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INTERNATIONAL ELECTROTECHNICAL COMMISSION

REED CONTACT UNITS -

Part 2: Heavy-duty reed switches

FOREWORD

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

all natfo

Publigations is accurate, IEC cannot be
rpretation by any end user.

any IHC Publication and the corresponding national or regiogQal piylication shall be clearly indicated in
5) IEC prjovides no marking procedure to indicatg its aI and tanpot be rendered responsible for any 4
i i E-RubNcation
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6) All usérs should ensure that they ha estxedition of \this publication.

7) No liapility shall attach Jto i irect q 28, servants or agents including individual ex
memblers of its te i & atio aI Committees for any personal injury, property d
other lamage of, geve sthehdirect or indirect, or for costs (including legal fees) and
arising out of the fi Qf,-or'selianse upon, this IEC Publication or any other IEC Publicatio
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tee 94:

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

CDV Report on voting
94/243/CDV 94/257A/RVC

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

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

A list of all parts of IEC 62246 series, published under the general title Reed contact units, can

be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until the
maintenance result date indicated on the IEC web site 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* withdrawn,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.

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

@%
0
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REED CONTACT UNITS -

Part 2: Heavy-duty reed switches

1 General

1.1  Scope

This pa 5 for use
in industrial applications based upon Part 1.

This pa , rated
impulse truction
testing i

Heavy-d ed types.
This pa

NOTE 1 , $olenoids,
power rel il from the
standard

NOTE 2 i be used
together

NOTE 3 ents, this
standard §

1.2 N

The follpwing rece ent. For
dated rdferences; ion of the
refereng 3 G

IEC 622

IECEE of Conformity Assessment Schemes for Electrotgechnical
Equipm (IECEE) — Basic rules

IECEE 03:20086, of Procedure of the Scheme of the IECEE for Mutual Recoghition of
Confornlrity Assessment Certificates for Electrotechnical Equipment and Components (GB-FCS)
IECQ 01:2003, IEC Quality Assessment System for Electronic Components (IECQ) — Basic
Rules

IECQ QC 001002-1:1998, IEC Quality Assessment System for Electronic Components (IECQ) —

Rules of Procedure — Part 1: Administration

1.3 Terms, definitions, abbreviations and symbols

For the purposes of this document, 1.3 of Part 1 applies with the following amendments.

Replace 1.3.1 as follows:
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1.3.1

heavy-duty reed switch

assembly containing contact blades, some or all of magnetic material, in which greater switching
capacity is achieved by either blades having additional contact tips or a contact tip and spring
which separate the magnetic path and electric path, hermetically sealed in an envelope and
controlled by means of externally generated magnetic field (e.g. an energizing quantity applied
to a coil, or magnet actuator)

Add:

1.3.56

rated conditional short-circuit current

value of-prospective—curren ed-b ed by a
short-ci y for the
operatin tandard

1.4 Plreferred values
1.4.1 Frequency of operation

Subclayse 1.4.1 of Part 1 applies.

1.4.2 Duty cycle

Subclayse 1.4.2 of Part 1 applies.

1.4.3 Open-circuit voltage across

Subclayse 1.4.3 of Part 1 applies.

1.4.4 Current ratin

Subclayse 1.4.4 zf;Pa
1.4.5 Load ratihg

as

SubclaJ Y the following additions:
750; 10
1.4.6

Subclay

1.4.7 LClimatic category

Subclause 1.4.7 of Part 1 applies.

1.4.8 Preferred environmental severities

Subclause 1.4.8 of Part 1 applies.

1.4.9 Rated operational voltage; U,

The following values are preferred.

AC 12, 24, 50, 100, 110, 120, 200, 220, 240, 380, 480, 500, 550, 600, 800, 1 000 V (r.m.s.)

DC 1, 6, 12, 24, 48, 100, 110, 120, 125, 200, 220, 250, 400, 500, 600, 800, 1 200, 1 500 V.
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1.4.10 Rated switching current; I

The following values are preferred.
1; 10; 15; 30; 50; 100 mA; 0,3; 0,5; 1; 2; 3; 5 A.

1.4.11 Rated insulation voltage
The following values of rated insulation voltage are preferred.

a) AC 250, 380, 500, 600 V (r.m.s.)
b) DC 250, 440, 500, 600 V.

1.4.12 | Rated impulse voltage

The follpwing values of rated impulse voltage and waveform are pre

a) 800] 1500, 2 500, 3 000, 4 000 V
b) 1,2 k 50 us.

1.4.13 | Utilization categories

The utilfzation categories as given in Table 1 are

on shall

be based on agreement between in the
manufagturer’s catalogue or tender m
Table 1
Kind of|current Category L~ \ \\ Typical application
AC-12 \[ trohifjre ive loads and solid state loads with isolatipn by
opto=eoupler
AC C-1 Q ontre| of solid state loads with transformer isolation
@14 Control of small electromagnetic loads <72 VA
AA(‘-JS\ >mtro| of electromagnetic loads 272 VA
bn by

Control of small electromagnetic loads having economy

DCx1 \) Control of resistive loads and solid state loads with isolati
opto-couplers
DC 13 Control of electromagnets
C-1
resistors in circuit

NOTE Twese\uﬁljiatlonketegories correspond to those indicated in IEC 60947-5-1.

NS

1.4.14 [Contact reliability

The following values of contact reliability are preferred.

5; 50; 500 failures per 109 cycles.
1.4.15 Limiting continuous current; I,

The following values of limiting continuous current (/,) are preferred.

2,5;3;5;8, 10 A.
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1.5 Marking
Subclause 1.5 of Part 1 applies. Information given in the manufacturer’s catalogue or tender

may substitute for marking of contact ratings (examples of contact ratings are shown in
Annex C).

1.6 Order of precedence

Subclause 1.6 of Part 1 applies.

1.7 Precautions regarding mercury (for mercury wetted contact units)

2 Quality assessment procedures

2.1 General

For the edures.

The app here are

three fu
a) selfq
b) two-
c) third

NOTE Whichever process is se Br as they

reasonably apply.

2.2 Self-certificatic
When self-certi@

quality
management system
NOTE 1 ody (see
ISO 9001).
NOTE 2 that the manufacturer's declaration of conformity be in accordgnce with
ISO/IEC 17
2.3 Two-pa

When tyo-party certification is selected, both the manufacturer and the customer shall, as a
minimum, use a quality management system such as ISO 9000 or similar.

NOTE 1 This does not mandate that the quality management system be certified by an accredited body (see
ISO 9001).

NOTE 2 It is recommended that the manufacturer's declaration of conformity be in accordance with
ISO/IEC 17050-1.

2.4 Third-party certification

When third-party certification is selected, a recognized third-party approval system shall be
used to confirm the compliance of the product with the product specification. The international
IECQ or IECEE system shall be used, unless incompatible with existing market conditions.

e |ECQ System:
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— when the IECQ-System is used, the basic rules and rules of procedure for the quality
assessment system shall be in accordance with publications IECQ 01 and QC 001002-1,
respectively. The provisions of Clause 2 of Part 1 apply.

e |ECEE Scheme:

— when the IECEE Scheme is used, the rules and procedures for the quality assessment
system shall be in accordance with IECEE Publications IECEE 01 and IECEE 03,
respectively.

3 Test and measurement procedures

3.1 General

Subclayse 3.1 of Part 1 applies.

3.2 Alternative procedures

Subclayse 3.2 of Part 1 applies.

3.3 Standard conditions for testing

Subclayse 3.3 of Part 1 applies with the exception tha selected frgm those

listed infAnnex E.

3.4 Visual inspection and check o1

Subclayse 3.4 of Part 1 applies.

3.5 Functional tests

Subclayse 3.5 of Part

3.6 Ruemaner@

Subclay

3.7 C

Subclay

The vol
r.m.s. o

1 A a.c.

Th f £l 14 4 PR R | ok () ] ! g 4
e lre UTTIVY UT UTC ditTTTiatitty CUTTTIT sTial v SsidlTu 11T UTe UTiall sPTuLiiitatiult.

P

3.8 Dielectric test

Subclause 3.8 of Part 1 applies.

When the terminals of the test equipment are short-circuited, the current shall be between
0,1 mA and 5 mA.

3.9 Insulation resistance

Subclause 3.9 of Part 1 applies.

3.10 Operate, release, transfer or bridging, and bounce times

Subclause 3.10 of Part 1 applies.
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3.11 Contact sticking

Subclause 3.11 of Part 1 applies.

3.12 Robustness of terminals

Subclause 3.12 of Part 1 applies.

3.13 Soldering (solderability and resistance to soldering heat)

Subclause 3.13 of Part 1 applies.

62246-2 © IEC:2007(E)

3.14 (Cflimatic sequence

Subclayse 3.14 of Part 1 applies.

3.15 Damp heat, steady state

Subclayse 3.15 of Part 1 applies.

3.16 Rapid change of temperature

Subclayse 3.16 of Part 1 applies.
3.17 Sfalt mist

Subclayse 3.17 of Part 1 applies.
3.18 Bump

Subclayse 3.18 of Par

3.19 Vibratio

Subclayse 3.19 of R

vibration shall be nally perpendicular axes.

ree mutually perpendicular axes.

3.21 cceleration-test — Functional test only

Mess otherwise prescribed in the detail specification,

pplies, but unless otherwise prescribed in the detail specification,

Subclause 3.21 of Part 1 applies.

3.22 Sealing

Subclause 3.22 of Part 1 applies.

3.23 Electrical endurance

3.23.1 General

The load conditions shall be selected from the standard inductive loads (see Tables 3 and 4).

NOTE With respect to the establishment and assessment of reliability data for the switches such as failure mode

analysis or Weibull parameter analysis, reference is made to IEC 61810-2.
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3.23.2 Types of electrical endurance test
a) Standard electrical endurance test.
b) Application simulation endurance test.

3.23.3 Standard electrical endurance test
3.23.3.1 General test arrangements

The electrical endurance test evaluates failures caused by the electrical wear of contact surface
when switching voltage and current.

The test arrangement is shown in Annex A.

The tes{ shall be performed under standard atmospheric conditions.

The freg %nt and
rated swi

The swi

The wir nce the
currentnl: , the test
points

3.23.3.2

The ope he reed
switches$ ed in the
detail spec:lflcatlon.

The pulge pattern shall beva eform with a duty cycle of 50 % unless ofherwise
prescribed in th' [

The sodrce for input™e ce.

The tes parallel,
with pre bress or
reduce on.
Each contact $hall be'\connected to a separate load with or without additional contact protection,
as pres¢ribedJin t tail specification.

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

Each contact shall be tested for failure to make and failure to break at each operation, unless
otherwise prescribed in the detail specification. This may be done by measuring the voltage drop
across the contacts under normal load conditions.

The measuring period 74, for failure to make, starts at a time ¢, after the start of the coil
energization.

The measuring period 7,, for failure to break, starts at a time ¢, after the end of the coil
energization.

The times 14, 15, 7y and 7, shall be given in the detail specification.
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At intervals prescribed in the detail specification, the contact circuit resistance of each contact
shall be measured according to the method described in 3.7, except that the measuring period
shall start at time 73 and shall last 73, as given in the detail specification and the energization

shall be 150 % of the must-operate energization value.
The integration times of the measuring device shall be shorter than 7;, 7,, and 73 respectively.

NOTE 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.

This procedure describes only tests for make contacts. If break contacts are tested, similar test
conditions should be described in the detail specification. If both contacts are tg be tested, when
two sepprate loads will be needed, the two circuits shall be independent o eacw

3.23.4 | Application simulation endurance test

Details ghall be stated in the detail specification or agreed betws Lser.

3.23.5 | Requirements

Any single switch shall be considered to have failed (beco ! efinitive
failure dccurs during the specified number of operatidgns. durance

test, the 5sessed
before t pleted.

A defini of failures registered is equal to
or great ion. These failures may be spdcified in

each of |the following categories:

failu[e to make;
failufe to break;

)
)
c) failufe to me
d) any combina%:;}

E.1, coil

— polarity, when applicable.

b) Load conditions:

— for inductive loads: voltage, current and load constant selected from Table 2.
c) Failure criteria:

— the total number of operations required;

— monitoring during test:

e limits for: failure to make:...... Q,

e monitoring times: ¢4, 74, tH, &

e the number of failures in one switch making a definitive failure of that switch in the
test;

— periodic measurements:
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e number of operations at which contact resistance shall be measured,

e monitoring times: 3, 73

e failure limit for contact resistance and number of contact resistance failures of a

switch making a definitive failure of that switch in the test;

— monitoring for bridging for Form C contact or transfer for Form D contact: if prescribed in
the detail specification (not applicable for Form A and Form B contacts):

e monitoring time,
e monitoring interval;

— measurements before and after endurance test:

maximum permissible change in contact circuit resistance (m
values (A x turns) or limiting values of contact resistance a
prescribed in the detail specification, making a definitive fat
test.

d) Application:

g
yser, but information given in the manufacturer’s catalqg
gn agreement.

3.24 Mechanical endurance

Subclayse 3.24 of Part 1 applies.

3.25 Maximum cycling frequency

Subclayse 3.25 of Part 1 applies.

N

3.26 Mounting position d’contact units)

See 1.7
3.27 Drain time ;e

See 1.7

ed contact units)

3.28 V

3.29 R

ated impuls

) and_in fLinctionaI
unctional\values as
switgh in the

ite such

3.29.1 “Procedure

The test shall be performed under standard atmospheric conditions.

The test voltage prescribed in the detail specification shall be applied:

— across the contact of the switch in the open position unless otherwise prescribed;

— throughout a specified number of pulses with an interval between these pulses, as

prescribed in the detail specification.

The impulse withstand voltage shall be measured at the peak voltage (Vpeak) prescribed in the
detail specification and the value should be selected from those stated in 1.4.12.

The voltage shall be applied three times each with positive and negative polarity and then the

insulation resistance shall be measured.
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3.29.2 Requirements

There shall be no disruptive discharge (sparkover, flashover or puncture) during test. After the
test, the switch shall comply with all relevant performance requirements.

3.29.3 Information to be stated in the detail specification
a) Preconditioning

b) Vpeak

c¢) Number of pulses.

3.30 Rated making and breaking capacities

3.30.1 | General test arrangements

The tesfs are intended to verify that the contact is capable of per
according to the utilization category and verified switching over-voltag

ing ks’ Mtended duty

The tes{ arrangement is shown in Annex A.

3.30.2 | Procedure
The tes{ shall be performed under standard atmosphleri

The opgrate energization of the test e of the

contact junit to be tested.

The rele ication.
3.30.3
a) For
-t Table 3
V
b) For
-t Table 4

oil suppression, if applicable;

— frequency of operation;
— duty cycle if other than 50 %;
— polarity, when applicable.
b) Load conditions
— voltage, current and load constant selected from Table 2 and Table 3;
c) Failure criteria (see 3.23)
— the total number of operations required;
— monitoring during test:

e |imits for: failure to make:...... Q,

e monitoring times: ¢4, 74, 1, o
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e the number of failures in one switch making a definitive failure of that switch in the
test;

periodic measurements (see 3.7 of Part 1):

e number of operations at which contact resistance measurement shall be done,

e monitoring times: 73, 73

o failure limit for contact resistance and number of contact resistance failures of a
switch, making a definitive failure of that switch in the test;

monitoring for bridging for Form C contact or transfer for Form D contact: if prescribed in
the detail specification (not applicable for Form A and Form B contacts):

mnnifnring time

4 monitoring interval.

Table 2 — Making and breaking capacity for electrlcal nd ncetests

Current Utilization Making & Brea ng
category

1 U cos ¢ / % cos ¢
AC AC-15
10 1, U, 0,72 R (\/@ ) w 0,42
. L v A\ MEQ) Y
DC DC-13 ™
P U, N s \ X~ )Te

I, is the rated operating current.

itching current
hing voltage

U, is the fated operating voltage.
Pis U, x [, steady-state power"

0 g5 18 the time to reach QSN the.steady- i illiseconds.
2@ The ppwer fac Mmdi es and appear only in test circuits in which |electrical
character|stics of co e m de to the fact that for circuits with a power factor of P,4, shunt
resistors @are used to simu e to eddy current losses.
b For d.p. inductiv ith a syitching device to operate an economy resistor, the rated |operating
current shall be equalNo at lea i aking current.

€ The vqlue “
where 6xpPA~
Thereforeh 300

mpirical relationship appropriate for most d.c. inductive loads up to P = 50 W,
ted power above 50 W can be considered to comprise small loads ip parallel.
it independent of the power value.
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Table 3 — Verification of making and breaking capacity for AC-15/
DC-13 under normal conditions

Making Breaking Number of cycles and frequency
Utilization -
Numb ; Frequency Duration of
categor umber o izati
gory I, ulu, cos @ I, ulu, cosQ cycles (cycles per energization
minute) (s)
10 c 0,3 1 c 0,3 50 6 0,05
10 1 0,3 1 1 0,3 10 >60P 0,05
AC-15
10 1 0,3 1 1 0,3 990 60 0,05
10 1 0,3 1 1 0,3 5000 6 ( 0,05
N
Total number of cycles 6 050 ,\Q (\
Number of Frequency\ buration of
11 ! T, 11 ! T,
e | Ule 0,95 e Ulle 0,95 cycles/\ C?/‘S\:ns%{r\r%we energization

1 c a 1 c a 5 \ \ T

6xP 6xP }'\ \ \/ 0,95
1 1 6xPa |1 1 6xpa | 1 \ w> Ty 05

DC-13

1 1 a 1 1 990 6% T

6xP (9 AN 0,95
1 1 6xP @ 1 1 ®\A\a) 5 N }/ To]g5
Total number of cycles < ( 6 6 b@d ‘\/

I, is the rated operating current. Switching ctrrent

U, is the fated operating voltage.

Pis Uy %

. steady-state power i

T is th

0.95 e time to reach 95% of\the stgady-state\c

N

rent, in

Swjtching voltage

iseconds.

a8 The v4
6xP=3
300 ms is
b with n
€ Thete

NOTE T

P =50W, where
hrallel. Therefore,
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Table 4 - Verification of making and breaking capacity for AC-15/
DC-13 under abnormal conditions

Utilization L i Making and breaking
category Make Break Minimum on-time operations
Cycles (at 50 Hz
i, | ulu i iU, or 60 Hz) Rate per
e e cos @ e e cos @ Number minute
AC-15 10 1,1 0,3 10 1,1 0,3 2 10 6
Time
0, | UlU, | Tygs 11 UIU, | Ty o5
DC-13 1,1 1,1 6xP 2 1 1 6xP 2

% 6

I, is the rated operating current.

U, is the fated operating voltage.

Pis U, x [, steady-state power in watts.

Ty o5 is the time to reach 95 % of the steady-state current, in millw

8 The va &qug mosit\d.c. inductive loads up tq P = 50 W, where
6xP=3 be, cons del@o comprise small loads in parallel. Therefore,
300 ms i

NOTE T

3.31 R
3.31.1

The swi

The tes

The detpi
unless 4

3.31.2

The tes

shall’lbe p

-circuit protective device shall be stated by the manyfacturer

rmed under standard atmospheric conditions.

The operate energization of the test coil shall be at 150 % of the must-operate value. The
release energization shall be zero, unless otherwise prescribed in the detail specification.

3.31.3 Requirements

The switch shall endure the stress generated from the short-circuit current under specified
conditions. The switch may be operated several times before test, at no load or at any current
not exceeding the rated current. The test shall be performed using the circuit as shown in Annex
B with the switch under test in the closed position.

The test is performed by applying the current three times at random times by operation of the
separate switching device and the current shall be maintained until the short-circuit protective
device (SCPD) operates. The SCPD shall be reset or replaced after each test.
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The switching device shall be in series with the switch. The time interval between three tests
shall be not less than 3 min. The actual time interval shall be stated in the test report.

After the rated conditional short-circuit test, the switch shall satisfy the requirements of the
following tests.

a) Visual inspection (3.4)
b) Functional tests (3.5)
c) Dielectric test (3.8)

3.31.4 Information to be stated in the detail specification

a) Ene giLatiun conditions

— test coil number selected from the list given in Table A.1 of Part\1 Table'E.1, coil
quppression, if applicable.

b) Short-circuit current and time.
c) Operation of SCPD: It (A2 s).

3.32 (Contact reliability test

The relipbility test evaluates the reliability of the h nditions

stated ip the detail specification.

NOTE With respect to the establishment and gssessme: ference is

made to IEC 61810-2.
3.32.1 | General test arrangements

The religbili S i ing_thbse occurring in the range of minimum
operatid

An exan

The wiri y gsuring and |nd|cat|ng deV|ces shall not effectlvely influgnce the
current

3.32.2

The tes

The op p of the
switche$ to be tested. fhe release energization shall be zero, unless otherwise prescribgd in the
detail spetification. The frequency of operation shall be selected from 1.4.1.

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

The source for input energization shall be a voltage source with low internal impedance.

The test coils in which the switches are mounted shall be energized individually or in parallel,
with precautions against interactions. When coil suppression (electrical components to
suppress or reduce unwanted transients) is used, it shall be described in the test report.

Each switch shall be tested for failure to make and failure to break at each operation unless
otherwise prescribed by measuring the voltage of the load according to 3.32.4.

The measuring period 14, for failure to make, starts at a time t; after the start of the coil
energization.
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The measuring period 7,, for failure to break, starts at a time ¢, after the end of the coil

energization.

The times ¢4, 15, 7y and 7, shall be given in the detail specification.

At intervals prescribed in the detail specification, the contact circuit resistance of each switch
shall be measured according to the method described in 3.7, except that the measuring period
shall start at time 73 and shall last 73, as given in the detail specification and the energization

shall be 150 % of the must-operate energization value.

The integration times of the measuring device shall be shorter than z;, %, and_z; respectively.

NOTE The integration time is the time required by the monitoring device to register the ighal. In the

case of ap input step voltage at the failure criteria level, it is the time required to reg

The loaf shall be switched on and off by the switch contact uni

loads shall be as short as practicable.

3.32.3 | Requirements

Any single switch shall be considered to have failed
failure dccurs during the specified number of operat|

test, theg end of life of a switch (a 'defe
before t i

A defini
greater

a) faildre to make;

)

b) faildre to break;
c) failure to me@
d) any|combinat
3.32.4
a) Ene

duty'cycle ther than 50 %;

g to the

ve') when a definitive
rpose of the reliability
5sessed

ories:

nolarity _when annlicable
JI Ll o "

b) Load conditions:

— for switching loads: voltage and current; minimum operational voltage and current.

c) Failure criteria (see Annex D):

— the total number of operations required;

— monitoring during test:

e |imits for: failure to make:......

e monitoring times: ¢4, 74, 1, o

e the number of failures in one switch making a definitive failure of that switch in the

test;
— periodic measurements:
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e number of operations at which contact resistance shall be measured,
e monitoring times: 3, 73

e failure limit for contact resistance and number of contact resistance failures of a
switch making a definitive failure of that switch in the test;

— monitoring for bridging for Form C contact or transfer for Form D contact: if prescribed in
the detail specification (not applicable for Form A and Form B contacts):

e monitoring time,
e monitoring interval;

— measurements before and after reliability test:

maximum permissible change in contact circuit resistance (m¢
values (A x turns) or limiting values of contact resistance ap
prescribed in the detail specification making a definitive fa
test.

) and_in_functional
ctional\values as
atiswitgh in the

- Iny other types of application shall be based on agreeent b ; factlrer and
ser, but information given in the manufacturer’s ca S may cagnstitute
guch an agreement.

d) Application:

NOTE Defective switch: a defective switch for this reliability te a uni i gast one definitivg failure in
the differ¢nt modes of measurement such as monitoring du esi périoic measurements, measurements before
and after feliability test.

3.33 Temperature rise
3.33.1 | Procedure

The limiting continuous ciicrentstated T ¥ be applied for the specified durat|on.

The length of wire_co

arminal shall be 1 m and, unless otherwise stdted, the
cross-s¢ction of, 2

3.33.2

The te
and sh

ification

After th ing tests.

a) VisJ
b) Functtiehal tests (3.5)

c) Contact circuit resistance (3.7).

3.33.3 Information to be stated in the detail specification
a) Energization conditions:

— test coil number selected from the list given in Table A.1 of Part 1 or Table E.1, coil
suppression, if applicable.

) Test current.
) Measurement positions.
d) Measurement duration.
)

Maximum temperature rise if less than 45 K.
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3.34 Making current capacity test

3.34.1 General

The making current capacity test evaluates failures caused by the electrical wear of contact

surfaces when making current.

The test arrangement is shown in Annex A and the test sequence is shown in Annex F.

Frequency of operation, load condition, numbers of operations, rated making current and rated

making voltage are specified in 1.4.

3.34.2 [ Procedure

Subclayse 3.23.3.2 without breaking applies.

3.34.3 | Requirements

Any single switch shall be considered to have failed (beco
failure dccurs during the specified number of operations. Thu
test, theg end of life of a switch (a 'defective') occurs whe
before the number of operations specified for that tegt has

A definifive failure occurs in one single gWj R of faitures registered is
pecified in each of the fi

or greafer than a specified number.
categories:

a) failure to make;
b) failu

3.34.4 | Information

a) Enefgization cqnditj
— ftpst coil@
uppression,f ag

c) Failurecriteria:

efinitive
durance
5sessed

equal to
bllowing

F.1, coil

4.4 and

— the total number of operations required;
— monitoring during test:
e limits for: failure to make:...... Q,

e monitoring times: ¢4, 7

e the number of failures in one switch making a definitive failure of that switch in the

test;
— periodic measurements:
e number of operations at which contact resistance shall be measured,

e monitoring times: ¢3, 73

e failure limit for contact resistance and number of contact resistance failures of a

switch making a definitive failure of that switch in the test;
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monitoring for bridging for Form C contact or transfer for Form D contact: if prescribed in
the detail specification (not applicable for Form A and Form B contacts):

e monitoring time,
e monitoring interval;
measurements before and after endurance test:

maximum permissible change in contact circuit resistance (mQ) and in functional
values (A x turns) or limiting values of contact resistance and functional values as
prescribed in the detail specification, making a definitive failure of that switch in the
test.

d) Application:

3.35 Breaking current capacity test

3.35.1

dny other types of application shall be based on agreement betwelen marufacfure and
yser, but information given in the manufacturer’s catalogue or te constitute such
gn agreement.

General

The bregking current capacity test evaluates failures S Bvele 4l wear of| contact

surface|when breaking current.
The tes

For the
and ratg

3.35.2

Subclay

3.35.3

Any sin
failure o
test, the
before t

current

efinitive
durance
5sessed

A definiti one single switch when the number of failures registered is equal to
or grea number. These failures may be specified in each of the fpllowing
categories:

a) failure.to break;

b) failure to meet the contact circuit resistance requirements.

3.354

Information to be stated in the detail specification

a) Energization conditions:

test coil number selected from the list given in Table A.1 of Part 1 or Table E.1, coil
suppression, if applicable;

frequency of operation;
duty cycle if other than 50 %;
polarity, when applicable.

b) Breaking load conditions:

for inductive loads: voltage, current and load constant selected from sub-clause 1.4.3,
1.4.4 and 1.4.14;
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c)

Failure criteria:

Application:

the total number of operations required;
monitoring during test:
e limits for: failure to break:...... Q,

e monitoring times: 1, .

e the number of failures in one switch making a definitive failure of that switch in the
test;
periodic measurements:

e number of operations at which contact resistance measurement shall be done,

4 monitoring times: 13, 73

o« failure limit for contact resistance and number of conta res of a

monitoring for bridging for Form C contact or transfer for § ribed in

the detail specification (not applicable for Form A and
4 monitoring time,

4 monitoring interval;

maximum permissible chapge\in cofit ircii i nctional
values (A x turns) or limiting value lues as
prescribed in the detail specific ini h in the
test.

ite such

QA c o
(72
()
=
o
c
~—
5
=
[®]
=
3

n agreement.

9,
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Annex A
(informative)

Electrical endurance test circuit

A generalized endurance test circuit is given in Figure A.1 and a functional block diagram in
Figure A.2.

Isolating switch Heavy-duty reed switch under test

Load selection switch switch

Make tests

Power z
source
(Zs, Rs)
M ZB
D
XB

\ IEC 1971/07

ction\switch,

Load sele ition 1: Make test when different load (inrush current) is needed.

Load selection switch, position 2: Make and break (or cyclic) tests with same load.

Isolating switch: Used to connect/disconnect the load circuit, independent of the switch under test.

Figure A.1 — Generalized endurance test circuit
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. Heavy-duty reed Source for
Sourqe fqr input switches output
energization and in test coils Load energization

switching device

Control ring, detecting
device

vice

IEC 1972/07

Figure A.2 — Functional block diagr

~
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Annex B
(informative)

Rated conditional short-circuit current test circuit

SCPD as specified Heavy-duty reed
) ) by the manufacturer switch under test
Making switch \ /$

v - R
o

Prospective current 1 000 A
Power factor 0,5 to 0,7
or as specified by the manufacturer I

=~

9y 3/07

SCPD: shlort-circuit protective device (e.g. fuse)

Figure B.1 — Rated co t test circuit

=4
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