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Foreword

The text of document 94/314/FDIS, future edition 2 of IEC 62246-1, prepared by IEC TC 94,
All-or-nothing electrical relays, was submitted to the IEC-CENELEC parallel vote and was approved by
CENELEC as EN 62246-1 on 2011-03-17.

This European Standard supersedes EN 62246-1:2002 and EN 62246-2:2008.

This edition includes the following significant technical changes with respect to EN 62246-1:2002 and
EN 62246-2:2008:

update of references, terms and definitions;
— renumbering of clauses to bring them into a more logical order;

— inclusion of the generic specifications for all types of reed switches, but mercury wetted reed switches
have been removed from the scope due to their potential for environmental impact;

— inclusion of three fundamental conformity assessment procedures for quality assessment;

— improvement of electrical endurance tests covering resistive, inductive, capacitive and filament lamp
contact loads;

— renumbering of all annexes in the order they are referenced in the body of the standard;
— improvement of test procedures;

— inclusion of a new Annex C (informative) for electrical endurance test circuit, an Annex D (informative)
for inrush current loads, an Annex E (informative) for conditional short-circuit current test circuit, an
Annex F (informative) for electrical ratings based on classification, an Annex G (informative) for
example of test arrangement for contact reliability test, an Annex H (informative) for example of test
arrangement for making current capacity test and an Annex | (informative) for example of test
arrangement for breaking current capacity test.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2011-12-17

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2014-03-17

Annex ZA has been added by CENELEC.
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Endorsement notice

The text of the International Standard IEC 62246-1:2011 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60027 series

IEC 60317-1

IEC 61000-4-5:2005

IEC 61810-1:2008

IEC 61810-2

IEC 61811-1

IEC 62246 series

ISO/IEC 17050-1

ISO 9000

ISO 9001

Full document details: BS EN 62246-1:2011

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

NOTE

Harmonized as EN 60027 series (not modified).
Harmonized as EN 60317-1.

Harmonized as EN 61000-4-5:2006 (not modified).
Harmonized as EN 61810-1:2008 (not modified).
Harmonized as EN 61810-2.

Harmonized as EN 61811-1.

Harmonized as EN 62246 series (not modified).
Harmonized as EN ISO/IEC 17050-1.

Harmonized as EN ISO 9000.

Harmonized as EN ISO 9001.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.

Publication Year Title EN/HD Year

IEC 60068-1 1988  Environmental testing - EN 60068-1" 1994
Part 1: General and guidance

IEC 60068-2-1 2007  Environmental testing - EN 60068-2-1 2007
Part 2-1: Tests - Test A: Cold

IEC 60068-2-2 2007  Environmental testing - EN 60068-2-2 2007
Part 2-2: Tests - Test B: Dry heat

IEC 60068-2-6 2007  Environmental testing - EN 60068-2-6 2008
Part 2-6: Tests - Test Fc: Vibration
(sinusoidal)

IEC 60068-2-7 1983  Environmental testing - EN 60068-2-7° 1993
Part 2: Tests. Test Ga: Acceleration, steady
state

IEC 60068-2-11 1981  Environmental testing - EN 60068-2-11 1999
Part 2: Tests - Test Ka: Salt mist

IEC 60068-2-13 1983  Environmental testing - EN 60068-2-13 1999
Part 2: Tests - Test M: Low air pressure

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

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

IEC 60068-2-20 2008 Environmental testing - EN 60068-2-20 2008

Part 2-20: Tests - Test T: Test methods for
solderability and resistance to soldering heat
of devices with leads

IEC 60068-2-21 2006  Environmental testing - EN 60068-2-21 2006
Part 2-21: Tests - Test U: Robustness of
terminations and integral mounting devices

IEC 60068-2-27 2008 Environmental testing - EN 60068-2-27 2009
Part 2-27: Tests - Test Ea and guidance:
Shock

IEC 60068-2-30 2005 Environmental testing - EN 60068-2-30 2005

Part 2-30: Tests - Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

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

" EN 60068-1 includes A1 to IEC 60068-1 + corr. October .
2 EN 60068-2-7 includes A1 to IEC 60068-2-7.
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Publication Year Title EN/HD Year
IEC 60096 Series Radio-frequency cables -
IEC 60410 - Sampling plans and procedures - -
for inspection by attributes
IEC 60947-5-1 2003 Low-voltage switchgear and controlgear - EN 60947-5-1 2004
Part 5-1: Control circuit devices and switching + corr. July 2005
elements - Electromechanical control circuit
devices

IEC QC 001002-1 1998 IEC quality assessment system for electronic - -
components (IECQ) - Rules of procedure -
Part 1: Administration

IEC QC 001002-3 2005 IEC Quality Assessment System for Electronic- -
Components (IECQ) - Rules of Procedure -
Part 3: Approval procedures

Documents

Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011

CONTENTS

ST oo o 1= SRR 9
P Lo =Y (A= = 1= =Y o o= USSR 9
Terms and defiNitiONS . ..o 10
3.1 Terms and definitions of reed SWitCh typPes ....ccccceiiviiiiiiiii e 10
3.2 Terms and definitions of operating values . ........cccoooiiiiiiii 11
3.3 Terms and definitions related to operating times (see Figure 2)......cccccccciiiiiiiinnen. 13
3.4 Terms and definitions related to contacts . ......ccoceiiiiii i 16
I = N (=T V2= 1U USSP URRRRR 18
B € =T o V=T - | RSP PRERRT 18
4.2  Frequency Of OPeratioN .. ... e 19
4.3 DULY fACTOF i 19
4.4  Open-circuit voltage across CONtaCES . ....cccuveeiiiiiiiiiii e 19
4.5 CUITENT FATING . oot 19
N o = T I = ] Vo = SRR 19
4.7  NUmber Of OPEratioNS . ....coiiieee e 19
4.8  CliMatiC CAtEGOTY. i 19
4.9  Environmental SEVETITIES . ..o 20
410 SUPGE VOIAGE . oottt e e e e e e 20
4.1 ClasSifiCAtION. ..o 21
4.12 Contact reliability .....ooooi 21
=Y 4o Vo PRSPPI 21
6 Quality asSeSSMENT PrOCEAUIES . ...ciiiiiiiiii ittt 22
Gt I 7= o 11 = S 22
6.2 Supplier’s declaration of conformity. .........coooiiiiiiie e 22
6.3 Second-party conformity assesSSmMeENt . ... 22
6.4  Third-party CertifiCation........cccccooiiiiiii e 22
S T | = @ = Yo o =Y o o 1= TSRS 22
L ST 1 =Y 01 @ B} V=3 =T o [ SRR 22
L B 1Y 4 = o= | TSP 22
6.6.2 Primary stage of manufacture . ........ccooeiiiiii 23
6.6.3 Structurally similar COMpPONENTS . ......cccciiiiiiiiiie e 23
6.6.4  SUDCONTIACHING . ..eiiiiiiii e 23
6.6.5 Qualification approval proCeAUIES. ......ccoeiiiiiiiiiiiiie e 23
6.6.6 Quality conformance inspection requirements.........c.cccceeiiiiie e 23

6.6.7 Delivery of units subjected to destructive tests or non-destructive
LEST] £ TR 24
6.6.8 Delayed delIVEIY . .o 24
6.6.9 Supplementary procedure for deliveries. ... 24
6.6.10 Unchecked parameters. .......oooo i 24
6.6.11 Release for delivery before the completion of Group B tests........ccccoceees 24
6.6.12 SCreening ProCEAUIES. .....ui ittt e e e e e e e e e e e e neneeeeeeas 24
7 Test and measurement ProCEAUIES. ......ooicuiiiiiiiiie ettt e e e e e 24
Tl GENEIAL. e ———————————— 24
7.2 AIErnative ProCEAUIES ....ooiiiiiiiei ettt 24
7.3 Standard conditions for t€StiNg . .....uveieiiiiiii i 25

Documents

Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011

7.4 Visual inspection and check of dimensionsS . ... 25
7.4.1  VisUAl INSPECLION . oo e e e e e e e e e e e e e eaeeas 25
7.4.2  OUtliNe diMENSIONS . ...uiiiiiiiiiie e e et e e e st e e e sneeeeeeanes 25
A8 R T |V - T SR 25
7.4.4 Information to be stated in the detail specification ............ccccoeeiiiiiiiiiinne, 25
7.5 FUNCHONAl 1ESES - oot e e e e e e e e e e e e e e 26
4% T N w0 To Yo [0 = S PSPPI 26
7.5.2  ReQUIFEMENTS . .ot e e e et e e e e e e e e nnneneeeeeas 27
7.5.3 Information to be stated in the detail specification .............cccococie 27
7.6 Remanence test (S€€ FigUre 3) . ... 27
A G T T e o Yo =Y o [ = S URRE 27
7.6.2  ReEQUITEMENTS . oottt e e ettt e e et e e e snae e e e e sbeeeeeeanes 28
7.6.3 Information to be stated in the detail specification ................................ 28
7.7 Contact CirCUit reSIStanCe . ....ooo i 28
8 A T (oY =Y o [ = SRR 28
T.7.2 ReEQUIFEMENES ..o e e e e e e e e e e e aaeaeaaaaeas 29
7.7.3 Information to be stated in the detail specification ............ccccocciiiiiiiie 29
4 S B B 1= =T o (o (=T PRSP 30
A% - T T e o Yo =Y o [ =Y S 30
7.8.2 REQUITEMENTS . .ottt e e e e e e et e e e e e e e e e nnneeeeeeeas 30
7.8.3 Information to be stated in the detail specification ...........cccccoeeiiiiiiiiiinnne, 30
7.9  INSUIAtioN reSISTANCE . ..ot a e e eas 30
A8 P T w0 To Yo [0 = TP PP P PPPTPPPP 30
7.9.2 REQUIFEMENES . oo e e e e e e e e e e e e e e e e e aaaeans 31
7.9.3 Information to be stated in the detail specification .........ccccocciiiiiiiiiis 31
7.10 Operating times (see Figures 2, 5 and 6). .....cccooiiiiiiiiiiiiie e 31
A O T B o Yo =Y o [ = PRSPPI 31
7.10.2 ReEQUITEMENTS . ittt e ettt e e e et e e e e e b e e e e aneeeeeeanes 32
7.10.3 Information to be stated in the detail specification ................................ 32
40 B 7o 0} €= o2 A=Y o 41 SRR 34
7.11.1 Thermal StICKING . .oooiiiii e 34
7.11.2 Magnetostrictive SHCKING ....oeiiiiiiiii e 36
7.12 Robustness oOf terminals . ......ooo oo 37
A 7 B o Te Yo [ = PSPPI 37
A N S =T LU =T 0 1= o €SS 37
7.12.3 Information to be stated in the detail specification ...........cccccoeeiiiiiiiiiiiinnnen, 37
7.13 Soldering (solderability and resistance to soldering heat) . ..........ccccciiieiieiiiiiiinne, 37
A T B oY =Y o [ = SRR 37
7.13.2 REQUITEIMENTS . .o e e 37
7.13.3 Information to be stated in the detail specification .................................... 37
7.14 ClMAtiC SEQUENCE ..oiiiiiiiii ettt ettt e e e e e e e bt e e e e e bae e e e e nbee e e e anneeas 38
A B C 1= 1Y =Y PSP 38
3 e o Yo Yo [ = SRR 38
T.14.3 ReQUITEMENTS . it e et e e e e b e e e e sbeeeeeeanes 38
7.14.4 Information to be stated in the detail specification ............ccccoccciiiiiinnn, 38
7.15 Damp heat, steady State. ... 39
A R T B o Te =Y o [ = PR PP TP 39
7.15.2 REQUITEMENTS . .oeeiiiiiii ittt e e e e e e e et e e e e e e e e s nneeeeeeeas 39

7.15.3 Information to be stated in the detail specification . ..................DQ¢cUBIents
Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011

7.16 Rapid change of temperature . ... 39
A ST B o Te =Y o [ = SR PP TP 39
7.16.2 ReEQUIFEMENTS . .oiiiiiiiiiiiiiieieeeee s e e e e e e e e e e e e e e e e e aaeeeas 39
7.16.3 Information to be stated in the detail specification ............ccccoociiiiiie 39

A S 7= 1 1 113 SRS 39
A I A T (oY =Y o [ =SS 39
TAT.2 ReEQUIFEMENTS oot a e e e e e e e e e e e e e e e eaeaeeas 40
7.17.3 Information to be stated in the detail specification .............cccooccie 40

A< TV A1 o] = o o SRR 40
7.18.1 Vibration 1 — FUNCLIONAL. ....eoiiiiiiiii e 40
7.18.2 ViIbration 2 — SUIVIVAl . ..oooiiiiiiiii e 40

741 TS 1 o o PSSP 41
1 B T (0T =Y o [ = RSP PPR 41
7.19.2 ReEQUIFEMENTS . .ooiiiiiiiiiiiiieeeeeeeee e e e e e e e e e e e e e e e e e e aaaeeas 41
7.19.3 Information to be stated in the detail specification .........ccccociiiiiiis 42

7.20 Acceleration test — Functional test only . ... 42
A4 B o Yo =Y o [ -SSR 42
7.20.2 ReQUIFEMENTS . .oiiiiiiiiiiiiieeeeeeee e e e e e e e e e e e e e e e e e e aaaeeas 42
7.20.3 Information to be stated in the detail specification ...........cccccocciiiiiiie 42

7270 SCAIING .. e ittt s 42
A I B o o To Yo [ = PP PP P OPPTPPP 42
7.21.2 ReQUITEMENTS . .ottt e e e e e e e e et e e e e e e e e e nnneeeeeeeas 42
7.21.3 Information to be stated in the detail specification ...........cccccoeviiiiiiiiiinnne, 43

7.22 Electrical @NAUIANCE. ... ..ottt e e e e e e eas 43
7.22.1 Types of electrical endurance test ........cccooiiiiiiiiii e 43
7.22.2 Standard electrical endurance testS......ccccceiiiiiiiiiiiiiiie 43
7.22.3 General test arrangements . ... 43
A e o Yo Yo [ -SSR 44
7.22.5 Standard load CONAItIONS ......ooiiiiiiii e 45
7.22.6 ReEQUITEMENTS . ittt ettt e et e e e s st e e e s abeeeeeeanes 48
7.22.7 Information to be stated in the detail specification ............ccccoceeiiiiiiinnn, 49

7.23 MecChaniCal @NAUIANCE. .....ciiiiiie it e e e e e e e e e e e anbneee e 50
7.23.1 General test arrangements . ... 50
2 T o o Te Yo [0 = PRSPPI 50
7.23.3 REQUITEMENTS . .ot e e e e e et e e e e e e e e nnneeeeeeeas 51
7.23.4 Information to be stated in the detail specification ...........cccccoveeiiiiiiiiiiinnne, 51

7.24 Maximum CYClING frEQUENCY...ccoi ittt a e e e e e e aee s 51
2 T o Yo Yo [ - SRR 51
7.24.2 ReQUITEIMENTS . .oeiiiiiiiiiii et 52
7.24.3 Information to be stated in the detail specification ................................... 52

7.25 Surge WIthstand teSt. ... 52
2 T B o Yo Yo [ = ST 52
7.25.2 ReEQUIFEMENTS . .ooiiiiiiiiiiiieeeeeeee e e e e e e e e e e e e e e e e aaaaeas 52
7.25.3 Information to be stated in the detail specification .........ccccociiiiiiis 53

7.26 Making and breaking Capacities. ... 53
7.26.1 General test arrangements . ... 53
A A I e o Te Yo [ = PRSP TP 53
7.26.3 REQUITEMENTS . oottt e e e e e e e e e e e e e e e s nnneneeeeeas 53

7.26.4 Information to be stated in the detail specification . .................DocUBIents
Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011

7.27 Conditional short-circuit current test . ... 56
7.27.1 General test arrangements . .......coooiiiiiiiiiii e 56
O A e (o Te Yo [0 = PP TP 56
7.27.3 REQUITEMENTS . .ottt e e e e e e e e e et e e e e e e e e e e e nnneeeeeeeas 57
7.27.4 Information to be stated in the detail specification ...........cccccoeiiiiiiiiinn, 57
7.28 Contact reliability test. ... .o 57
T.28.1 GENEIAI . i 57
O T e o Te Yo [ - USSR 57
7.28.3 ReQUINEMENTS . .ottt e e et e e e e e e e e eeeeas 58
7.28.4 Information to be stated in the detail specification .........ccccociiiiiiiiiiis 58
T7.29 TeMPEratUre MSE . oo 59
72 T T oY =Y o [ -SSR 59
7.29.2 REQUIFEMENTS . .ooiiiiiiiiiiiieeeeeeee e e e e e e e e e e e e e e e e e e aaaeeas 59
7.29.3 Information to be stated in the detail specification ............................. 60
7.30 Making current capacity teSt. . ... 60
A 1O B B 1= 4 = o= | TP 60
A T I e o Yo =Y o [ -SSR 60
7.30.3 ReEQUIFEMENTS . .oiiiiiiiiiiiiieeeeeeee e e e e e e e e e e e e e e e e e aaeeeas 60
7.30.4 Information to be stated in the detail specification ...........cccccocciiiie 60
7.31 Breaking current capacity teSt . ... 61
T.3T.1 GENEIAL . i 61
A N O e o Yo =Y o [ -SSR 61
7.31.3 ReEQUIFEMENTS oot a e s e e e e e e e e e e e e e e e e aeaeeas 61
7.31.4 Information to be stated in the detail specification .............cccocce 62
Annex A (normative) Standard test coils for reed switChes ........ccccciiiiiiii 63
Annex B (NOrmative) Test SYSTEMIS. ....uuiiiiiiii et e e e 65
Annex C (informative) Electrical endurance test circuit . ........ccocceeeiiiiiiiiii e, 67
Annex D (informative) Inrush current 10ads ...........oooiiiiiiiiii e 69
Annex E (informative) Conditional short-circuit current test circuit. ........ccccooiiiiii e, 71
Annex F (informative) Electrical ratings based on classification ............ccccooiiiiiiiiin, 72
Annex G (informative) Example of test arrangement for contact reliability test ...................... 73
Annex H (informative) Example of test arrangement for making current capacity test............ 74
Annex | (informative) Example of test arrangement for breaking current capacity test. ......... 75
=71 o] ToTo | =T o] 4|V PP O PP PPPP PRSPPI 76
Figure 1 — Functional charaCteriStiCs. ... 12
Figure 2 — Time definitioNS. ... it 14
Figure 3 — Remanence teSt SEQUENCE . .....cciiiiiiiiiiii e 28
Figure 4 — Sequence of contact circuit resistance measurement ...........cccooiiiiniiiee, 29
Figure 5 — Test circuit for the measurement of release and bounce time of a make
L3 e o SRR 33
Figure 6 — Test circuit for the measurement of time parameters of a change-over
£ 3T (o] o S UUSPRURRPRR 34
Figure A.1 — Configuration of te€St COIlIS . ..o 63
Figure B.1 — Test SYstem 1 o 65
Figure B.2 — Test SYStemM 2 . ———————————————————— 65
Figure C.1 — Generalized endurance test Circuit. ........cccoceiiieiiii Docume“ts

Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011

Figure C.2 — Functional bIOCK diagram .......ocueiiiiiiiie e 68
Figure D.1 — Circuit for filament 1amp 10@d . ........cooiiiiiiiiiie e 69
Figure D.2 — Example for capacitive 10ad test . .......coooiiiiiiiii e 70
Figure E.1 — Conditional short-circuit current test circuit . ..., 71
Figure G.1 — Contact reliability test CirCUIt. ... .o 73
Figure H.1 — Making current capacity test CirCUit.........cccceiiiiiiiiii e 74
Figure H.2 — Making current capacity test SEQUENCE . .....coooiiiiiiiiiiiiie e 74
Figure 1.1 — Breaking current capacity test CirCUit...........oeeiiiiiiiiii e 75
Figure 1.2 — Breaking current capacity test SEQUENCE . ... 75
Table 1 — ClasSifiCatiON. ..t e e e e e e e e e e e e s e aeeeaaeeeeeanns 21
Table 2 — ReSISHVE 10QAS . ...t e e e e e e e e e e 46
L= o1 SIS T o T= T PP PRURPRR 47
L= L o1 e G- o 1 SRR 47
Table 5 — Making and breaking capacity for electrical endurance tests . ......ccccccoiiiiiiiiinnn. 48
Table 6 — Verification of making and breaking capacity under normal conditions. .................. 55
Table 7 — Verification of making and breaking capacity under abnormal conditions. ............... 56
Table A.1 — List of standard teSt COIlS . ... 64
Table F.1 — Examples of contact rating designation based on classification. ..............c..c........ 72
Documents

Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011 -9-

REED SWITCHES -

Part 1: Generic specification

1 Scope

This part of IEC 62246 series, which is a generic specification applies to all types of reed
switches including magnetically biased reed switches of assessed quality for use in general
and industrial applications.

NOTE 1 Mercury wetted reed switches are not covered by this standard due to their possible environmental
impact.

It lists the tests and measurement procedures which may be selected for use in detail
specifications for such reed switches. This standard also specifies the quality assessment
procedures to be followed.

This standard applies to reed switches which are operated by an applied magnetic field; it is
not restricted to any particular type of contact load.

NOTE 2 For elementary relays with reed switches, this standard is recommended to be used together with the
standards IEC 61810-1 and IEC 61811-1 as applicable.

NOTE 3 The applications of reed switches can be covered by specific product standards and the use of the
IEC 62246 series does not guarantee compliance with those standards.

NOTE 4 Where any discrepancies occur for any reasons, documents rank in the following order of authority:
a) the detail specification,

b) the sectional specification,

c) the generic specification,

d) any other international documents (for example, of the IEC) to which reference is made.

The same order of precedence applies to equivalent national documents.
2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance

IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

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

IEC 60068-2-7:1983, Basic environmental testing procedures — Part 2-7: Tests — Test Ga and
guidance: Acceleration, steady state
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IEC 60068-2-11:1981, Basic environmental testing procedures — Part 2-11: Tests — Test Ka:
Salt mist

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

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

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

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

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

IEC 60068-2-27:2008, Environmental testing — Part 2-27: Tests — Test Ea and guidance:
Shock

IEC 60068-2-30:2005, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 + 12 h cycle)

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

IEC 60096 (all parts), Radio frequency cables
IEC 60410, Sampling plans and procedures for inspection by attributes

IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit
devices and switching elements — Electromechanical control circuit devices

IECQ 001002-1:1998, IEC Quality Assessment System for Electronic Components (IECQ
System) — Rules of Procedure — Part 1: Administration

IECQ 001002-3:2005, IEC Quality Assessment System for Electronic Components (IECQ
System) — Rules of Procedure — Part 3: Approval procedures

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE Definitions of terms not stipulated in this standard are given in the IEC 60050 series, in particular in the
IEC 60050-444.

3.1 Terms and definitions of reed switch types

3.1.1

type
products having similar design features and nominal dimensions manufactured by the same
techniques and falling within a range of ratings specified by the manufacturer

NOTE Mounting accessories are ignored, provided they have no significant effect on the test results.

Documents

Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

BS EN 62246-1:2011
62246-1 © IEC:2011 -1 -

3.1.2
variant
variation within a type having specific characteristics

3.1.3

reed switch

assembly containing contact blades, partly or completely made of magnetic material,
hermetically sealed in an envelope and controlled by means of an externally generated
magnetic field (e.g. an energizing quantity applied to a coil)

314

high voltage vacuum reed switch

reed switch, in which ability to switch high voltages is achieved by a high vacuum within the
hermetically sealed envelope

3.1.5
heavy-duty reed switch
reed switch, in which greater switching capacity is achieved

NOTE Blades having additional contact tips or a contact tip and spring which separate the magnetic path and
electric path are typical examples of techniques to increase switching capacity.

3.1.6

magnetically biased reed switch

reed switch to which a biasing magnetic field is applied, determining the functional
characteristics and the operate and release position

3.2 Terms and definitions of operating values

3.21

preferred position

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

3.2.2

rated value

value of a quantity used for specification purpose, established for a specific set of operating
conditions

3.2.3
operate position
position in which the make contact is closed and the break contact is open

3.24
release position
position in which the make contact is open and the break contact is closed

3.2.5

just-operate value

value of the magnetic and electromagnetic fields at which the released reed switch just
operates (see Figure 1)
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Figure 1 — Functional characteristics

3.2.6
must-operate value
stated limit of the applied magnetic field at which the reed switch operates (see Figure 1)

3.2.7

just-release value

value of the applied magnetic field at which the operated reed switch just releases (see
Figure 1)

3.2.8

must-release value

stated limit of the applied magnetic field at which the operated reed switch releases (see
Figure 1)

3.2.9

must-not-operate value

stated limit of the applied magnetic field at which the reed switch does not operate (see
Figure 1)

3.2.10

must-not-release value

stated limit of the applied magnetic field at which the operated reed switch remains operated
(see Figure 1)

3.2.11

characteristic non-release value

stated value of the applied magnetic field above which the operated reed switch fulfils
specified qualities, for example contact resistance, noise characteristics, etc. (see Figure 1)

3.2.12

saturate value

value of the applied magnetic field at which the reed switch is unaffected by further increase
of the applied magnetic field (see Figure 1)
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3.2.13

contact bounce

phenomenon which can occur while a contact circuit is making or breaking and which is
characterized by the contact points successively touching and separating before reaching
their final position

3.2.14

magnetic dwell (only for change-over switches)

difference in the values of applied magnetic field when the break contact just opens and the
make contact just closes, or vice versa

3.3 Terms and definitions related to operating times (see Figure 2)

3.31

bounce time

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

3.3.2

operate time

time interval between the application of the specified magnetic field to a reed switch in the
release condition and the change of state of the last output circuit (not including bounce time)

3.3.3

release time

time interval between the removal of the specified magnetic field to a reed switch in the
operate condition, and the change of state of the last output circuit (not including bounce time)
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Oscilloscope diagram
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! | 1 IEC 246/11
a) Break-before-make
v
VB
0,50
0 -
t (ms)
IEC 247/11
b) Make-before-break
Energization of the test coil De-energization of the test coil
t4: operate break time t41: release break time
t,: operate make time t4o: release make time
t3: operate transfer time t13: release transfer time
t4: operate bridging time t14: release bridging time
ts and tg: bounce times t15 and t44: bounce times
Refer to Figures 5 and 6 for key to Vp.
Figure 2 — Time definitions
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3.3.4
transfer time (form C contact)
time interval during which both contact circuits are open (not including bounce time)

3.3.5
bridging time (form D contact)
time interval during which both contact circuits are closed (not including bounce time)

3.3.6

operate make time

time interval between the instant of the application of a magnetic field to the reed switch and
the instant of the first closing of the make contact

3.3.7

operate break time

time interval between the instant of the application of a magnetic field to the reed switch and
the instant of the first opening of the break contact

3.3.8

release make time

time interval between the instant of the removal of an applied magnetic field from the reed
switch and the instant of the first closing of the break contact

3.3.9

release break time

time interval between the instant of the removal of an applied magnetic field from the reed
switch and the instant of the first opening of the make contact

3.3.10

operate transfer time (form C contact)

transfer time measured when the break-before-make reed switch moves from the release
position to the operate position

3.3.11

release transfer time (form C contact)

transfer time measured when the break-before-make reed switch moves from the operate
position to the release position

3.3.12

operate bridging time (form D contact)

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

3.3.13

release bridging time (form D contact)

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

3.3.14

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 switch is maintained in the operate condition

3.3.15

time to stable closed position

time between the instant of application of a specified magnetic field to the instant giiwhich the

reed switch fulfils specified qualities, for example, contact resistance, noisecharac &Uments
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3.4 Terms and definitions related to contacts

3.41

contact blade

metal blade providing the functions of either the electric or magnetic circuit or both functions
combined as in the case of dry reed switches

3.4.2

biasing magnetic field

continuous magnetic field intended to determine the operate and the release position of the
contact, which can be adjusted to form a monostable or bistable switch

NOTE For bistable switches, operate and release conditions have to be defined in the detail specification with
reference to applied magnetic field polarity.

3.4.3

applied magnetic field

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

3.4.4

switch, mechanically biased

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

3.4.5

make contact (form A contact)

contact which is closed when the reed switch is in its operate condition and which is open
when the switch is in its release condition, there is no applied magnetic field

NOTE Also known as a normally open (NO) contact.

3.4.6

break contact (form B contact)

contact which is open when the reed switch is in its operate condition and which is closed
when the switch is in its release condition, there is no applied magnetic field

NOTE Also known as a normally closed (NC) contact.

3.4.7

change-over contact (form C/O contact)

contact set which contains a make contact and a break contact within a single envelope, one
contact blade being common

3.4.71

change-over break-before-make reed switch (form C contact)

change-over contact in which the break contact circuit opens before the make contact circuit
closes

3.4.7.2

change-over make-before-break reed switch (form D contact)

change-over contact in which the make contact circuit closes before the break contact circuit
opens

3.4.7.3

change-over reed switch with unspecified switching sequence

(form A and form B contacts)

change-over reed switch where the switching sequence can be either make-before-break or
break-before-make
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3.4.8

maximum cycling frequency

maximum number of cycles per second, at and below which the reed switch still meets the
specifications

3.4.9

failure-to-make

fault condition of the contacts, indicated by the contact circuit resistance of the unit exceeding
a specified value, for a specified applied magnetic field, within a specified period

3.4.10

failure-to-break

fault condition of the contacts, indicated by the contact circuit resistance of the unit failing to
exceed a specified value, for a specified applied magnetic field, within a specified period

3.4.11
contact sticking
failure-to-break of a reed switch due to residual magnetic, physical or chemical effects

3.4.12

maximum switching current

maximum allowed switched DC or peak current in correlation to a given number and
frequency of operations and load, under specified conditions

3.4.13

limiting continuous current

greatest value of electric current which a closed contact is capable of carrying continuously
under specified conditions

3.4.14

maximum switching voltage

maximum allowed switched AC/DC or peak voltage, in correlation to a given number of
operations and load, under specified conditions

3.4.15
contact noise
spurious voltage which appears across the terminals of a closed contact

3.4.16

thermal e.m.f.

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

3.4.17
duty factor
ratio of the duration of energization to the total period of operation

NOTE The duty factor can be expressed as a percentage of the total period.

3.4.18

rated conditional short-circuit current

value of prospective current, stated by the manufacturer, which the switch, protected by a
short-circuit protective device specified by the manufacturer, can withstand satisfactorily
under specified conditions

3.4.19
cycle-related failure rate
mean number of failures relative to the number of cycles of service of the switch Documents
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NOTE 2. is the reciprocal of MTBF..

3.4.20
frequency of operation
number of cycles per unit of time

3.4.21

mechanical endurance

number of cycles until contact failure, with unloaded output circuit(s) and under specified
operating conditions

3.4.22

electrical endurance

number of cycles until contact failure, with specified electrical loading of the output circuit(s)
and under specified operating conditions

3.4.23

rated making current capacity

value of electric current which the reed switch is capable of making under specified conditions
such as contact voltage, number of makes, power factor, time constant

NOTE For AC the r.m.s. value is specified.

3.4.24

rated breaking current capacity

value of electric current which the reed switch is capable of breaking under specified
conditions such as contact voltage, number of breaks, power factor, time constant

NOTE For AC the r.m.s. value is specified.

3.4.25
rated insulation voltage
value of voltage to which dielectric tests and creepage distances are referred

3.4.26

open circuit voltage across contacts

voltage between the terminals of a make switch in the release position, and between the
terminals of a break switch in the operate position

3.4.27

rated operational voltage

Ue

value of voltage which, combined with a rated operational current, determines the application
of the equipment and to which the relevant tests and the classification are referred

3.4.28

rated operational current

Ie

value of current which, combined with a rated operational voltage, determines the application
of the equipment and to which the relevant tests and the classification are referred

4 Rated values

4.1 General

The recommended values listed below do not comprise all technical possibilities; unless
otherwise stated in the detail specification, other values may be adopted according to

conditions of operation and use.
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4.2 Frequency of operation

Recommended frequencies: 1; 2; 5; 8; 10; 12,5; 16; 20; 25; 30; 50; 60; 100; 120; 200; 500
operations per second.

4.3 Duty factor
Recommended value: 50 %.

4.4 Open-circuit voltage across contacts

a) 0,01; 0,1; 5; 12; 24, 30; 40; 50; 100; 110; 120; 127; 150; 170; 175; 200; 220; 250; 265;
300; 380; 400; 500; 1 000; 1 500; 2 000 V AC (r.m.s.).

b) 0,01; 0,03; 0,05; 0,1; 1; 1,5; 4,5; 5; 6; 6,3; 10; 12; 15; 17; 20; 24; 28; 30; 36; 40; 48; 50; 60;
80; 100; 110; 150; 170; 175; 200; 220; 250; 265; 280; 350; 400; 440; 500; 600; 800; 1 000;
1 200; 1 500; 2 000; 3 500; 5 000; 10 000; 15 000 V DC.

4.5 Current rating

Recommended values: 1; 1,25; 1,5; 1,6; 2; 2,5; 3; 3,15; 3,5; 4; 5; 6,3; 7; 7,5; 8 A or the
decimal multiples or submultiples of these figures in amperes.

4.6 Load ratings

Recommended values: 0,3; 1; 2; 3; 5; 10; 15; 16; 20; 25; 30; 40; 50; 70; 100; 150; 250; 500;
750; 1 000; 1 800; 3 600; 7 200 VA.

Recommended values: 0,1; 0,3; 1; 2; 3; 5; 10; 15; 16; 20; 25; 30; 40; 50; 70; 100; 150; 250;
500 W.

4.7 Number of operations

Recommended number of cycles: 5 000, 10 000, 20 000, 50 000,
1x10%, 2x10%, 1x105, 2x106, 5x108, 1x107, 2x107, 5x107, 1x108, 2x108, 5x108, 1x109, 1x1010,

4.8 Climatic category

The climatic category (see Annex A of IEC 60068-1) of a reed switch, 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.

a) The preferred values of lower ambient temperature are:
-65 °C, =55 °C, -50 °C, —-40 °C, -25 °C, -10 °C
b) The preferred values of upper ambient temperature are:
40 °C, 55 °C, 70 °C, 85 °C, 100 °C, 125 °C, 150 °C, 180 °C, 200 °C
c) The preferred times of exposure to damp heat, steady state are:
4,10, 21, 42, 56 days
d) The preferred climatic categories are:
65/125/56
40/ 100/ 56

40/ 100/ 21
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40/ 85/ 56
40/70/ 21
25/70/ 21
25/55/04
10/40/ 04
10/ 55/ 04

4.9 Environmental severities

a) Vibration (IEC 60068-2-6, Test Fc)

Frequency Vibration amplitude or acceleration ~ \UMPer of sweep

cycles
10 Hz to 500 Hz 0,35 mm or 49 m/s? (5 g,,) 10
10 Hz to 500 Hz 0,75 mm or 98 m/s? (10 g,,) 10
10 Hz to 2 000 Hz 0,75 mm or 98 m/s2 (10 g,) 8
10 Hz to 2 000 Hz 1,5 mm or 196 m/s? (20 g,) 8
10 Hz to 2 000 Hz 3,5 mm or 490 m/s2 (50 g,,) 12

Duration of the sweep endurance in each of the three axes is given by a specified number
of sweep cycles. Sweep rate: 1 octave per minute + 10 %.

Cross-over frequency between 57 Hz and 62 Hz.
b) Shock (IEC 60068-2-27, Test Ea)

6 ms, 980 m/s2, 100 g,

11 ms, 490 m/s2, 50 g,

11 ms, 294 m/s2, 30 g,
c) Acceleration (IEC 60068-2-7, Test Ga)

m/s2 2n

98 10

19620

49050

19 600 2 000

49 000 5000

98 000 10 000

196 000 20 000

294 000 30000

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

4.10 Surge voltage
a) 800V, 1500V, 2500V, 3000V,4000V.

b) 1,2x50 us, 10x700 us or 1 000 ps. Documents
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4.11 Classification

The classification as given in Table 1 is preferred. Any other types of application shall be
based on agreement between manufacturer and user, but information given in the
manufacturer’s catalogue or tender may constitute such an agreement.

Table 1 — Classification

Kind of current Classification Typical application
AC inductive load Control of electromagnetic loads >72 VA
AC (contactor coil, solenoid
valve)
DC inductive load Control of electromagnets
DC (contactor coil, solenoid
valve)

Utilization categories as given in IEC 60947-5-1 may also apply; in such cases, all the
relevant requirements and tests from IEC 60947-5-1 shall be fulfilled, e.g. the requirements
regarding the ability to make and break under normal and abnormal load conditions,
conditional short-circuit current, etc.

Special requirement for capacitive and filament lamp loads may be applied.

4.12 Contact reliability

Recommended values of failure rates: 1; 5; 10 failures per 10° cycles.

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.

Information given in the manufacturer’s literature may take the place of marking of contact
ratings (examples of contact ratings are shown in Annex F).

The marking shall, as a minimum, consist of:

— the trade mark or the manufacturer's name;
— the unit, type and variants' code;
— the coded date of manufacture, quantified by months or less.

Each package of reed switches shall be marked with the following information:

— date code;

— number of the detail specification;

— manufacturer's factory identification code;

— additional marking as required by the detail specification.

Documents

Document Sharing Hub

Full document details: BS EN 62246-1:2011


http://www.avadocuments.com/doc/bs-en-62246-1-2011
http://www.avadocuments.com/doc/bs-en-62246-1-2011

