method of mounting specimen and associated cable(s)/wire bundle, including the
unsupported length of cable from contact to first clamp;

b) test severity (frequency range, displacement amplitude, acceleration level, duration);

¢) limit of duration of contact disturbance;

d) contact resistance, maximum value, if necessary; Documents
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e) operational characteristics to be checked;
f) any deviation from the standard test method.
4.7.3 Contact disturbance
4.7.3.1 Object

The objective of this test is to detect contact disturbance under specified dynamic conditions.

4.7.3.2 Method

The monitoring shall be performed as follows.

a) The switch shall be mounted by its normal mounting means.

b) The contact disturbance shall be determined under dynamic conditions. Xhe duration of

monitoring of contact disturbance shall be made during the i ified in$he relevant
test and/or detail specification. The contacts may be it indivi y'or in one or
more groups as specified in the detail specification. <
contacts may be connected in series and open con sted in parallel.

across it drops belo
contact disturbance_i

specification. Pref
specified in the d

Y

method of mounting and wiring the test specimen;

(=)

monitoring period, if different from that specified in the relevant test method;

Q O

)
)
) contacts to be monitored and their operating condition;
) limit of duration of contact disturbance;

)

D

change of contact resistance, if required;

—h

) any deviation from the standard test method.
4.8 Mechanical strength

4.8.1 Robustness of actuator

4.8.1.1 Object

The objective of the test is the assessment of the mechanical strength of the switch actuator
using static pressure.
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4.8.1.2 Method

The switch shall be mounted by its normal mounting means. The detail specification shall
specify the force or torque to be applied and the direction in which the force shall be applied.
The designation of Figure 3 shall be used to specify the direction of the applied force.

The force or torque shall be steadily increased to the specified value and then maintained for
1 min The specified force shall be applied in succession to each switch. If the switch
actuators cannot be readily gripped by the fingers, forces F5, F6, T1 and T2 may be omitted.
If the switch actuator is protected from the directional force, the force may be omitted. For
example, F1 and F2 may be omitted for rocker switches which are under flush with the panel.

placed or loose
nal operation

After the test, the switch shall be visually examined for broken, deformed
parts. After the test group sequence, the switch shall be subject to the
test (see 4.3.5).

4.8.1.3 Requirement

After the test, there shall be no damage which impairs the &lec
of the switch.

echanical operation

4.8.1.4 Details to be specified

When this test is required by the detail specific i etails shall be given:

a) method of mounting of the specime

b) speed or characteristic of the force

c) point and direction of foxce application;
d) any deviation from the

9,
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IEC 1266/09
Figure 3a — Spindle, button, plunger
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Figure 3b — Lever
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Figure 3d — Rocker
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Figure 3e — Thumbwheel

Figure 3 — Application of forces and torques for test 4.8.1
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4.8.2 Robustness of mounting bushing
4.8.2.1 Object

The objective of the test is the assessment of a switch with a threaded mounting bushing to
withstand the forces associated with normal mounting of the switch.

4.8.2.2 Method

The switch shall be mounted through an appropriate size hole in a metal plate using its
normal mounting means and the specified mounting hardware, if any. The mounting nut shall
be tightened with a torque equal to 125 % of the mounting torque specified in the detail
specification. The torque shall be maintained for 1 min then loosened,—The nut shall be
tightened and then loosened a total of five times.

4.8.2.3 Requirement

After the test, there shall be no mechanical damage whic u mal switch

operation.

4.8.3 Robustness of screw mounting

4.8.3.1 Object

The objective of the test is the asse s mounted by screws to

withstand the forces associated with n

4.8.3.2 Method

a) The test shall be applie

specified, the > WK
b) The following ‘tor aluessshall bedapplied for a period of 10 s to 15 s based on the

degree of seveyi ¥ 2 as specified in the detail specification:
O\
No al thre dhﬁme er
mm ﬁ\ 2,6 3,0 3,5 4,0 5,0 6,0
Torque X
Nm 0,4 0,5 0,8 1,2 2,0 2,5

c) After the test, the switch shall be visually examined for broken, deformed, displaced or
loose parts.

4.8.3.3 Requirement

After the test, there shall be no mechanical damage which would impair normal operation.
Failure of the mounting screw is permissible.

4.8.4 Robustness of terminations
4.8.4.1 Object

The objective of this test is to verify that the terminations of the component will withstand
such stresses as are likely to be applied during normal assembly or handling operaB&chments
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4.8.4.2 Method

The test shall be performed in accordance with IEC 60068-2-21, Test U. The following details
shall apply.
a) The switch shall be mounted by its normal mounting means.

b) Test Ua1 (tensile) and test Ua2 (thrust) of IEC 60068-2-21 shall apply to all terminals.
Additional tests may be specified by the detail specification.

c) After the test, the switch shall be visually examined for broken, deformed, displaced or
loose parts.

4.8.4.3 Requirement

After the test, there shall be no mechanical damage which would /g Qrmal switch

operation.

4.8.4.4 Details to be specified

applicable tests;
method of preparation and mounting of the speci

4.9.1 Mechanical endurance — Sta da%m
4.9.1.1 Object

within a category‘tempe
switches such as =

b) The spegjmen be subjected to a mechanical operational endurance test in
accordance with the requirements of the detail specification (without electrical load).

c) The specimen shall be operated in the normal manner. The number of cycles of operation
and the frequency of actuation shall be specified by the detail specification.

d) After the test group sequence, the switch shall be subjected to the functional operation
test (see 4.3.5) and the operating characteristics test (see 4.3.6). If applicable, the switch
shall also be subjected to the specified tests for resistance measurements (see 4.4) and
sealing (see 4.14 and 4.15).

4.9.1.3 Requirement

After the test, there shall be no damage which impairs the mechanical or electrical operation
of the switch. When specified by the detail specification, operating characteristics after the
test may deviate from the specified values by 20 % maximum.

49.1.4 Details to be specified

When this test is required by the detail specification, the following details shall be given:

ocuments
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D

preparation of the specimen, including type of cable/wire bundle to be used;

(=)

mounting of the specimen;

o O

)
)
) number, frequency and speed of operations;
) requirements for final measurements;

)

D

any deviation from the standard test method.
4.9.2 Mechanical endurance — Category temperature range
4.9.21 Object

The objective of the test is the assessment of the proper mechanical functioning of the switch
within its category temperature range through its rated mechanical life. ThiS test applies when
the switch has a category temperature range other than 0 °C to 55 °C.

4.9.2.2 Method

The test shall be performed in accordance with 4.9.1 except fo

4.9.2.3 Requirement

After the test, there shall be no damasg
of the switch.

4.9.2.4 Details to be specified

a) Preparation of the spe
b) Mounting of

¢) Number, frequeng

d) Requirement

e) Any devi

410 EI

4.10.1

4.10.1.1 Object

The objective of the tests in 4.10.1.2 is the assessment of the ability of the switch to properly
control its rated power (above 6 V or 0,5 A electrical loads) throughout its rated electrical life
at standard atmospheric conditions. Additional tests for switches above 6 V and 0,5 A are
specified in 4.10.2 to 4.10.4.

For switches rated below 6 V or 0,5 A, tests in accordance with the logic loads (TTL) test (see
4.10.5) or with the low level test (see 4.10.6) may be selected.

4.10.1.2 Method
The test shall be performed as follows.

a) The switch shall be connected as specified in the detail specification.

NOTE 1 Test circuit(s) are given in Table 2 of IEC 61058-1. They may be used as far as applicable.

b) The switch shall be loaded as specified in the detail specification. Documents
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NOTE 2 The recommended loads are as specified in Table 17 and/or Table 18 of IEC 61058-1.

c) The switch shall be mounted by its normal mounting means. When safety requirements
must be met, the metal mounting plate and the metal test actuator shall be electrically
grounded.

d) The switch shall be tested for the number of cycles specified by the detail specification.
e) The frequency of actuation shall be specified by the detail specification.

f) Unless otherwise specified, the duty cycle for each electrical load shall be a minimum of
25 % ON.

g) Switches previously tested for overload shall be tested using the same set of contacts
which had been tested during overload.

h) The switch shall be tested at the specified electrical load ratings which™exceed 6 V and
0,5 A. Electrical endurance tests at the highest rated voltage may\represent tests at a

greater than the a.c. inductive current.

i) Unless otherwise specified, the nominal frequency of the.a\c. v ge\shall be 50 Hz to
60 Hz.

j) For double throw switches, half of the test saniples shall d with the test load
connected to the contacts of one throw and th aini ples shall be tested
with the electrical load connected to the cd tihe other throw. For multiple pole
switches, all poles shall be tested

k) The power source shall have suffisjent ide the required test current(s)
after the closure of the switch whi e required test voltage at the switch
termination

I) Unless otherwise spe ected in the test circuit between the

n) When specifi f continpously monitored to determine if any contact has
failed to ope iss") its individual circuit in proper sequence. The
monitoring circui tive components of the electrical load or the switch

4\ ¢ jall either provide a record of the switching action of the
contacts or shall g i dp the test if the switch fails to open or close the circuit.

The maxh contact malfunctions shall be specified by the detail

— 1 stick or per each 106 cycles;

— 1 stick or miss per each 10% cycles;

— 1 stick or miss per each 104 cycles;

— 1 stick or miss per each 1 000 cycles;

— 5 sticks and/or misses per each 1 000 cycles;
— 10 sticks and/or misses per each 1 000 cycles;
— no contact monitoring.

o) The size of the connecting wire shall be appropriate to its rating.

NOTE 3 In case of doubt, the values given in Table 4 of IEC 61058-1 shall be used.

p) After the test group sequence, the switch shall be subjected to the contact resistance-
specified current test (4.4.2), the functional operation test (4.3.5) and the dielectric
strength test (4.5.1).
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4.10.1.3 Requirement
When specified, the switch shall have no sticks and/or misses during the test in excess of

those permitted. After the test, there shall be no damage which impairs the mechanical or
electrical operation of the switch.

4.10.1.4 Details to be specified

When this test is required by the detail specification, the following details shall be given:

D

preparation of the specimen, including type and size of cable/wire bundle to be used,;

(=}

mounting of the specimen;

o O

)
)
) type of load;
) voltage, a.c. or d.c. value, harmonic content and crest factor, if app
)

current value;

- O

) atmospheric pressure, if other than standard;
g) number, speed and frequency of operations;
h) requirements for final measurements and tests to be uses
i) mechanical aids;

i) any deviation from the standard test method.

4.10.2.1 Object

4.10.2.2 Methoi
The test shall 3

4.10.2.4 Details to be specified

When this test is required by the detail specification, the following details shall be given:

QO

preparation of the specimen, including type of cable/wire bundle to be used;

O

mounting of the specimen;

o O

)
)
) type of load;
) voltage, a.c. or d.c. value, harmonic content and crest factor, if appropriate;
)

D

current value;

—h

) atmospheric pressure, if other than standard;
number, speed and frequency of operations;

«Q
-

h) requirements for final measurements and tests to be used;

i) mechanical aids; Documents
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j) any deviation from the standard test method.
4.10.3 Electrical endurance — Category temperature range
4.10.3.1 Object

The objective of the test is the assessment of the effect of the category temperature range on
the ability of the switch to properly control its rated power (above 6 V and 0,5 A electrical
load) throughout its rated electrical life at standard atmospheric pressure.

4.10.3.2 Method

ance - standard
ation shall be

The test shall be performed as specified in 4.10.1 (Electrical end
atmospheric conditions) except during the test, the specified cycles o
performed at the following temperatures:

— 80 % at standard atmospheric conditions;
— 10 % at the lower category temperature;

— 10 % at the upper category temperature.

4.10.3.3 Requirement

those permitted. After the test there shall be an icl or
electrical operation of the switch.

4.10.3.4 Details to be specified

preparation of the spe

)

) mounting of the sp
c) type of Ioad;@
d) voltage, a.c. ord,

)

current value;

f) atmospherj er n standard;
g) number, speed and f of operations;
h) requiteme neasurements and tests to be used;

any deviation he standard test method.
4.10.4 Electrical endurance — Low air pressure
4.10.4.1 Object

The objective of the test is the assessment of the effect of reduced air pressure on the ability
of the switch to properly control its rated power (above 6 V and 0,5 A electrical loads)
throughout its rated electrical life.

4.10.4.2 Method
The test shall be performed as specified in 4.10.1 (electrical endurance - standard

atmospheric conditions) except that during the test, the switch shall be subjected to a reduced
air pressure equivalent to the altitude rating specified for the switch.
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4.10.4.3 Requirement

When specified, the switch shall have no sticks and/or misses during the test in excess of
those permitted. After the test, there shall be no damage which impairs the mechanical or
electrical operation of the switch.

4.10.4.4 Details to be specified
When this test is required by the detail specification, the following details shall be given:

preparation of the specimen, including type of cable/wire bundle to be used.

T

mounting of the specimen.

Qo O

)
)
) type of load.
) voltage, a.c. or d.c. value, harmonic content and crest factor, if app
)

current value;

- O

) atmospheric pressure, if other than standard;
g) number, speed and frequency of operations;
h) requirements for final measurements and tests to be _uses
i) mechanical aids;

j) any deviation from the standard test method.

4.10.5 Logic loads (TTL)

4.10.5.1 Object

contact bounce.

4.10.5.2 Metho;

contacts e monitored with a device which does not alter the specified test
contacts. The monitoring device shall either record the proper opening

and closing of thé contacts, or shall discontinue the test in the event of a contact failure.

— Monitoring during closure:

The contact voltage drop shall be monitored for no less than 50 % of each contact
static closure. The contacts shall not be monitored until 10 ms after the initial contact
closure to exclude any contact bounce. A contact voltage drop of 2,1 V or greater shall
constitute a contact "miss" (failure to properly close the circuit).

— Monitoring during opening:

The contact voltage drop shall be monitored for no less than 50 % of each contact
opening. The contacts shall not be monitored until 10 ms after the initial contact
opening to exclude any contact bounce. A contact voltage drop less than 4,5 V shall
constitute a contact "stick" (failure to properly open the circuit).

c) The maximum number of contact malfunctions shall be specified by the detail
specification. The recommended values for sticks and/or misses are:

— 0 sticks or misses;

Documents
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— 1 stick or miss per each 10% cycles.

d) Unless otherwise specified, the test shall be performed under standard atmospheric
conditions.

e) The number of cycles of operation shall be as specified by the detail specification.

f) The test voltage, test current, and monitoring apply for TTL logic circuits only. Other
values may be specified by the detail specification for other types of electronic logic
circuits.

4.10.5.3 Requirement

During the test, the switch shall open and close each switching circuit in proper sequence.

4.10.5.4 Details to be specified

D

preparation of the specimen, including type of cable/wire b

O

mounting of the specimen;

type of load;

o

voltage, a.c. or d.c. value, harmonic content and ¢

O
—_— —= — —-= -

current value;

D

f) atmospheric pressure, if other thap/sta
g) number, speed and frequency of op
h) requirements for final measuremen
mechanical aids;

any deviation from the

4.10.6 Low leve] end
4.10.6.1 Obje
The objective of ssment of the ability of the switch to properly control a

specified low level elet vhich is less than the softening voltage of the contact
material (approxi « 80 The application circuit is presumed to buffer the initial 10 ms

The test shall be perfermed as follows.

7,

a) The switch shall be mounted by its normal mounting means.

b) Each pair of specimen contacts shall be tested using a 20 mV maximum, 10 mA maximum
resistive load. During each closure and each opening of each pair of contacts, the
contacts shall be monitored with a device which does not alter the specified test
parameters for the contacts. The monitoring device shall either record the proper opening
and closing of the contacts, or shall discontinue the test in the event of a contact failure.

— Monitoring during closure:

The contact voltage drop shall be monitored for no less than 50 % of each contact
static closure. The contacts shall not be monitored until 10 ms after the initial contact
closure to exclude any contact bounce. A contact voltage drop of 50 % of the open
circuit voltage or greater shall constitute a contact "miss" (failure to properly close the
circuit).

— Monitoring during opening:
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The contact voltage drop shall be monitored for no less than 50 % of each contact
opening. The contacts shall not be monitored until 10 ms after the initial contact
opening to exclude any contact bounce. A contact voltage drop less than 90 % of the
open circuit voltage shall constitute a contact "stick" (failure to properly open the
circuit).

c) The maximum number of contact malfunctions shall be specified by the detail
specification. The recommended values for sticks and/or misses are:

— 0 sticks or misses;
— 1 stick or miss per each 106 cycles;
— 1 stick or miss per each 10% cycles.

d) Unless otherwise specified, the test shall be performed at st3
conditions.

e) The number of cycles of operation shall be as specified by the detai
4.10.6.3 Requirement

During the test, the switch shall open and close each switchi

4.10.6.4 Details to be specified

a) preparation of the specimen, including\typ
b) mounting of the specimen;

c) type of load;

d) voltage, a.c. or d.c. valyg, harmonic

e) current value;

g) number, spe@
h) requirements fi

mechanical aidsy

The objective o
overload current.

est is to assess the performance of contacts with a specified electrical

4.11.2 Electrical overload

4.11.21 Method

The test shall be performed as follows.

a) Details a), c), e), f), i), j), k), I), and m) of the electrical endurance — standard atmospheric

conditions test (4.10.1) shall apply.

b) The test shall be performed on the same contacts which will be subjected to the tests in
4.10.1 through 4.10.4.

c) The switch shall be subjected to 100 cycles of operation.

So far as the design allows, except for locked rotor tests, capacitive and simulated lamp
load tests, the switches are operated at a rate of

— 30 operations per minute, if the rated current does not exceed 10 A; Documents
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— 15 operations per minute, if the rated current exceeds 10 A, but is less than 25 A;
— 7,5 operations per minute, if the rated current is 25 A or more,

with the ON period being 25*8 % and the OFF period being 75_8 % of an operating cycle.

d) The loads used are those specified for tests according to 4.10.1, the voltage then being
increased to 1,15 the rated voltage, thus also increasing the overload test current.

e) During the test, the switch shall be continuously monitored to determine if the switch has
failed to open or to close its circuit or circuits in proper sequence.

4.11.2.2 Requirement

During the test, the switch shall not fail to open or to close its individual
proper sequence.

shing circuits in

4.11.2.3 Details to be specified

When this test is required by the detail specification, the follow 3

[

preparation of the specimen;

O

type and size of electrical wire of cable;

o O

currents to be applied;

)
)
) minimum or maximum voltages to be applied;
)
)

)

air pressure, if not standard;

—h

) requirements for final measurements
g) any deviation from the standard te

4.11.3 Capacitive load’s
4.11.3.1 Object

The objective o@
which is intended “or

high peak inrush

of the making and breaking ability of a switch
itch. This test is also suitable for the simulation of

break the circuit of line.

c) When the surge current rating of the switch is specified, the values given in Figure 9a of
IEC 61058-1 shall be used.

d) The load circuit components shall be such that the load current shall be within £10 % of its
specified value.

e) The source impedance shall be sufficiently low so as not to affect the test results.

f) The switch shall be subjected to a total of 10 000 cycles of operation unless otherwise
specified in the detail specification. The duty cycles shall be approximately 50 %. The rate
of cycling shall be 7 cycles per minute.

g) The switch closure shall not be synchronized with the supply frequency in order to obtain
random load conditions.

h) After the test group sequence, the switch shall be subjected to dielectric strength test (see
4.5.1) except the test voltage shall be decreased to 75 % of the corresponding test voltage

and the functional operation test (see 4.3.5). Documents
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4.11.3.3 Requirement

After the test, there shall be no damage which impairs the mechanical or electrical operation
of the switch.

4.11.3.4 Details to be specified

When this test is required by the detail specification, the following details shall be specified:

Y

preparation of specimen;

[}

voltage E to be applied,;

o O

surge current;

D

)
)
) test current (shall not be greater than the normal current rating of the s imen);
)
) required number of cycles, if other than 10 000;

—h

) requirements for initial and final measurements;
g) additional requirements, if any;
h) any deviation from the standard test method.

4.12 Environmental testing

4.12.1 Climatic sequence
4.12.1.1 Object

The objective of the test is the assessment qQf

degradation.

4.12.1.2 Method

The test sequenge s
climatic sequenev
carried out as spewifi

4.12.1.3

preconditionirg.

b) Conditioning — Dry heat shall be applied using the specified degree of severity in
accordance with Test Ba of IEC 60068-2-2: Test B: Dry heat.

c) The test shall be performed at the upper category temperature specified for the switch.
4.12.1.4 Damp heat, cyclic, first cycle
The test shall be carried out as follows.

a) Initial measurements — When required by the detail specification, the specified initial
measurements shall be made under standard atmospheric conditions immediately after
preconditioning.

b) Conditioning and recovery — This test shall be carried out in accordance with
IEC 60068-2-30: Test Db and guidance: Damp heat, cyclic ( 12+12-hour cycle), using the
specified degree of severity, variant for lowering of temperature and recovery conditions.

c) The switch shall be tested with no electric load.
d) The specimen shall be subjected to this test for one cycle of 24 h. Documents

Document Sharing Hub

Full document details: IEC 61020-12009


http://www.avadocuments.com/doc/iec-61020-1-2009
http://www.avadocuments.com/doc/iec-61020-1-2009

—-42 - 61020-1 © IEC:2009

e) The specimen shall then be allowed to recover under standard conditions as specified in
Test Db.

412.1.5 Cold
The test shall be carried out as follows.

a) Initial measurements — When required by the detail specification, the specified initial
measurements shall be made under standard atmospheric conditions immediately after
preconditioning.

b) Conditioning — Cold shall be applied in accordance with IEC 60068-2-1: Test A: Cold,
using the specified degree of severity.

c) The switch shall be tested with no electric load.

e) The specimen shall then be allowed to recover under standard
Test A.

4.12.1.6 Low air pressure
The test shall be carried out as follows.

a) Initial measurements — Initial measurements
specification.

specified by t
When requir

a) Initial measurements — When required by the detail specification, the specified initial

measurements shall be made under standard atmospheric conditions immediately after
preconditioning.

b) Conditioning and recovery — This test shall be carried out in accordance with Test Db of
IEC 60068-2-30: Test Db and guidance: damp heat, cyclic ( 12+12-hour cycle), using the
specified degree of severity, variant for lowering of temperature and recovery conditions.

c) The switch shall be tested with no electrical load.

d) The specimen shall be subjected to this test for the remaining number of cycles.

e) The specimen shall then be allowed to recover under standard conditions as specified in
Db.

4.12.1.8 Final measurements

After the test group sequence, the switch shall be subjected to the following tests:

a) visual examination test (4.3.1);
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b) functional operation test (4.3.5);
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