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Electrical equipment and systems for railways.

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

FDIS Report on voting
9/2513/FDIS 9/2532/RVD

ittee 9:

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The existing IEC 62912 will be renumbered as |IEC 62912-1 on the occasion of its next
revision.

A list of all parts in the IEC 62912 series, published under the general title Railway
applications — Direct current signalling monostabe relays, can be found on the IEC website.

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

e reconfirmed,

e withdrawn

o replaced by a revised edition, or

e amepded.

A bilinglial version of this publication may be issued at a later date.
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INTRODUCTION

This document gives a set of generic and specific requirements for non-proved direct current
signalling relays of the spring type.

This document introduces a set of recommendations and requirements for signalling relay
characteristics, construction, magnetic system, contacts and insulation. Requirements are
coordinated with current International Standards on all-or-nothing relays.

This document is in addition to IEC 62912:2015. IEC 62912-2 describes the non-proved
spring type relay.

All signlélling relays are expected to fulfil the requirements of IEC 62425:2007-apd their
characteristics are given by IEC 62425:2007, Annex C.7.22 which lists two types)of physical
properties to provide return forces for stability. Of these properties IEC 62912-2 considers
only relays with a spring return force alone.

Meeting| all the requirements in IEC 62912-2 is sufficient to ensure that further compljance to
IEC 62425:2007 need not be evaluated.

IEC 62912-2 has been developed as a standard independent from IEC 62912:2015.| It uses
the samne structure as IEC 62912:2015. IEC 62912-2 does not refer to the IEC 6181 series
because the relays defined in it are exclusively used in{the signalling system, unlike the
electromagnetic type elementary relays defined by IEC61810.
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RAILWAY APPLICATIONS - DIRECT CURRENT
SIGNALLING MONOSTABLE RELAYS -

Part 2: Spring type relays

1 Scope

This document gives requirements for direct current relays intended for safety-related
applications in railway signalling installations.

This dofument 1S applicable to non-proved signalling monostable relays of the sprihg type,
whose return force is generated by elasticity of spring.

The rethrn force can be provided either from a separate spring and/or from” the |contact
springs themselves.

NOTE *“Non-proved” means the feature of relays fulfilling all the safety conditions with@ut)the aid of othef relays or
without cgntrol of operations in the circuit.

2 Norfmative references

The following documents are referred to in the text in stch a way that some or all|of their
content|constitutes requirements of this document. For dated references, only the| edition
cited applies. For undated references, the latest edition“of the referenced document (ipcluding
any ame¢ndments) applies.

IEC 62425:2007, Railway applications — Communication, signalling and processing syj|stems —
Safety related electronic systems for signalling

IEC 62497-1, Railway applications —, (hsulation coordination — Part 1: Basic requirefments —
Clearanges and creepage distances|for all electrical and electronic equipment

IEC 62498-3:2010, Railway applications — Environmental conditions for equipment 4 Part 3:
Equipment for signalling and\télecommunications

IEC 62912:2015, Railways applications — Direct current signalling monostable relays of type N
and type C

3 Terms and definitions

For the UTPOSTeS of-thisdocumentthe fu“uvvillg terms—and—definitions qppiy.
ISO and IEC maintain terminological databases for use in standardization at the following

addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

all-or-nothing relay

electrical relay, which is intended to be energised by a quantity, the value of which is either
within its operative range or effectively zero

Note 1 to entry: “All-or-nothing relays” include both “elementary relays” and “time relays”.

[SOURCE: IEC 60050-444:2002, 444-01-02]
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armature

moveab

le part of a relay that controls contact members

[SOURCE: I[EC 62912:2015, 3.2]

3.3
bounce

time

for a contact which is closing/opening its circuit, time interval between the instant when the
contact circuit first closes/opens and the instant when the circuit is finally closed/opened

[SOUR

3.4

break ¢
contact
relay is

[SOUR(

3.5
change
combing
the two
closed

[SOURC

3.6

contact
force wh
position

[SOURC

3.7
contact
gap bet

[SOURC

3.8

E: IEC 60050-444:2002, 444-05-04]

ontact <for elementary relays>
which is open when the relay is in its operate condition and which is,closed W
n its release condition

E: IEC 60050-444:2002, 444-04-18]

tover contact
tion of two contact circuits with three contact members, one of which is con
contact circuits; such that when one of theseyecontact circuits is open, the

E: IEC 60050-444:2002, 444-04-19]

force
ich two contact members exerf against each other at their contact points in th¢

E: IEC 60050-444:2002, 444-04-10]

gap
veen the contact points when the contact circuit is open

E: IEC 60050-444:2002, 444-04-09]

contact
conduct

hen the

hmon to
other is

b closed

>

ive part designed to co-act with another to close or open the output circuit

[SOURCE: I[EC 60050-444:2002, 444-04-05]

3.9
contact

point

part of a contact member at which the contact circuit closes or opens

[SOURCE: IEC 60050-444:2002, 444-04-06]

3.10
contact
resistan

resistance
ce of a mated set of contacts under specified conditions

[SOURCE: I|EC 60050-581:2008, 581-23-08]
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wipe
rubbing movement of contact points after they have touched

[SOURCE: IEC 60050-444:2002, 444-04-12]

3.12

drop-away current
maximum current through the coil that, starting from the nominal current value, produces the

opening

[SOUR

of all the make contacts

E. IEC 62912:2015, 3.12]

3.13
elemen
all-or-ng

[SOUR(

3.14

forcibly guided contacts

combing
by mech
position

[SOURC

3.15

mainten
test car
limits, a

[SOURC

3.16

make ¢
contact
the rela

[SOUR(

ary relay
thing relay which operates and releases without any intentional time delay

E: IEC 60050-444:2002, 444-01-03]

tion of make contacts and break contacts designed in'such a way that it is mg
anical means that these make contacts and breakcontacts can never be in thg
simultaneously

E: IEC 60050-444:2002, 444-04-23]

ance test
ied out periodically on an item to, verify that its performance remains within s
fter having made certain adjustments, if necessary

E: IEC 60050-151:2001\:151-16-25]

bntact <for elementary relays>
which is closed_when the relay is in its operate condition and which is openg
y is in its refease condition

E: 1EC60050-444:2002, 444-04-17]

3.17

de sure
e closed

pecified

td when

monost

able relay

electrical relay which, having responded to an energising quantity and having changed its

conditio

n, returns to its previous condition when that quantity is removed

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

3.18
nomina

| current

current passing through the coil of the relay when the coil is supplied with nominal voltage

[SOURCE: I[EC 62912:2015, 3.17]
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opening force
minimum force measured on the relay contact, generated by the relay to open a closed

contact

Note 1 to

3.20
operate

entry: For contacts with double spacing, it is measured upon each individual contact.

condition<for elementary relays>

for a monostable relay, specified condition of the relay when it is energised by the specified
ng quantity and has responded to that quantity

energisi

[SOUR
concern

3.21

pick-up|
minimur
armatur
force, cl

[SOUR(

3.22

release
for a mq
relay, o

[SOURC

3.23
return g
spring W

3.24
routine

current <compression>

n current through the coil that, starting from a null value, is necessary to m
e from the release position to the operate position and apply the specified
osing all the make contacts

E: IEC 62912:2015, 3.19]

condition <for elementary relays>
nostable relay, specified condition of the relay. when it is not energised; for a
e of the conditions, as declared by the manufacturer

E: IEC 60050-444:2002, 444-02-01}

pring
hich generates returning force when the relay is de-energized

test

conformlity test made on'each individual item during or after manufacture

[SOURCE: IEC 60050-151:2001, 151-16-17]

3.25

spring rf]lastic limit

minimurp_stfess leading to permanent deformation

3.26

type test

conformity test made on one or more items representative of the production

[SOURCE: IEC 60050-151:2001, 151-16-16]

gefinition

ove the
contact

bistable
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4 Essential requirements of the relays and their construction

4.1 Generic requirements
411 Generic requirements for spring type signalling relays

The spring type signalling relays in this document shall fulfil (by themselves) all the safety
conditions for safety-related signalling systems without the aid of other relays or without
control of operations in the circuit. This kind of relay shall be compliant with the safety
requirements specified in IEC 62425 and specifically with IEC 62425:2007, B.3.1c¢).

4.1.2 Forcibly guided contacts

SignaIIirLg relays shall be equipped with forcibly guided (mechanically linked) conta¢ts. The
forcibly |[guided (mechanically linked) contacts shall be designed in such a way' that it is
ensured by mechanical means that make and break contacts can never be in thg closed
position|simultaneously.

If one of the make contacts is closed, none of the break contacts shall'bé’closed. If one of the
break cpntacts remains closed, none of the make contacts shall clos€ (assuming that nominal
power donditions apply — see also 4.7.2). Operation of forcibly guided (mechanically linked)
contactg means that if, for example, any given make contact fails\to open and the relgy is de-
energised, none of the break contacts shall close. The same principle applies to the fajlure-to-
open of|a break contact with energisation of the relay, i.e<in this case, no make contact shall
close. ($ee IEC 62912:2015, 5.1.1)

4.1.3 Forcibly guided operation

The efficiency of forcibly guided (mechanicallylinked) contact operation shall be majntained
as long|as the relay operates, even when beyond the specified endurance. This appl|es both
to loaded and unloaded contacts. Forcibly) guided (mechanically linked) operation shall be
maintained even if individual parts of the“relay fail. Under such circumstances, it is irfelevant
whether this failure is due to wear or breakage.

Use of ghange-over contacts is(permitted for signalling relays in safety-related circuits
(see IEC 62912:2015, 5.1-:2)

4.1.4 Degradation.during service

The sprjng typg(relays shall satisfy the product specification during the service life —|refer to
4.7.4.

4.2 Specific requirements

4.2.1 Non-welding characteristics

The relays shall be characterised by their non-weldable make contact points, through the use
of a suitable contact point material (for example, silver-carbon for which there is no risk of
welding above a certain percentage of carbon), or by the introduction of special construction
arrangement reducing risks of welding of the contact points (for example, adequate opening
force, contacts in series, or fusing) — refer to Clause 5.

4.2.2 Opening of make contacts

The relays shall open the make contacts by the force of contact springs and return springs,
when the current is interrupted in the coil.

NOTE The relays that open the make contacts by the falling of the armature under its own weight when the
current is interrupted in the coil are not included in this document.
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4.2.3 Mounting orientation

The mounting orientation may not depend on gravity. However, the mounting orientation is
allowed to be specified with agreement between user and manufacturer.

4.3 Mechanical construction

4.3.1 Connecting device

The connecting devices for relays of the plug-in type (or groups of connectable relays) shall

be configured so that it is not possible for any errors in assembly or connection to occur
(e.g. coding protection).

(see IEC 62912:2015, 5.3.1)

4.3.2 Materials and arrangement

Sufficient space shall be left between the moving parts of the relays and,the detachable case
or cover of the relay (or group of relays), to avoid interfering with its operation.

The material, shape, arrangement and control shall be chosen to' guarantee normal gnd safe
operatidn specified in environmental conditions including transport.

(see IEC 62912:2015, 5.3.2)

4.3.3 Prevention of spring breakage

In order to prevent spring breakage, the partictlar design concept of return springs shall
include the following items:
— Design and validation

a) With regard to all springs including contact members, their maximum outer|surface
gtress shall not exceed 2/3 of'the spring elastic limit.

b) relay shall operate for twice the predefined maximum number of cycleg in the

’:roduct specificationywithout spring breakage.
c) ltems a) and b) shall*be validated by use of a Modified Goodman diagram.
(See Annex A)
— Production andefurbishing

. mooth'surface and free from defects

7))

e (isassembling and assembling procedures

ol 4 4 pu |
[ UJUusSumctit pruttUurcos
— Operation conditions

¢ maintenance period

If necessary, springs shall be protected against corrosion.

Fulfilling all the conditions of 4.3.3 is necessary to satisfy the inherent safety requirements of
IEC 62425:2007.

4.3.4 Prevention of screw loosening

Screws shall be locked to prevent loosening.
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4.4 Environmental conditions

4.4.1 General

The relays shall comply with IEC 62498-3 regarding environmental conditions. Environmental
conditions not covered by IEC 62498-3 shall be agreed between user and manufacturer.

4.4.2 Vibrations and shocks

The relays shall comply with vibration and shock condition in IEC 62498-3. Closed contacts
shall not open longer than the bounce time and open contacts shall not close on their own,
both with the relay de-energised and energised.

If the signalling relays do not comply with these requirements it is allowed to_take| special
measurg¢s, for example spring suspension of the relay, groups of relays, or framework.

4.5 Magnetic system

4.51 Anti-residual magnetism design

The trayel of the moving armature can be limited by means of/stops in the energised and
de-enerfgised positions. If stops are used these elements shall be made of anti-resiqual and
anti-corfosive material.

During the entire service life prescribed, the air gap,“in the energised position of the relay,
shall nof be less than 0,1 mm, to avoid residual sticking of the armature. A smaller dimension
is allowed, if the air gap is completely filled with non-residual material, as long as the| service
life requirements have been met.

(see IEC 62912:2015, 5.5.1)

4.5.2 Function

The chgice of material and the construction shall guarantee the following points through a
predefined service life.

e Thedrop-away current’shall not be less than 30 % of the nominal current.
e The|pick-up current'< compression > shall not be more than 80 % of the nominal cuyrrent.

NOTE Qther valués ¢an be agreed between user and manufacturer.

The drop-away current is measured after magnetising of the relays by a current equivalent to
2,5 timgs\the nominal current.

After a current equivalent to 2,5 times the nominal current energises the relay, the reverse
pick-up current shall not exceed 110 % of the normal pick-up current. If specified in
agreement between user and manufacturer, this residual magnetism test can be eliminated or
an alternative test substituted.

4.6 Design of insulation
4.6.1 General

Design of insulation with regard to electrical stress and environmental conditions, as well as
insulation tests shall be carried out according to IEC 62497-1. Compliance to IEC 62497-1
shall be satisfied depending on relay application specifications (e.g. connection to outdoor or
indoor circuit allowed, working voltage, pollution).
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4.6.2 Overvoltage

Overvoltage category 3 (OV3) to IEC 62497-1 shall apply when determining the clearances
between the following voltage-carrying, electrically-conducting parts:

e the various windings of a coil,

o the windings of the coil and the other parts of the relay,

e the contacts themselves,

e the contacts and earth,

e the contacts and other parts of the relay.

NOTE Ojvervoltage category 3 (OV3) applies to equipment in fixed installations, and for cases wherg a higher
degree of|availability of the equipment is expected.

4.6.3 Test voltage

Users may decide to choose another overvoltage category keeping as. a minimum a test
voltage lequal to 2 000 V rms at 50 Hz or 60 Hz.

This didlectric strength may, in the case of a supply circuit nofconnected to earth, |also be
required for functional combinations (for example, groups offelays), i.e. all thg output
terminals of a combination are tested against earth by applying a voltage of 2 000 V rms,
50 Hz of 60 Hz.

(see IEC 62912:2015, 5.6.3)

4.6.4 Pollution
Unless |otherwise explicitly specified by¢the manufacturer, Pollution degree 3 (PD3) to

IEC 62497-1 shall be assumed for determining the creepage distances between the poltage-
carrying|, electrically-conducting parts:

NOTE Ppllution degree 3 (PD3) designates conductive pollution or dry non-conductive pollution, which c@n be
predicted[to become conductive due to-condensation.

4.7 Clontacts
4.7.1 Spacing (contact gap)
The contacts may)comprise:

e single _spacing with a single contact point,

e single

o

Nnacina with daouhla cantant nainte (han cantant
P g WG O upote-6o a6t p oS tWo—-60ta6Gt

e double spacing (two contacts in series),

e double spacing with double contact points (two set of parallel contacts points in series).

(see IEC 62912:2015, 5.7.1)

4.7.2 Break contact

If a break contact remains accidentally closed, none of the make contacts shall close, even
when the relay is energised at 1,5 times its nominal voltage.

(see IEC 62912:2015, 5.7.2)
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4.7.3

Contact heating

Adequate construction of the contacts ensures that, when in the closed position and under
normal contact force, they shall not become overheated to an inadmissible extend under the
effect of the rated current.

(see IEC 62912:2015, 5.7.3)

4.7.4

Service life

Any type of safety-related relay has its physical life limit of use. Service life shall be
predefined in the product specification or by agreement between user and manufacturer

based omrthrefoltowingpoints:

e the

o predefined regular replacement time or,

e [esu

NOTE A
Annex B.

4.7.5
The val

inimum number of cycles,

tant failure rate in use.

h example of service life agreement giving these parameters for spring type-relays is shown in ir

Minimum distance apart of the relay contact elements

ues given below are minimum distances betweenh the contact points of th

contactg
when th

e 0,3 nm when attraction of the moving armaturetakes place,

e 0,8

NOTE R
Line relay

4.7.6

The compression force of the.c¢ontacts on completion of the movement of the m

armatur

e 0,24
e 0,14
e 0,29
e 0,14

when the make contacts close and between thé ¢ontact points of the make
break contacts close.

m when attraction of the moving armature ceases.

eference standards |IEC 62497-1 and formeér Japanese National Railway Standard (JRS) 22111
(DC, F).

Contact force

e shall not be less than the following:

5 N in the case of-silver to silver-carbon contact points,
7 N in the case’ of silver to silver contact points,
4 N in thieycase of silver-carbon to silver-carbon contact points,

7 N in the case of contact points made of non-corrosive base material.

formative

e break
tontacts

-11:1973,

oveable

Lower

confact force and different contact materials can be accepted as long

as the

requirements of 4.4.2 have been met.

For contacts with double contact points, half the contact force suffices per contact point. For
double spacing contacts, full force is necessary at each contact point.

Compression force applicable for other combination of contact material shall be specified by
the product specification.

4.7.7

Opening force of contacts

Opening force for make contacts shall not be less than 0,490 N.

NOTE The way of measuring is shown in informative Annex C.
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4.7.8 Self-cleaning

All contacts shall have necessary and sufficient contact wipe. The minimum contact wipe is
0,1 mm. When no or less contact wipe is available a minimum operating voltage and current
shall be specified in the product specification.

4.7.9 Bounce

The maximum bounce time on closing and opening of the contact shall be predefined in the
product specification.

NOTE For example, the maximum bounce time is as follows;

e 50 m$ in non-proved spring type relay
4.7.10 [ Contact resistance

Contact|resistance shall not exceed the following values (see Table 1):

Table 1 — Contact resistance

Material Test current (DC) Initial value 2 Field valug P
A Q Q
Ag-Ag 0,1 oA 1
AgC-Agl 2 0,5 1
AgC-Ag 0,1 0,3 1,5
2  new production
b undgr operation

For othgr contact materials, contact reSistance shall be specified by the product specification,
unless yser and manufacturer agreeLon different values.

5 Application conditions
Where direct current signalling relays with weldable contact material are used this should be

in conjunction with_protective devices (e.g. fuse, surge absorber, resistor, etc.) to minimise
the residual risks of contact welding.

Each miethod»of over current protection shall be decided in contracts and/or agreements
between dser and manufacturer, and the manufacturer shall provide detailed operational
paramet i i i of short

circuit current) to the user.

6 Measurement and test methods
Table 2 lists the measurement and test items that shall be used.

Measurement and test methods and other test items listed in the product specification, in the
contract and/or in agreement between user and manufacturer shall refer to relevant standards

or regulations.
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Table 2 — List of measurement and test items

No. Measurement and test items Type test Routine test Maintenance test
1 Visual inspection M M M
2 Performance test M M M
3 Low temperature test M O NA
4 Dry heat test M (0] NA
5 Supply overvoltage test M O O
6 Surge test M (0] (0]
7 Insulation test M M (6]
8 Vibration and shock test M NA NA
9 Mechanical switching test M NA NA
M: Thle execution of measurement and tests items marked with M is mandatory.
O: The execution of measurement and tests items marked with O is subject to contract and/or agreement

between user and manufacturer.

NA: THhe execution of measurement and tests items marked with NA is not applicable!
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Annex A
(normative)

Modified Goodman diagram

A.1 Modified Goodman diagram

The Modified Goodman diagram shows prevention of spring breakage as a safety stress area
(see Figure A.1).

Os

Alternating stres$

O'W "
Safety stress area

o
L

os, oB
Mean stress
IEC

Key
og Yield ptress

oy Fatigye limit stress
og Fractyre stress

Figure A.1 — Modified Goodman diagram

A.2 (Calculation method for maximum stress of return spring

en (see

In this anfiex; the calculation method concerning the item considered in 4.3.3 is giV
FigureslA2_A.3 and A-4).
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Figure A.2 — Example of railway direct current signalling monostable relay
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Figure A .3 — Stress calculation model of return spring

Application conditions

Configuration: Flat spring, cantilever

b Width of spring blade

t Thickness of spring blade

[ Length of spring blade

P Applied force at the end of spring blade
M Bending moment of spring blade

Z Section modulus of spring blade

Q

Stress of spring blade
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Calculation of stress of spring blade:

b

6
]\4max=PmaxxI

Mmin =Pmin x/
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A.3 $tress calculation example of return spring

b=7 mm

t=0,2 mm

/=30 mm

Z= 7x2’2i =4,7x10? mm?3
Pna=0,5N
Pin=0,24 N

Miyyax=0,5%30 =15 Nmm

Mpin=0,24x30=7,2 Nmm

— — 2
amax—; 107 =319-N/mim

12 L 1153 Nimm?
O i -_——
04,7107

Stress for plotting on Modified Goodman Diagram:
OAlt Alternating stress of spring blade:
Opmax-Omin=166 N/mm?

Omean Mean stress of spring blade:

w =236 N/mm?
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