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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMECHANICAL TELECOM ELEMENTARY
RELAYS OF ASSESSED QUALITY -

Part 1: Generic specification and blank detail specification

FOREWORD

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.

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.

IEC Publications have the 'form of ‘recommendations [forfintefnational' Usefandare’ 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.

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 natiornal or regional publication shall be clearly indicated in
the latter.

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.

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

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.

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.

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.

International Standard IEC 61811-1 has been prepared by IEC technical committee 94: All-or-
nothing electrical relays.

This second edition of IEC 61811-1 cancels and replaces

IEC 61811-1 published in 1999,

IEC 61811-10 published in 2002,
IEC 61811-11 published in 2002,
IEC 61811-50 published in 2002,
IEC 61811-51 published in 2002,
IEC 61811-52 published in 2002,
IEC 61811-53 published in 2002,
IEC 61811-54 published in 2002,
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e |EC 61811-55 published in 2002,

and constitutes a technical revision. This edition includes the following significant technical
changes with respect to the previous editions:

a) to get one document for telecom relays;
b) update all relevant references;

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

FDIS Report on voting
94/379/FDIS 94/383/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.

A list of all parts in the IEC 61811 series, published under the general title Electromechanical
telecom elementary relays of assessed quality, can be found on the IEC website.

Future standards in this series will carry the new general title as cited above. Titles of existing
standards in this series will be updated at the time of the next edition.

This publication was drafted in accordance with ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on' the<|IEC website- under -"http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.
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ELECTROMECHANICAL TELECOM ELEMENTARY
RELAYS OF ASSESSED QUALITY -

Part 1: Generic specification and blank detail specification

1 Scope

This part of IEC 61811 applies to electromechanical telecom elementary relays. Relays
according to this standard are provided for the operation in telecommunication applications.
However, as electromechanical elementary relays, they are also suitable for particular
industrial and other applications.

This standard selects from IEC 61810 series and other sources the appropriate methods of test to
be used in detail specifications derived from this specification, and contains basic test
schedules to be used in the preparation of such specifications in accordance with this standard.

Detailed test schedules are contained in the detail specifications.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application<'For'dated references; only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60062:2004, Marking codes forcresistors/and capacitors
IEC 60068-1:2013, Environmental testing — Part 1. General and guidance

IEC 60068-2-17:1994, Basic environmental testing procedures — 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 60068-2-58:2004, Environmental testing — Part 2-58: Tests — Test Td: Test methods for
solderability, resistance to dissolution of metallization and to soldering heat of surface
mounting devices (SMD)

IEC 60410:1973, Sampling plans and procedures for inspection by attributes

IEC 60695-11-5:2004, Fire hazard testing — Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

IEC 61810 (all parts), Electromechanical elementary relays
IEC 61810-1:2008, Electromechanical elementary relays — Part 1: General requirements
IEC 61810-2:2011, Electromechanical elementary relays — Part 2: Reliability

IEC 61810-7:2006, Electromechanical elementary relays — Part 7: Test and measurement
procedures
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ISO 2859 (all parts), Sampling procedures for inspection by attributes

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61810 series, as
well as the following apply.

3.1 Type of relays

The most frequent types of electromechanical telecom elementary relays are defined in 3.1.1,
3.1.2, 3.1.3 and 3.1.4.

3.11

bistable relay

electrical relay which, having responded to an energizing quantity and having changed its
condition, remains in that condition after the quantity has been removed; a further appropriate
energization is required to make it change its condition.

[SOURCE:IEC 60050-444:2002, 444-01-08]

3.1.2

monostable relay

electrical relay which, having responded to an energizing quantity and having changed its
condition, returns to it§ prévious) condition whenthat quantity.is'removed

[SOURCE: IEC 60050-444:2002,°444-01-07]

3.1.3

non-polarized relay

electrical relay, the change of condition!of /'which® does''not depend upon the polarity of its
energizing quantity

[SOURCE: IEC 60050-444:2002, 444-01-10]

3.1.4

polarized relay

polarized elementary relay

electrical relay, the change of condition of which depends upon the polarity of its d.c.
energizing quantity

[SOURCE: IEC 60050-444:2002, 444-01-09; modified — In the definition, "elementary relay"
has been replaced by "electrical relay".]

3.2 Types of contacts

3.21
change-over break-before-make contact
change-over contact, one contact circuit of which breaks before the other makes

[SOURCE: IEC 60050-444:2002,444-04-21, modified — The definition has been reworded.]

3.2.2
change-over make-before-break contact
change-over contact, one contact circuit of which makes before the other breaks

[SOURCE: IEC 60050-444:2002, 444-04-20, modified — The definition has been reworded.]
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3.3 Contact fault and contact failure

3.3.1
failure to make
failure caused when no sufficient contact is ensured

Note 1 to entry: This could be a not acceptable or excessive contact resistance exceeds the maximum value
stated in the detail specification as well a bouncing of the contact due to the lost of overtravel.

3.3.2
failure to break
failure caused when the current flows although it should not

Note 1 to entry: For example, This could be a contact welding/sticking as well as a delayed contact operate or
release contact. Also, it is assumed that the contact does not open, when the resistance of an open contact
assembly falls below the specified minimum value stated in the detail specification

3.3.3
malfunction
single event when an item does not perform a required function

3.34

contact failure

occurrence of break and/or make malfunctions of a contact under test, exceeding a specified
number

3.4 Relay malfunction, relay failure

3.4.1
relay malfunction
the state of a relay characterized by thelinability to’perform a required function

Note 1 to entry: A fault persists for a limited time @fter-which 'the' relay’recovers the ability to perform a required
function without being subjected to any corrective maintenance.

3.4.2
failure
termination of the ability of an item to perform a required function

[SOURCE:IEC 60050-191:1990, 191-04-01]

3.5 Relay construction types

3.5.1
type 0
non-standardized types and construction

3.5.2

type 1
two change-over contacts, 20 mm x 10 mm base

3.5.3
type 2
two change-over contacts, 14 mm x 9 mm base

3.5.4
type 3
two change-over contacts, 15 mm x 7,5 mm base
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3.5.5
type 4
two change-over contacts, 11 mm x 7,5 mm (max.) base

3.6 Inspection level and sample size

3.6.1
IL
Special Inspection Level in accordance to the ISO 2859 series

3.6.2
AQL
Acceptance Quality Limit in accordance to the ISO 2859 series

3.6.3
Lot-by-lot
Period: inspection lot refers to the production volume of not more than one week

4 Rated values

4.1 General

The following subclauses contain preferred values applicable to electromechanical telecom
elementary relays.

4.2 Rated coil voltages

Preferred values d.c.: 1,5V;3V;45V;5V;6V;9V;12V;24V;48 Vor60 V.

4.3 Contact-circuit resistance
a) Preferred values in initial condition: maximum 50 mQ; 100 mQ or 200 mQ.
b) Preferred values during/after tests: maximum 0,5 Q; 1 Q; 5 Q; 10 Q; 20 Q or 100 Q.

c) Preferred value for detecting faults due to non-opening of the contact circuit during tests:
minimum 100 kQ.

d) Voltage for detecting faults due to non-opening of the contact circuit during tests;
preferred maximum values: 0,03 V; 5V; 6 V; 12 V; 24 V; 48 V or 60 V d.c.

e) Difference of contact-circuit resistance between different contact circuits in the same relay,
preferred value: maximum 100 mQ (initial condition).

4.4 Dielectric test

Preferred values in initial condition between opened contact circuits, between separate
contact circuits, between contact circuits and coil(s), between all conductive parts and mass
(if applicable) in accordance with IEC 61810-1.

a) Preferred voltages: 0,5 kV; 0,8 kV; 1,5 kV; 2,5 kV a.c.
b) Preferred duration: 1 s or 60 s

4.5 Impulse voltage test

a) Preferred voltages: 0,5 kV; 1,0 kV; 1,5 kV; 2 kV or 2,5 kV.

b) Preferred waveform: 0,5 us/700 ps, 1,2 us/50 us or 10 us/700 pus.

c) Preferred number of pulses (alternate positive and negative pulses): 10.
d) Preferred frequency of pulses: 2 pulses/min or 4 pulses/min.
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4.6 Insulation resistance

Preferred value: 1 000 MQ at 500 V d.c. initial value.

4.7 Number of operations determining electrical endurance

Preferred values: 10 000; 20 000; 50 000; 100 000; 200 000; 500 000; 700 000; 1 000 000;
1 600 000; 2 000 000; 5 000 000; 10 000 000; 20 000 000 or 30 000 000.

4.8 Contact failure rate for test evaluation purposes

Preferred values: maximum 10-5, 10-6, 10-7, 10-8/contact/cycle.

5 Marking and documentation

5.1 General

Relays and their package supplied in accordance with detail specifications covered by this
sectional specification shall be marked as follows:

5.2 Marking of the relay

a) Manufacturer's name, logo or trade mark.

b) Relay type and variant code.

c) Coded date of manufacture, in terms of year/week according to 5.4.

5.3 Marking of the package

a) Manufacturer's name, logo or trade mark.

b) Relay type and varianti.code:

c) Manufacturer's batch identification code.

d) Detail specification reference if not marked on the relay.

e) Quantity.
5.4 Coded date of manufacture

The marking system shall use four figures as specified in 6.2 of IEC 60062:2004. The first two
figures shall be the last two figures of the year and the last two figures the numbering of the
week.

EXAMPLE Fifth week of 1994 = 9405.

If stated in the detail specification only, the first two figures shall be the last two figures of the
year, the month is represented by the next two figures and the day of the month is
represented by the last two figures.

EXAMPLE 20th June 1994 = 940620.
6 Preparation of blank detail and detail specifications

Blank detail specifications shall conform to the test schedules given in Table 1 of this
specification and the related explanations.

The blank specification as given in Annex C shall be used for the preparation and
characteristic values of the relay shall be included as given in Annex B. The values shall be
adjusted by the manufacturer as appropriate.
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Blank detail specifications shall give the following information or call for its inclusion in the
detail specification:

a)
b)

d)

e)

f)

m)

n)

0)
p)

Identification of the detail specification.

Identification of the relay and information on its applications; identification shall be
provided by such properties as size, sealing, whether monostable or bistable, polarized or
not, or other characteristics required for identification, contact operating range and
temperature range.

Outline drawing of the relay and key dimensions; variants, such as for terminals, may be
given in an annex to the detail specification.

Customer packaging requirements for automatic handling.
Reference data of the relay.

1) A limited number of values is required on the front page to describe the overall
performance of the relay.

2) Full information in conformance with Clause 4 and IEC 61810-1 shall be added on one
of the subsequent pages. Rated values preferably should be those listed therein.
Where tests refer to rated values, this shall be indicated with each test. Where tests
are to be performed at other than rated values, the test values shall be indicated and
clearly distinguished from the rated values.

Normative references.

Reference shall be made to IEC 61810 series. When reference to further documents is
necessary, such documents shall be listed with thejr_full titles, year of edition and, unless
common knowledge, the source from which they'can be obtained.

Assessment level.

Table 1 of this specification contains one test schedule. If additional tests not listed there
have been added, this shall be stated,

Periodicity of tests:

Formation of inspection lots, if predictable in the sense of 7.4.9 and 8.1.
Order of tests, if deviating from 8.4.

General test conditions, if deviating from 4.5 of IEC 61810-7:2006.
Qualification approval test schedule.

Quality conformance test schedule.

For each group of tests, the final measurements and post-test requirements specified in
each of them may be summarized and stated at the end of the subgroup.

It shall be stated that samples subjected to destructive tests (D) shall not be released for
delivery.

If application of SPC or ppm approach is required, this should be provided the
manufacturer.

Specification of IL numbers (groups A and B) and sample sizes (group C).

Specification of AQL numbers (groups A and B) and acceptable numbers of defectives
(group C).
Marking of package and/or relays beyond those listed in this specification, if necessary.

Ordering information

Additional information such as curves and drawings may be given in an annex to the detail
specification. Such information is not required to be verified for test purposes.

When preparing blank detail or detail specifications, the following procedures should be
followed:

select the tests to be performed from Table 1 of this sectional specification;
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— if necessary, add any other necessary tests, required or not specified in IEC 61810-7.

Examples for front pages of detail specifications are given in Annex C.

7 Quality assessment procedures

7.1 Primary stage of manufacture

The primary stage of manufacture is the first process subsequent to the manufacture of
finished parts and subassemblies of the relay.

NOTE A subassembly is understood to mean here the permanent assembly of two or more piece parts.
Important manufacturing steps are as follows:

a) fabrication, heat treatment and plating of the component parts of the relay;

b) coil winding;

c) assembling of the electrical and electromechanical parts;

d) adjustment of the relay contacts, if applicable;

e) high-temperature drying, gas backfilling and sealing of the relay, if applicable;
f) final measurements and periodic inspection of test groups A to C.

7.2  Structurally similar relays
Relays are considered structurally similaryif they have no differences in design other than:

a) wire diameter and of windings;
b) types, numbers and material of contacts;
c) rated coil and/or contact voltage(s);

d) mounting and terminal variants within the limits prescribed in the data sheet or
specification.

e) biasing of the input circuit parts.
7.3 Qualification approval procedures

Qualification approval tests shall include all the tests prescribed in the detail specification and
shall be performed by a schedule specifically prescribed in the detail specification.

The number of specimens for each subgroup is specified in the blank detail specification. As a
general rule, a minimum of five specimens are required for each group of tests.

7.4 Quality conformance inspection
7.4.1 Grouping of tests
7.411 General

The purpose of grouping tests is to combine in one group all those tests which are of equal
importance to the assessment of the usefulness of the relay. Therefore, each test in the same
subgroup gets the same inspection level and acceptable quality level range, and therefore
further criteria for the allocation of tests to a group are the destructiveness of the test, the
duration of the test and the relation to the fabrication or design.

The frequency of testing takes account of the complexity, duration and overall cost of the test,
and the effect of releasing non-conforming relays.
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