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INTERNATIONAL ELECTROTECHNICAL COMMISSION

REED CONTACT UNITS -

Part 1: Generic specification

FOREWORD

1) The IEC (Internatlonal Electrotechnlcal Commlssmn) is a worIdW|de orgamzatlon for standardlzatlon comprising

all na promote
interngtional co- operat|on on aII questlons concernmg standardlzatlon in the electrical and ele ic|fields. To
this ehd and in addition to other activities, the IEC publishes International Stagdards. irpreplration is
entru i i i i i j R i with may
participate in this preparatory work. i , - g zati } liaising
with {he S Ernational
Organfization for Standardization (ISO) in accordance with conditions determined 3 ween the
two onganizations.

2) The fprmal decisions or agreements of the IEC on technical mdtters™e re ds neg sible, an
intern tlonal consensus of op|n|on on the relevant subjects since eac 8 sentation
from

3) The dpcuments produced have the form of recommendationg for the form

of stgndards, technical specifications, technical reports
ittees in that sense.

S wey ar& accepted by thg National
e

uhdertake to apply IEC International
brds transparently to the maximum i in{ their national and regional standgrds. Any

divergence between the |IEC Standard and or regional standard shall be clearly
indicafed in the latter.

5) The IEC provides no markin i val 4 ible for any
equip v

6) Attentjon is drawn to the possbility\t i i e subject

of patent rights. The IEQ

Internatjonal Standard
nothing |electrica 5

The tex{ of this stan

- All-or-

he following documents:

Report on voting

\ \J4/156/FDIS 94/164/RVD

Full infdrmatiormxon the voting for the approval of this standard can be found in the r¢port on
voting ir||dicated in above table.

This standard cancels and replaces IEC 60255-9 (1979).

The detail specifications (DS), the sectional specifications (SS) and the blank detail
specifications (BDS) are not yet available and will be developed as the need arises.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2005. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or

+ amended.
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REED CONTACT UNITS —

Part 1: Generic specification

1 General

1.1 Scope

This paft of IEC 62246 which is the generic specification applies to d
reed coptact units of assessed quality. It lists the tests and measute
may be |selected for use in detail specifications for such units. This §ta
quality assessment procedures to be followed.

field; it is not restricted to any particular type of contact loath
NOTE 1 |Since tests using a standard coil and standard resistj to define,
this standard is currently restricted to tests of this type.

NOTE 2 |[For elementary relays with reed contac{ units, this r with the

standardq IEC 61810-1 and IEC 61811-1 as applicable.

Where has the

approprjate document, for € ustomer
detail specification.

1.2 Neormative referens

The follpwing r S
For dated references

of the r¢ferenced

cument.
edition

IEC 600

IEC 600

IEC 600
Amendn

IEC 60068-2-1:1990, Environmental testing — Part 2: Tests — Tests A: Cold
Amendment 1(1993)
Amendment 2(1994)

IEC 60068-2-2:1974, Environmental testing — Part 2: Tests — Tests B: Dry heat
Amendment 1(1993)
Amendment 2(1994)

IEC 60068-2-3:1969, Environmental testing — Part 2: Tests — Test Ca: Damp heat, steady
state

IEC 60068-2-6:1995, Environmental testing — Part 2: Tests — Test Fc: Vibration (sinusoidal)
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IEC 60068-2-7:1983, Environmental testing — Part 2: Tests — Test Ga: Acceleration, steady state
Amendment 1(1986)

IEC 60068-2-11:1981, Environmental testing — Part 2: Tests — Test Ka: Salt mist
IEC 60068-2-13:1983, Environmental testing — Part 2: Tests — Test M: Low air pressure

IEC 60068-2-14:1984, Environmental testing — Part 2: Tests — Test N: Change of temperature
Amendment 1(1986)

IEC 60068-2-17:1994, Basic environmental testing procedures — Part 2: Tests — Test Q:
Sealing

IEC 60068-2-20:1979, Environmental testing — Part 2: Tests — Test T,
Amendment 2(1987)

IEC 60068-2-21:1999, Environmental testing — Part 2-21: Te : ness of
terminations and integral mounting devices

IEC 60(68-2-27:1987, Environmental testing — Part bhock

IEC 60(068-2-29:1987, Environmental testing — X Bump

IEC 60(Q68-2-30:1980, Environmental te - Damp
heat, cyclic (12 + 12 hour cycle)

Amendment 1(1985)

IEC 60096 (series), Radi6

IEC 60317-1:199Q, SpecifiCatls Polyvinyl
acetal gnamelle ] é

Amendment 1(1

Amendment 2(1997

IEC 604

IEC 606

IEC 61 Part 1:
Genera

IEC 61811-1:1999, Electromechanical non-specified time all-or-nothing relays of assessed
quality — Part 1: Generic specification

ISO 1000, S/ units and recommendation for the use of their multiples and of certain other
units

ITU-T Recommendation K.17:1988, Tests on power-fed repeaters using solid-state devices in
order to check the arrangements for protection from external interference

QC 001002, IEC Quality Assessment System for Electronic Components (IECQ) — Rules of
Procedure
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1.3 Units, symbols and terminology

Units, graphical symbols, letter symbols and terminology shall, whenever possible, be taken
from the following documents:

ISO 1000, S/ units and recommendations for the use of their multiples and of certain other units
IEC 60027, Letter symbols to be used in electrical technology
IEC 60050, International electrotechnical vocabulary

IEC 60617, Graphical symbols for diagrams

Any othler units, symbols and terminology specific to one of the comp

by the
generic|specification, shall be taken from the relevant IEC or ISO doct der 1.2.
The follpwing additional terminology is also applicable.
1.3.1
reed contact unit
assembly containing contact blades, some or all of baled in
an envelope and controlled by means of exie e.g. an
energizing quantity applied to a coil)
1.3.2
mercury wetted contact unit
assembly containing contact blades, $ mercury
wetted, | hermetically sealed i ternally
generatgd magnetic field{e.g:
1.3.3
contact blade
metal blade pro 2(s| inctions
combingd as in the ¢
For me electric
circuit throug
1.3.4
biasing
continugus ic\fi n of the
contact,
NOTE Fpr histable contact units, operate and release conditions have to be defined by the manufactyrer in the

detail speleiication-with-reference-to-apphled-magneticfield-polarity-

1.3.5

applied magnetic field

externally generated field (for example by a test coil) intended to change the position of the
contact

1.3.6

contact unit, mechanically biased

contact unit where the biasing, to determine the operate and release positions, is achieved
mechanically

1.3.7

magnetically biased contact unit

contact unit to which a biasing magnetic field is applied, determining the functional
characteristics and the operate and release position
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make contact (Form A contact)
means that a reed contact unit is open when there is no applied magnetic field. This is a
normally open contact

1.3.9
break c

ontact (Form B contact)

means that a reed contact unit is closed when there is no applied magnetic field. This is a
normally closed contact

1.3.10
change

-over reed contact unit

containl a make contact and a break contact within its envelope, one Conta

We being

commo
a) ch
C
m
b) ch
C
br
Cc) ch
cq

C
be

1.3.11
type
type co
and falli

NOTE M

1.3.12
variant

variatiom within pecific nominal dimensions and characteristics

1.3.13

rated val

value ag

1.3.14

ange-over break-before-make reed contact unit (Form C cop

bkes.

ange-over make-before-break reed contact unit (Fg

fore-break or break-before-makez

hange-over reed contact unit, one contact cige before th
eaks.

ange-over reed contact unit with unspecifie

ntacts)

hange-over reed contact unit itchy uence can be eithef

e other

e other

Form B

make-

hniques

operate position

position

1.3.15
release
position

1.3.16

where the make contact is closed and the break contact is open.

position
where the make contact is open and the break contact is closed

to operate
reed contact unit operates when it changes from the release position to the operate position

1.3.17

to release
reed contact unit releases when it changes from the operate position to the release position
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just-operate value
value of the magnetic field at which the released reed contact unit just operates (see figure 1)

Saturate value A

Magnetic field

Characteristic
non-release value

Must-not-release value———m=—

—

1.3.19
must-o
stated li

1.3.20

just-relpase va

value of
figure 1

1.3.21
must-rg
stated li
figure 1

1.3.22

Just-release value
(specific to each
contact unit)

Must-release value ———m=

Figure 1 — racte cs

berate value

mit of the appli & reed contact unit operates (see fi

the appli;d e S which the operated reed contact unit just releag

must-n

bt-operate value

-+——— Must-operate value

-
t

IEC 1093/02

gure 1)

es (see

es (see

stated limit of the applied magnetic field at which the reed contact unit does not operate (see
figure 1)

1.3.23

must-not-release value
stated limit of the applied magnetic field at which the operated reed contact unit remains
operated (see figure 1)

1.3.24

characteristic non-release value
stated value of the applied magnetic field above which the operated reed contact unit fulfils
specified qualities, for example contact resistance, noise characteristics, etc. (see figure 1)
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1.3.25

saturate value

arbitrarily defined value of the applied magnetic field at which the reed contact unit is
unaffected by further increase of the applied magnetic field (see figure 1)

1.3.26

bounce

momentary re-opening of a contact after initial closing, or a momentary closing after initial
opening

1.3.27
magnetic dwell (only for change-over contact units)
differenfe in the values of applied magneftic field when the break coniac JustﬁQand the

make cgntact just closes, or vice versa

NOTE Fpr time definitions, see figure 2, for test conditions, see 3.10.

1.3.28
bounce|time
interval |of time between the instant of the first closing (or gpeni nstant of the final
closing [or opening) of the reed contact unit

1.3.29
operate time
time befween the instant of the appligatio and the

1.3.30
release|time
time between the instant<of v p act unit,
and thelinstant the contactNs i

9,
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Oscilloscope diagram

0,62

0,35
0,25

0,62

0,50

0,35
0,25

IEC 1094/02

b) Make-before-break

095/02

Energization of the test coil
t;: operate break time

t,: operate make time

t3: operate transfer time

t,: operate bridging time

t; and tg: bounce times

Refer to figures 5 and 6 for key to V.

Figure 2 —

De-energization of the test coil
ti4: release break time

tio: release make time

t;3: release transfer time

ti4: release bridging time

t;5 and ty5: bounce times

Time definitions
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1.3.31
transfer time (Form C contact)
time interval during which both contact circuits are open (not including bounce time)

1.3.32
bridging time (Form D contact)
time interval during which both contact circuits are closed (not including bounce time)

1.3.33

operate make time
time interval between the instant of the application of a magnetic field to the contact unit and
the instantof the firstctosing of the make contact

1.3.34
operate break time
time intgrval between the instant of the application of a magnefiCi o\the{ contact’unit and
the instant of the first opening of the break contact

1.3.35
release|make time
time int
contact

¢ field from the reed

1.3.36
release|break time
time int - applied magnetic field from the reed
contact 3

1.3.37
operate transfer time

transfer|time measured
position|to the

1.3.38

release
transfer
operate

release

om the

1.3.39
operate
bridging ti
the operate position

ease to

1.3.40

release bridging time (Form D contact)

bridging time during which the make-before-break reed contact unit moves from the operate to
the release position

1.3.41

minimum time of operate energization

minimum time between the instant of the first application of a magnetic field (at a stated
value), and the instant of reduction of that field to the characteristic non release value to
ensure that the reed contact unit is maintained in the operate condition
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1.3.42

time to stable closed position

time between the instant of application of a specified magnetic field to the instant at which the
reed contact unit fulfils specified qualities, for example contact resistance, noise character-
istics, etc.

1.3.43

maximum cycling frequency

maximum number of cycles per second, at and below which, the contact unit still meets the
specifications

1.3.44

faiIure-ILo-make
fault condition of the contacts, indicated by the contact circuit resistance
a speciffed value, for a specified applied magnetic field, within a speci

af the uni exIceeding

1.3.45
failure-fo-break

fault condition of the contacts, indicated by the contact ci
exceed p specified value, for a specified applied magneti

piling to
bd

1.3.46
contact sticking

failure-tp-break of a reed contact unit ¢ ical or chemical effects

1.3.47

maximym contact current
orrelation to a given number and

maximum allowed switched d.c. or pea MTE
frequengy of operations a | ] pesified conditions

1.3.48

limiting continuous

highest |value o@ hich a previously closed contact is capable of
carrying continuousl

1.3.49
maximy
maximu

1.3.50
contact
spurious ‘peak-to-peak voltage which is generated across the reed contact unit terminations,
in specified conditions

1.3.51

thermal e.m.f.

e.m.f. generated by the reed contact unit, when connected to an external circuit in an operate
position and subjected to a temperature differential

1.3.52

duty cycle

ratio, expressed as a percentage, of the duration of energization to the interval between
commencements of successive energizations
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1.3.53

drain-time

time taken for the contacts to become electrically open after they have been flooded with
mercury by inversion and then returned to the preferred position

NOTE In the case of change-over mercury wetted contact units there are two drain-times; one for each position of
the contact.

1.3.54

preferred position

position recommended for use and in which tests are normally performed, unless otherwise
specified

1.3.55
mountihg position restriction

maximum angle from the preferred position at which the device ¢
meet thé specifications

unted yd still

1.4 Preferred values

The following preferred values shall be used, 2SS O tated in th¢ detail
specification.

1.4.1 Frequency of operation

1;2; 5;B; 10; 12,5; 16; 20; 25; 30; 50; 6 ar second.

1.4.2 Duty cycle

50 %.

1.4.3

a) 0,01 ; 220; 250; 380; 500; 1 000; 1 500; 2 000 V a.c.
(r.m

b) 0,01} ONOV0; 6,3; 10; 12; 15; 17; 20; 24; 30; 36; 48; 50, 60; 80;
100; . 4407/500; 600; 800; 1 200; 1 500 V d.c.

1.4.4

1; 1,25; ; ; 4; 5; 6,3; 8 A or the decimal multiples or submultiples pf these

figures In am are preferred.

1.4.5 lLoad ratings

1; 2; 5; 10; 15; 30; 50; 100; 150; 250; 500 VA.

1.4.6 Number of operations

5 000, 10 000, 20 000, 50 000

1010°, 2105, 1106, 2108, 51108, 1107, 2107, 5107, 1108, 2108, 5108, 1109, 11010,

1.4.7 Climatic category

The climatic category (see appendix A of IEC 60068-1) of a reed contact unit, both steady
state and cyclic shall be established by a selection from the following preferred standard
values of lower and upper ambient temperatures and damp heat values.
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a)

b)

1.4.8 Preferred environmental severities

a)

The preferred values of lower ambient temperature are:

- 65, - 50,-40,-25,-10°C

The preferred values of upper ambient temperature are:

40, 55, 70, 85, 100, 125, 200 °C

The preferred times of exposure to damp heat, steady state are:
4,10, 21, 56 days

The preferred climatic categories are:
65/ 125/ 56

40/100/ 56

401100/ 21

40185/ 56

40170/ 21

25170/ 21

25|55/ 04

10/{40/ 04

1055/ 04

Vibration (IEC 60068-2-6, Test Fc

Frequency 0. of sweep cycles
10-500 Hz 10
10-500 Hz 10
10-2000 Hz 8
10-2000 Hz 8

swe

Cross-0

b) Bump (I

c) Sho
11
11

d) Accglerdtion (IEC 60068-2-7, Test Ga)
m/s2 g
98 10
196 20
490 50
19 600 2 000
49 000 5000
98 000 10 000
196 000 20 000
294 000 30 000

e)

Duration of 1 min in each direction prescribed in the specification.
Low air pressure (IEC 60068-2-13, Test M): 80 mbar
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1.5 Marking

The sectional or detail specifications shall indicate the identification criteria and other
information to be shown on the unit and/or package. The letter or colour code shall be
described in full or reference made to the appropriate specifications. The order of priority for

marking small units shall be specified.

The marking shall, as a minimum, consist of:

— the trade mark or the manufacturer's name;
— the unit type and variants' code;

h P I R Y £ £ 4 PR I I 4o 1
- t e godeTa date or marraraoiurc, YuaritmicUu Uy TIHOUTIUTS UT 1TSS,

Each pgqckage of reed contact unit shall be marked with the following j

— date|code;
- numter of the detail specification;
— manpfacturer's factory identification code;

— addifional marking as required by the detail specifice

1.6 Order of precedence

Where any discrepancies occur for af
of authdrity:

the detail specification,
the gectional specificajio

rank in the following order

plicable

c) the generic specification
d) any ¢, of the IEC) to which reference is mpade
The san

1.7 P

1.71

As mer|

internat

1.7.2

A sheet

a) physical properties,

b) important characteristics,
c) hazards/symptoms,

d) preventive measures,

e) fire extinguishing/first aid,
f) spillage,

g) storage,

h) labelling,

should be given to the user.


https://iecnorm.com/api/?name=4104545c19157f3112bf5e68b71d9243

62246-

1.7.3

1 0 IEC:2002(E) -17 -

Recommendations for control and disposal

a) Control of mercury wetted contact units:

the contact units shall be stored in the manufacturer's packaging until required for
assembly;

sufficient number of contact units should be released from stock to cover the
immediate assembly programme; unused contact units should be returned to stock;

contact units rejected either due to damage or failure should be stored in a suitable
container until disposal,;

contact units should be regularly monitored to ensure that no units are lost or mislaid.

b) Disposal of mercury wetted contact units:

— i1 is illegal to put mercury wetted reed contact units in any estic or
industrial general waste, unless local laws allow exception amount
af mercury used per total weight of disposal (percentage s and
regulations have to be followed;

— dontact units in any condition (intact or damaged) rtShOUId
Re stored separately in an impervious container u ity to be
teken or sent to a licensed disposal or recycling’si

— the licensed site may be for instance an inciner land-fill or & metal-
recovery dealer; licensing is the prerogati

2 Quplity assessment procedure

2.1 General

The badic concept of the 3 as i i e to the
purchaser that the corponhe h 8 i g§ in the
relevan{ specifications

Before ¢ e IECQ
quality & . essary that his production organization, facilities,|storage
and delivery sys iza cilities for inspection and tests of components, and
arrangements for galikration'n e requirements of the IECQ system. In particular} it shall
be dempnstrated\the iate parts of the organization and its facilities are upder the
direct cpntroNor surveillancendf the person appointed as chief inspector. This appjroval of
manufa¢turers 3 accordance with IEC QC 001002.

The prdcedure qualification approval of electronic components as stipulateq in IEC
QC 001p02 comprise’the following consecutive basic steps

a) qualification approval,

b) quality conformance inspection.

211

Primary stage of manufacture

The primary stage of manufacture is defined as the plating and related processing of the
contact blades.

21.2

Structurally similar components

The blank detail specification(s) shall define those reed contact units within its scope which
may be considered as structurally similar.
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2.1.3 Subcontracting

Subcontracting is permitted for any stages preceding the primary stage of manufacture
(see 2.1.1). Subcontracting shall be in accordance with requirements of annex B to clause 2
of QC 001002-3. Subcontracting the primary stage of manufacture and/or subsequent stages
to an unapproved manufacturer is forbidden.

2.2 Qualification approval procedures

These procedures shall be in accordance with the requirements of QC 001002-3.

The manufacturer shall comply with the requirements for the primary stage _of manufacture

(see 2.1.1) as well as with the requirements given in the sectional and detail spéﬁions.

In addit|on, the manufacturer shall produce test evidence of confory to\thexspedification
requirements either on three consecutive lots for lot-by-lot ingpextion ng’lot for
periodig inspection, or on a fixed sample subjected to the pres < S.
Samples shall be taken from the lots in accordance with & A OXNOrmal, inspectipn shall
be useq, but where the sample size is less than thai whi ~ on zero
defectiv| to give
acceptance on one defective.

23 Q

The qu of QC
00100243.

The blgnk detail specifi 3 S shall be
included in each detaifkspesificati e of the
specification.

This tegt sched 3.2.3 of
IEC QC|001002-3) f¢

The bla he sub-
group k detail
specific up is to
be obs

Where 3 b symbol
"D" shall be-“placed”alongside of the title of the subgroup in the schedule of ingpection
requirernents in the blank detail specification

2.3.1 Delivery of units subjected to destructive tests or non-destructive tests

Units subjected to destructive tests shall not be included in the lot for delivery. Units
subjected to non-destructive tests may be delivered provided they are re-tested to Group A
(see 3.2.3 of IEC QC 001002-3) requirements and satisfy them.

2.3.2 Delayed delivery

Units which have been held by the manufacturer for a period exceeding 12 months following
acceptance inspection, shall be re-inspected as prescribed in the detail specification, unless
another period is specified therein.

If this has been done for the complete lot, no further retesting before delivery is needed for
another period of one year or as otherwise specified in the detail specification.
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2.3.3 Supplementary procedure for deliveries

When this has been nationally recognized, manufacturers may, at their discretion, supply
units that have met a higher assessment level against orders for a lower assessment level.

2.3.4 Unchecked parameters

When, in detail specifications, supplementary information is given, this shall not be the
subject of inspection.

2.3.5 Release for delivery before the completion of Group B tests

When th been roup B
(see 3.2.3 of IEC QC 001002- 3) tests the ma e units
before the completion of such tests.

2.3.6 Pcreening procedures

When dcreening is specified in the detail specification o 2} it Is to be
applied |to all devices in the production lot prior to th nati quality
conformance testing (lot-by-lot and periodic).

The test shall be performed in the given order; \ ever, part of¥screening sequlience is
already |performed during production a d.

Any deyice found defective during any idered as
part of the production lot for subseque

3 Test and measures

3.1 Ineral

The blank deta , wWhich
measur=ments , pnd the
sequen(

3.2 A

The tes arily the
only me National
Supervising results
equivalgnt to tho

Alternative methods shall not be used where methods are specifically designated as referee
or reference methods.

3.3 Standard conditions for testing

Unless otherwise prescribed, all tests shall be carried out under standard atmospheric
conditions for testing, as specified in IEC 60068-1. The stages of each test shall be carried
out in the order written.

For those measurements that require the reed contact unit to be energized, the reed contact
unit shall be positioned in its test coil, as prescribed in the detail specification.

Test coils and test systems shall, wherever possible, be selected from the list of standard test
coils in annex A and from the test systems in annex B.
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The test shall be carried out in an environment in such a way that no external field or body
shall influence the test results by an amount equivalent to 0,5 A x turns or 2 %, whichever is
the greater.

The voltage of the test supply as measured at the test specimen shall remain within 0,5 % of
the nominal value at all test conditions other than the voltage test, unless otherwise
prescribed.

In case of mercury wetted contact units the tests shall be made with the unit in the preferred
position, unless otherwise prescribed in the detail specification. The preferred position shall
be described in the detail specification.

3.4 Visual inspection and check of dimensions

3.4.1 Visual inspection

Unless ptherwise prescribed in the detail specification, inspection_skal d under
normal yisual conditions. The workmanship, seals, finish, mers i ing shall
be as pfescribed in the detail specification.

If presdribed in the detail specification, more deta i inspection under slpecified
magnifi¢ation shall be made for failures such as:

— glasp defects: cracks, bubbles, crys rt-seals,

unwetted parts, etc.
— geometrical defects: contact alignme ; i burrs, parallelism, etc

— mec J, rusting, magnetic and unmagnetic

dirt, \whisker growth, etes

— mergury defects: insuffici ing d Wetting, mercury level, mercury|outside
enveglope, mercury [syrface it S

3.4.2 Outline @n

The out|ine dimensgi cked and shall comply with those prescribed in the detail

specific

3.4.3 Mas

The non

344

a) For wusualinspectiontypicalh: conditions—of lHght and magnificationlimits of defect
ISHa+—HSP Ho-R+Hypicay-—cohRaHehRs—oHgR —ahReRaghHHeaHORA—HRHSO+ae+ect.

b) Outline dimensions.

c) Nominal mass.

3.5 Functional tests
3.5.1 Procedures

a) Functional tests shall be applied, in the order given, to the reed contact unit mounted in a
test coil. Unless otherwise prescribed, the increase and decrease of the energization of
the coil shall be performed at a rate not greater than:

5 A x turns/ms for saturate value and zero energization;

1 A x turns/ms for must-not-release, must-release, must-not-operate, must-operate, just-
release and just-operate values.
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Either of the following monitoring procedures may be used:

Procedure 1: Contact circuits shall be monitored, throughout the tests, for failure-to-make
and failure-to-break at the appropriate values of test coil energization.

Procedure 2a: Physical opening and closing of the contact shall be monitored throughout
the tests by magnetic induction or other equivalent methods.

1)

2)

Saturate: The test coil shall be energized for a specified period to the saturate value.
The contact is then in the operate position.

Must-not-release: When prescribed, the energization of the coil shall be reduced to the
must-not-release value (see notes 1 and 2).

3) Must- release The energlzatlon of the coil shall be reduced from the must-not-release

Unless
to zero

bughout

e value.

ms.
increased

d to the

ust-relea S gizati { the i - release
alue (or in’i €

nly when

imilar test

Felease,
5.

Procedure for test system 1

1)
2)

The central coil M energization shall be zero.

The L coil energization shall be increased to the saturate value of the release position
and afterwards decreased to zero.

The R coil energization shall be increased from zero to the must-operate value.

The R coil energization shall further be increased to the saturate value of the operate
position and afterwards decreased to zero.

The L coil energization shall be increased to the must-release value.


https://iecnorm.com/api/?name=4104545c19157f3112bf5e68b71d9243

3.5.

be complied with.

- 22 - 62246-1 O IEC:2002(E)

Procedure for test system 2

1) The central coil M energization shall be brought to the saturate value of the operate
position and shall afterwards be decreased to zero.

2) The energization of the coil shall then be increased to the opposite polarity to the
release value and further increased to the saturate value of the release position and
afterwards brought back to zero.

3) The energization of the coil shall be increased in the opposite polarity to the operate
position.

2 Requirements

Procedure 1: The contact circuit resistance limits for failure-to-make and aﬂure\&break shall

Procedyre 2: Physical opening and closing of the contact shall be
release) must-not-release, must-operate and must-not-operate.

3.5.

3.6

3.6.

Functional,tests

3 Information to be stated in the detail specificatié

Test coil (and test system, if applicable)

Method of monitoring opening and closing

Saturate value and period of appfication
List-not-release value (if applicakle)
List-release value

M

M

Mpst-not-operate value (if applicable
Mpst-operate value

Cc

FIiIure-to- ake (for D
F iIure-to Ncorftact circuit resistance limit

1

hall be applied, in the order given, to the reed contact unit mounted |n a test

coil. Thp\position of the reed contact unit in the test coil and the influence of the external
fields mustTenmaimconstanmtdurimgthetest—Comntact Tircuitsstrattbemomitoredthroughout the
tests for failure to make, and failure to break at the appropriate values of test coil
energization.

a)

Saturate:

The test coil shall be energized to the saturate value for a minimum period of 20 ms, unless
otherwise prescribed. The contact is then in the operate position. The saturate energization
shall be reduced to zero and shall remain at zero for a minimum period of 20 ms.

Just-operate (1):

The energization of the coil shall be increased from zero, in the same polarity to the just-
operate value.

Saturate (reverse polarity):

The energization shall be reduced from the just-operate value through zero to the saturate
value in the reverse polarity, for a minimum period of 20 ms, unless otherwise prescribed.
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d) Just-operate (2):

The energization shall then revert from the saturate value (reverse polarity) through zero
to the original polarity, to the just-operate (2) value.

3.6.2 Requirements

The remanence value shall be the difference between the just-operate (2) and just-operate
(1) value divided by the just-operate (1) value. The contact circuit resistance limit for failure-
to-make shall be complied with, for procedure 1 according to 3.5.2.

3.6.3 Information to be stated in the detail specification

a) Tesf coil.

b) Satyrate value.
just-operate (2) — just-opeée\q
c) Remanence value in %: 100 x AN 2

just-operate (1)

d) Failyre-to-make contact circuit resistance limit for proce

e) Time at zero energization if other than 20 ms.
A

A x {urns
Saturate

Just-operate (2)

[

~_ \—/ 1
:: Saturate
(Reverse polarity)
IEC 1Q96/02
ure-3’- Remanence test sequence

3.7 C ircuit'\resjstarice

3.71

The cortact eircui istance shall be measured by the Kelvin method (4 points methjod) at a
point 6 |mu from the point of emergence of the termination from the seal, or to the point
prescribed in the detail specification.

The voltage and current applied to the contact circuit shall be not more than 100 mV and
10 mA a.c. r.m.s. or d.c. unless otherwise prescribed. Preferred values for the voltage applied
are: 30 mV and 100 mV (a.c. r.m.s. or d.c.).

The frequency of the alternating current shall be in the audio frequency range.

When d.c. is used, the direction of this current shall be reversed, and the measurement
repeated.

The value of contact resistance shall be the mean of the two values.
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The reed contact unit shall be saturated magnetically unless otherwise prescribed and the test
coil energization reduced to a value prescribed in the detail specification.

The break contact circuit resistance shall be measured without energization of the test coil
unless otherwise specified.

The measurement circuit may be connected to the reed contact unit at instants 0 or t, (see
figure 4) as prescribed in the detail specification.

The measurement circuit shall be disconnected from the reed contact unit at the instant t; as

prescribed in the detail specification.
nt t;:% for the

ecification.

The mepsurement of the contact resistance shall be made between in
make cgntact and between tg and fg for the break contact, see figure 4«

3.7.2 Requirements

The contact circuit resistance shall not exceed the value pres

!

A x turns
Saturation

Test make contac Test break contact

-
-

t

IEC 1097/02

Value of saturation and the reduced value.

)
)
c) Contact’circuit resistance.
)
)

ty, ty, t3, ty ts and tg.
f) Applied measurement voltage and current (if applicable).

g) The frequency of the applied qualities used for contact circuit resistance test, where
applicable.

3.8 Dielectric test
3.8.1 Procedures

When the terminals of the test equipment are short-circuited, the current shall be between
0,1 mA and 1 mA.
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a) Procedure 1
The test voltage, as prescribed in the detail specification shall be applied:

— between the terminals of a normally open contact unit in the release position,

— between the terminals of the make and break contact for both the operate and the

release positions of the contact unit, unless otherwise prescribed

specifications (Form C and Form D contacts),
— between all specified conductive parts of the reed contact unit.

in the detail

The test voltage (d.c. or a.c.) (45 Hz — 65 Hz) shall be applied between the terminals for

one of the following durations:
— for (60 £ 5) s,

— fpr1s(at 1,1 times the specified voltage).

b) Prodedure 2

The|method prescribed in 3.8.1 (a)) can be applied with ar
ionigation method.

Unlgss otherwise prescribed in the detail specification, A
be applied.

3.8.2 Requirements

The leakage current through the reed centag
specifie

3.8.3

a) Prodedure 1 or 2.

b) Predonditioning, if &

c) Voltage betw
opeljate and@
othefrwise pre »

d) Con
e) Durati
f) Max

e for a

oth the
unless

leakage
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3.9 Insulation resistance
3.9.1 Procedure
The test voltage, as prescribed in the detail specification, shall be applied:

— between the terminals of the make contact (and break contact, in both the release and the
operate positions of the contact unit; Form C and Form D contacts), unless otherwise
prescribed in the detail specification;

— between specified metallic parts of the reed contact unit.

The insulation resistance of the reed contact unit shall be measured at the d.c. voltage level

prescrl ed-irthedetatt bpcblllbaLlUll which—shatt pIUIUIdUIy beomeof-the f6Ttowm

- 100V

- 500V

The vollage shall be applied for at least 0,5 s, or for a longer pe a b obtain

a stablel reading, after which the insulation resistance shall be

3.9.2 Requirements

The insplation resistance value obtained shall he that prescribed in the detail

specification.

3.9.3 Information to be stated in the

a) Insujation test voltage.
b) Minimum value of ins
c) Confuctive parts.

3.10 Operate,

3.10.1 Procedure

NOTE T upon the
reed conf hd closed
positions.

Suitable

The tes be (e.g.
mercuryf rcuit.

Operate make, break and transfer or bridging time

The zero energization shall be maintained for a minimum period of 10 ms. The d.c. supply
voltage shall be set to provide a steady current equivalent to 150 % of the must-operate
value. This shall be applied to the test coil and the times t, (t,, t3, 4 if applicable) of the reed
contact unit shall be measured.

Bounce time (operate) (5, tg)

The bounce time (operate) shall be measured, under the same condition as the operate time.
Discontinuities of less than 10 ps shall be ignored, unless otherwise prescribed.

Release make, break, bridging or transfer time

The d.c. supply shall be set to 150 % of the must-operate value and maintained for a
minimum period of 10 ms prior to disconnection of the coil energization, and the times t;4 (t,,
t13, t4 if applicable) of the reed contact unit shall be measured.
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Bounce time (release) (t5, t1g)

The bounce time (release) shall be measured, under the same conditions as the release time.
Discontinuities of less than 10 ps shall be ignored, unless otherwise prescribed.

3.10.2 Requirements

The time(s) shall not exceed that (those) prescribed in the detail specification.

3.10.3 Information to be stated in the detail specification

Y

Test coil number (see annex A).

T

Tegt system description.

O QO O

)
)
) Must-operate value.
)
)

Op¢rate time, maximum.

Relpase time, maximum.
) Opeérate bounce time, maximum (where specified).
g) Release bounce time, maximum (where specified).
h) Tegt circuit potentials and resistances.

i) Re;Letition rate and duty cycle.
j) Tra
k) Brid

—h

sfer time, maximum and mini
Cdand D contacts.

v

B

10 kQ
R
AN /

Contact unit under test

IEC 1098/02

E: Earth/Ground
T: Trigger
Y: Amplifier

Figure 5 — Test circuit for the measurement of release and bounce time
of a make contact unit
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NOTE Ir] order to distinguish between bridging and transfe
the resistprs: Ry =1, R, =2, R3 =2/3, R, = 1

311 C
3.11.1

Procedu

The tes

a)
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Measuring
device

Sgr r—t——

/4'—0 }

\ Re |

Bounce fn_eg test } C }
syst_em driving Vg | Ei| |
device | |
| Testl

1 coil 1

]

Test system

Test coil R4 to Ry:

Cdntact unit under test
Erlergization voltage supply
Syitch, bounce-free

Tdst supply voltage

ratios for

Mak
The bized at
150 ire, the

to the

uppér limityaceqrding to the given climatic category over 1 h approximately.

The|reed contact unit shall be held operated at 150 % of the must-operate valug at this
temperature for not less than 24 h. The coil energization shall then be disconnected
without any physical disturbance to the contact unit under test and the release break time
shall be measured while still at this temperature (see 3.10.1).

The difference between the first and the second measurements indicates the degree of
contact sticking.

The heating from the coil shall be taken into consideration.

Break contact

The reed contact unit under test shall be mounted in a test coil with no coil energization
and then while at room ambient temperature, the operate break time shall be measured by
applying 150 % of the must-operate value of energization.

The ambient temperature shall be raised to the upper limit according to the given climatic
category over 1 h approximately without coil energization.


https://iecnorm.com/api/?name=4104545c19157f3112bf5e68b71d9243

62246-1 O IEC:2002(E) -29 -

Procedyre 2: Change of just-release

a)

The reed contact unit shall be held at this temperature for not less than 24 h without coil
energization.

Without any physical disturbance to the contact unit under test, the operate break time
shall be measured while still at this temperature by applying 150 % of the must-operate
value of energization.

The difference between the first and the second measurements indicates the degree of
contact sticking.

The heating from the coil shall be taken into consideration.

Requirements

The difference between the two time measurements shall not exceed theyalue prescribed
in thle detail specification.

Infolmation to be stated in the detail specification
1) Test coil.
2) Upper category temperature.

3) Tlhe maximum permitted value of the difference second

measurement.
4) Test circuit description.
5) Test period if over 24 h.

Makpe contact

The just-release value shall be me fe value

shal| not be applied.
The|reed contact uni éd in a test coil and the coil enerpized at
150 [% of the mustioperate P ile at room ambient temperature, the just-
release value
With the co

maiqtained,Mhe ambient temperature shall be raisedq to the
upper limit accord !

given elimatic category within 1 h.

/[d operated at 150 % of the must-operate valug at this

Without any physi i ance to the contact unit under test the just-release value shall
‘ this temperature.

The |[differe v these two measurements indicates the degree of contact sjicking.

The |heatingScom the coil shall be taken into consideration.

Bregk. contact

The just-operate values shall be measured according to 3.5, except that the saturate value
shall not be applied.

The reed contact unit under test shall be mounted in a test coil and the coil energization
shall be increased from zero, and then while at room ambient temperature, the just-
operate value shall be measured.

The ambient temperature shall be raised to the upper limit according to the given climatic
category within 1 h, without coil energization.

The reed contact unit shall be held at this temperature for not less than 24 h without coil
energization.

Without any physical disturbance to the contact unit under test the just-operate value shall
be measured while still at this temperature.

The difference between these two measurements indicates the degree of contact sticking.
The heating from the coil shall be taken into consideration.
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Requirements

The difference between the two measurements shall not exceed the value prescribed in
the detail specification.

Information to be stated in the detail specification

Test coil.

Upper category temperature

The maximum permitted value of the difference between the two measurements.
Rate of change of energization if other than 1 A x turns/ms.

Method of monitoring.

Tailure-to-break contact circuit resistance limit, when using procedure 19 5.0.1.

pulses
e lower

out any
checked

il is re-

within a

reak time

pulses

lue and

ate value
W|thout any phy3|cal disturbance of the reed contact unit under test and the umt shall
be checked for failure-to-break (see 3.5). The checking voltage for failure-to-break
shall be removed before the test coil energization is disconnected.

The above cycle of tests shall be repeated at least five times.

A failure shall be any occasion on which the contact fails to break, measured within a
specified period after the energization of the test coil.

NOTE A tendency to stick can also be estimated by comparing operate value and operate break time
during the test as under 3.11.1.

b) Requirements

The total number of failures-to-break shall not exceed that prescribed in the detail
specification.
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c) Information to be stated in the detail specification

1) Test coil.

2) Pulsing rate.

3) Limits for the peak-to-peak value of the pulses.

4) Number of test cycles if exceeding five.

5) Acceptable number of failures-to-break.

6) Minimum contact circuit resistance defining failure-to-break.
7) Specified period of measurement.

3.12 Reébustness of terminals

3.12.1 Procedure

The reefd contact unit shall be subjected to the procedure of Tes

3.12.2 Requirements

ggradation is permitted
ges in the functional

ageing
h, if so

Test Ta

Resistance to soldering heat

The reed contact unit shall be subjected to one of the methods for resistance to soldering
heat of Test Tb of IEC 60068-2-20.

3.13.2 Requirements

The requirements for solderability and resistance to soldering heat shall be prescribed in the
detail specification.

3.13.3 Information to be stated in the detail specification

a) Method.
b) Information required by the methods chosen from IEC 60068-2-20.
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3.14 Climatic sequence

2002(E)

In the climatic sequence, an interval of not more than three days is permitted between any of
these tests, except between damp heat, cyclic, first cycle and dry cold.

In such a case, the cold test shall follow immediately after the recovery period specified for
the damp heat test.

The tests and measurements shall be performed in the following order:

3.14.1 Procedure

a) Dry

The
accd

b) Danm

- 1
[¢

- A
c) Cold

The
accd

d) Low

The
seve

e) Dam

The
that

The
Upo

func

neat

reed contact unit shall be subjected to Test Ba of IEC 60068:2- per limit

rding to the given climatic category.

p heat, cyclic, first cycle

r:l:e cycle

itted.
test.
ver limit
bgree of
|.8.
ception

number@

N completiop nditions
s of the

ional tests (3.5);

)
)
c) cont
)
)

act-circuit resistance (3.7);

voltage proof (3.8);
insulation resistance test (3.9);

f) sealing (3.22).

3.14.3 Information to be stated in the detail specification

O QO O T Q©

Degree of severity for Test M.
Duration for Tests Aa and Ba.

)

)

) Number of cycles for Test Db.

) Permissible changes of functional characteristics.
)

Contact-circuit resistance.
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f) Maximum value of leakage current permissible.
g) Insulation resistance.
h) Method Qk or Ql of IEC 60068-2-17, and leakage rate.

3.15 Damp heat, steady state
3.15.1 Procedure

The reed contact unit shall be subjected to Test Ca of IEC 60068-2-3, using the appropriate

degree of severity prescribed in the detail specification.

3.15.2 Requirements

as pres¢ribed in the detail specification:

visugl inspection (3.4);
functional tests (3.5);

)
)
c) contpct-circuit resistance (3.7);
) voltgge proof (3.8);

)

insulation resistance test (3.9);
f) seal|lng (3.22);
g) soldprability (3.13.1).

3.15.3 Information to be stated in the d i
a) Deg 0068

) ree of severity for Q6 8<2-

b) Permissible changes S

c) Con act-circ@s' )

d) Max|mum valire/0frea issible.

e) Insu

f) Test 68-2-17, and leakage rate.
3.16 R

3.16.1

The reefl contact unit’shall be subjected to Test Na or Nc of IEC 60068-2-14.

ing tests

3.16.2 Requirements

The reed contact unit shall be visually examined. There shall be no visible damage, unless
degradation is permitted to the extent explicitly prescribed in the detail specification, and the
marking shall be legible as prescribed in the detail specification. The reed contact unit shall

meet the requirements of the sealing test (3.22).

3.16.3 Information to be stated in the detail specification

a) Test Na or Test Nc of IEC 60068-2-14.

b) Information required by the test selected (in particular test conditions and severities).

c) Test method Qk or QI of IEC 60068-2-17, and leakage rate.
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3.17 Salt mist
3.17.1 Procedure

The reed contact unit shall be subjected to Test Ka of IEC 60068-2-11.

3.17.2 Requirements

The reed contact unit shall be visually examined. There shall be no visible damage and the
marking shall be legible as prescribed in the detail specification.

3.17.3 Information to be stated in the detail specification

As statdd in Test Ka of IEC 60068-2-11.

3.18 Bump
3.18.1 Procedure

The reefd contact unit shall be subjected to Test Eb of IEC

The preferred severity is stated in 1.4.8.

The severity shall be as prescribed in the details

a) Method 1 — Functional

For the purpose of this test, the r \ all be rigidly mounted in a test coil.
The|sample shall then be submitted to number of bumps with the ftest coil
enerngized at 150 % of tt e other half of the number of bumps
whil¢ de-energized. Th oatinuodsly monitored to detect false opgning or

closing.

b) Method 2 — Surviva
Duripg this to the
required numbgr

3.18.2
Method

During the o-make or failure-to-break shall exceed 10 ps.

Immediately following the bump test, the reed contact unit shall meet the requiremenis of the

f0||0W|nU fncfc, as prncnrlhnd inthe detail cpnnlflr\nhnh:

a) visual inspection (3.4);
b) functional tests (3.5);
c) sealing (3.22).

Method 2

Immediately following the bump test, the reed contact units shall meet the requirements of the
following tests, as prescribed in the detail specification:

a) visual inspection (3.4);

b) functional tests (3.5);

c) sealing (3.22).
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3.18.3 Information to be stated in the detail specification

a)
b)
c)

Info
Met

rmation required by Test Eb of IEC 60068-2-29.
hod 1 or 2.

Identification of the plane of movement of the contacts (if appropriate).

Mounting jig.

Permissible changes of functional characteristics.

Tes

t method Qk or QI of IEC 60068-2-17, and leakage rate.

3.19 Vibration

3.19.1

a) Prodedure

The
(vib
8.1

is sthpted in 1.4.8.

Vibration 1 — Functional

reed contact unit shall be subjected to Test Fc of |
fation response investigation) followed by 8.2.1 (endurs
vibration response investigation) of IEC 60068-2-

ses 8.1
d finally
severity

Unle

- i irection
q pke and
Rreak;

- i
. t in the

preferred posit
For the purpose of th
Dur operate

ing this te
valup and ds

condition to synchronize with the completion of

each vibration Sw cts in the resonance frequency band.

The hall be continuously monitored to detect false|contact
opefming or.closin

Ade pe taken to shield the reed contact unit from the magnetic field
of th

Dur

Immﬁdiately following the tests, the reed contact units shall meet the requirement
follo :

1)

i t, noMailure-to-make (or failure-to-break) shall exceed 10 ps.

visual inspection (3.4);

2) functional tests (3.5);

3)

sealing (3.22).

Information to be stated in the detail specification

1) Axis of mounting if different from above.

Identification of the direction of movement of the contacts (if appropriate).
Severity.

Permissible changes of functional characteristics.

Mounting jig.

Test method Qk or QI of IEC 60068-2-17 and leakage rate.

s of the
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3.19.2 Vibration 2 — Survival

a)

2) Identification of the direction of movement© ontgcts \f appropriate).
3) H 6
4) Mounting jig.
5) 1
3.20 Shock

3.20.1 Procedure

The ree
The pre

The seVv

Procedure
The reed contact unit shall be mounted in the jig prescribed in the detail specification.

The vibration test shall be carried out at 50 Hz for 6 h with a vibration amplitude of
0,35 mm unless otherwise prescribed in the detail specification.

Unless otherwise prescribed in the detail specification, vibration shall only be applied
normal to the longitudinal axis with the direction of acceleration in the same direction as
the movement of the contacts during make and break.

NOTE Where the direction of movement of contacts is not identifiable, this test is not applicable.
Requirements
Immidiately following the test, the reed contact units shall meet t requN& of the

following tests as prescribed in the detail specification:
1) Misual inspection (3.4);

2) fpnctional tests (3.5);

3) 9gealing (3.22).

Infolmation to be stated in the detail specification

0

1) Axis of mounting, if different from above.

est coil.
test coil
shocks

ene
whilg de<energized.

The reed contact unit under test shall be continuously monitored to detect false opening or
closing.

Method 2 — Survival

During this test, the reed contact unit shall be rigidly mounted in the jig prescribed in the
detail specification and subjected to the required number of shocks.

3.20.2 Requirements

Method 1

During the test, no failure-to-make or failure-to-break shall exceed 10 ps. Immediately follow-
ing the test, the reed contact unit shall meet the requirements of the following tests as
prescribed in the detail specification:
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a) visual inspection (3.4);
b) functional tests (3.5);
c) sealing (3.22).

Method 2

Immediately following the shock test, the reed contact unit shall meet the requirements of the
following tests as prescribed in the detail specification:

a) visual inspection (3.4);
b) functional tests (3.5);

C) Sea|:||y (022)

3.20.3 Information to be stated in the detail specification

D

) Infogmation required by Test Ea.
) Method 1 or 2.

) Mounting jig.
)

)

o O T

Pern
) Test

- O

3.21 A nly)
3.21.1

The ree
The pre

Unless
normal

applied
 as the

For the

During thi

Fe value
and de-gnergi

ication.

The reefd eontact unit under test shall be continuously monitored to detect opening or ¢losing.

3.21.2 Requirements

Immediately following the acceleration test, the reed contact unit shall meet the requirements
of the following tests as prescribed in the detail specification:

a) visual inspection (3.4);

b) functional tests (3.5);

c) sealing (3.22).
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3.21.3 Information to be stated in the detail specification

a) Information required by Test Ga of IEC 60068-2-7.

b) Mounting jig.

c) ldentification of the plane of movement of the contacts.

d) Permissible changes of functional characteristics.

e) Test method Qk or QI of IEC 60068-2-17 and leakage rate.

3.22 Sealing

3.22.1 Procedure

The reefd contact units shall be subjected to Test Qk or Ql of IEC 60068-2-17,

For prepsurized mercury wetted contact units hermeticity of
means lof an arc time duration test, while switching a load
specification.

3.22.2 Requirements

a) The

b) The|specimens shall be visually | ¢ ¢ i 3 cked as
reqguired by the relevant specificati ¢

c) The hrc time

3.22.3 Information to be\state
a) TestiQk or Ql or ar

b) Pregsure an
for grc time duvatj

bquency

ed and

3.23 E

3.23.1 Types of electrical endurance test

a) Standard electrical endurance test
b) Application simulation endurance test

Application simulation tests are electrical endurance tests performed under specified
conditions related to a well-defined application. Due to the diversity and numerous
possible applications, these endurance tests cannot be specified in a harmonized
specification.

3.23.2 Standard electrical endurance tests

These tests are standardized as far as possible to allow comparison of several products and
give information on reliability and assessed quality under standardized conditions.
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3.23.3 General test arrangements

Most of the endurance testing equipments are built corresponding to the block diagram given

in figure 7:

The input energization source incorporates a power supply unit complete with the stabilization
circuitry consistent with the given energization and impedance limits, and the corresponding
over-current protection. The switching device provides a pulse pattern of the desired
frequency, duty cycle and waveform to operate the reed contact via the test coil.

Source for input
energization and

Reed contact

L

tact HI

Load

Source for
output

switchjng device

S

teST ot

eﬁw\gizatio

=}

A @GN

Control

<\ eretecting,
B and

device

The cor
measurément stops, etc.

The reefd contact units shéll be

The load shall be a ;
cables. [The sourge foroutpu
the load and m

load anfl the source

shall bg| selected fror
the detg

\ ihdicating de

ce

EC  1100/02

, starts,

Qr a~cgdmbination of several components }nd / or

ther the

gization define the load conditions. The load cgnditions
Qads as prescribed in the blank detail specificatijon or in

The m y device shall be capable of performing the dpecified
measurg Inshall also indicate which type of failure was detected in which reed|contact
and indji ' N curred. Other functions which this device may provide |are the
indicatid e, limiting and mean values of measurements and tests, fajlures of

the test|equipmenyt; apd the provision of commands to the control device to de-energ|ze reed

contact junits which Have failed.

The electrical endurance testing equipment shall be capable of performing standard electrical
endurance tests as specified in this subclause or application simulation endurance tests as
specified in a detail specification. Application simulation tests shall be so written that the test
equipment capable of performing the standard electrical endurance tests will be equally

suitable for the simulation tests.
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3.23.4 Procedure

The test shall be performed under standard atmospheric conditions.

The operate energization of the test coils shall be 150 % of the must-operate value of the
reed contacts to be tested. The release energization shall be zero, unless otherwise
prescribed in the detail specification. The frequency of operation shall be selected from: 10;
12,5; 16; 20; 25; 50 and 60 operations per second.

The pulse pattern shall be of a rectangular waveform with a duty cycle of 50 % unless
otherwise prescribed in the detail specification.

The soJrce for input energization should be a voltage source with low infernal impedance.

The tesg coils in with the reed contact units are mounted shall be €
parallel] with precautions against interactions. When coil suppre

to suppress or reduce unwanted transients) is used i detail
specification.
Each contact of the contact unit shall be connecte without
additionjal contact protection, as prescribed in the d
NOTE AJrelay may be considered as a test sys
Each cgntact unit shall be tested for fajlure \ failure eration,
unless d Pi ross the
contact junder normal load conditions.
The mejasuring period T the coil
energization.

the coil

The mefasuring o
energization.

The tim

At inter etail specification, the contact circuit resistance of edqch reed
contact according to the method in 3.7, excepting that the megasuring
period § ime \f; and shall last 13, as given in the detail specification fand the
energizatio % of the must-operate energization value

The intggration times of the measuring device shall be shorter than 14, 15, and 13 resptfctively.

The integration time is the time required by the monitoring device to register the mean value
of a signal. In the case of an input step voltage at the failure criteria level, it is the time
required to register a failure.

The load shall be switched on and off by the reed contact unit under test. The wiring to the
loads shall be as short as possible.

The wiring of the control, the measuring and indicating devices shall not effectively influence
the current through and the voltage across the reed contact unit during operation. For
example, the test point may be switchable for this purpose.
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If the source for output energization is a voltage source it shall be connected with one
terminal to earth. The voltage source shall have an internal resistance R; and surge
impedance Z so that the following conditions are met R; < 0,02 x resistance of d.c. load and

Z, < 0,02 Z of the load up to 1 MHz (see 3.3).

If several loads are connected in parallel via the respective reed contact unit under test to the

same voltage source, the combined load shall be taken into account.

The tolerance on the voltage source shall be a maximum of £10 % on 30 mV and a maximum

of +2 % for the other values.

If the r

should by stated in the detail specification.

NOTE This procedure describes only tests for the make contact. If the brea

conditiong should be described in the detail specification. If both contacts are to\be tested,
loads will|be needed, the two circuits shall be independent of each other.

Standard load conditions

The standard electrical endurance test load conditig p | rom the f

loads:

a) Resistive loads (see table 1)

ity, this

nilar test
geparate

bllowing

Thelload, including the connectiomwire ps, an
induttance <10~4 Henry and a capacita :[)

If more stringent test conditions are re k detail
spedification.

The|test point of theNneasufing and\i ing_device should be connected to the reed

contpct unit under fast viq a resjstor >80

9,
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Voltage of Current through
Type of voltage output source closed contacts
\Y mA
Dry reed contact units
d.c 0,03 1
0,03 10
0,10 1
5 5
[~ 10
10 10
12
12 10
24
50 4 10
50 0
60 10
60
50
0 50
0 100
a.c. ,03 10
N 1
230 100
2 500
/\ 30 1000
/\ M}Qurbwetted contact units
. > 0.03 1
30 100
30 1000
@ 50 100
\ 50 1000
50 2000
50 5000
100 50
500 100
500 200
500 500
a.c 230 100
230 200

NOTE Preferred loads are underlined.
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