
 

IEC 62246-4 
Edition 1.0 2023-02 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Reed switches –  
Part 4: Application in conjunction with magnetic actuator used for magnetic 
sensing devices  
 
Contacts à lames souples –  
Partie 4: Application en combinaison avec un actionneur magnétique utilisé 
pour les dispositifs de détection magnétiques   
 

IE
C

 6
22

46
-4

:2
02

3-
02

(e
n-

fr)
 

® 
 

 

colour
inside

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


 

 
  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 
 Copyright © 2023 IEC, Geneva, Switzerland  
 
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form 
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from 
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC 
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or 
your local IEC member National Committee for further information. 
 
Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut être reproduite ni 
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et 
les microfilms, sans l'accord écrit de l'IEC ou du Comité national de l'IEC du pays du demandeur. Si vous avez des 
questions sur le copyright de l'IEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez 
les coordonnées ci-après ou contactez le Comité national de l'IEC de votre pays de résidence. 
 

IEC Secretariat Tel.: +41 22 919 02 11 
3, rue de Varembé info@iec.ch 
CH-1211 Geneva 20 www.iec.ch 
Switzerland 

 
About the IEC 
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes 
International Standards for all electrical, electronic and related technologies. 
 
About IEC publications  
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the 
latest edition, a corrigendum or an amendment might have been published. 
 
IEC publications search - webstore.iec.ch/advsearchform 
The advanced search enables to find IEC publications by a 
variety of criteria (reference number, text, technical 
committee, …). It also gives information on projects, replaced 
and withdrawn publications. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on all new IEC publications. Just Published 
details all new publications released. Available online and once 
a month by email.  
 
IEC Customer Service Centre - webstore.iec.ch/csc 
If you wish to give us your feedback on this publication or need 
further assistance, please contact the Customer Service 
Centre: sales@iec.ch. 
 

IEC Products & Services Portal - products.iec.ch 
Discover our powerful search engine and read freely all the 
publications previews. With a subscription you will always have 
access to up to date content tailored to your needs. 
 
Electropedia - www.electropedia.org 
The world's leading online dictionary on electrotechnology, 
containing more than 22 300 terminological entries in English 
and French, with equivalent terms in 19 additional languages. 
Also known as the International Electrotechnical Vocabulary 
(IEV) online. 
 

 
A propos de l'IEC 
La Commission Electrotechnique Internationale (IEC) est la première organisation mondiale qui élabore et publie des 
Normes internationales pour tout ce qui a trait à l'électricité, à l'électronique et aux technologies apparentées. 
 
A propos des publications IEC  
Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez l’édition la 
plus récente, un corrigendum ou amendement peut avoir été publié. 
 
Recherche de publications IEC - 
webstore.iec.ch/advsearchform 
La recherche avancée permet de trouver des publications IEC 
en utilisant différents critères (numéro de référence, texte, 
comité d’études, …). Elle donne aussi des informations sur les 
projets et les publications remplacées ou retirées. 
 
IEC Just Published - webstore.iec.ch/justpublished 
Restez informé sur les nouvelles publications IEC. Just 
Published détaille les nouvelles publications parues. 
Disponible en ligne et une fois par mois par email. 
 
Service Clients - webstore.iec.ch/csc 
Si vous désirez nous donner des commentaires sur cette 
publication ou si vous avez des questions contactez-nous: 
sales@iec.ch. 
IEC Products & Services Portal - products.iec.ch 

Découvrez notre puissant moteur de recherche et consultez 
gratuitement tous les aperçus des publications. Avec un 
abonnement, vous aurez toujours accès à un contenu à jour 
adapté à vos besoins. 
 
Electropedia - www.electropedia.org 
Le premier dictionnaire d'électrotechnologie en ligne au monde, 
avec plus de 22 300 articles terminologiques en anglais et en 
français, ainsi que les termes équivalents dans 19 langues 
additionnelles. Egalement appelé Vocabulaire 
Electrotechnique International (IEV) en ligne. 
 

 

 

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 62246-4 
Edition 1.0 2023-02 

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE 

Reed switches – 
Part 4: Application in conjunction with magnetic actuator used for magnetic 
sensing devices  
 
Contacts à lames souples –   
Partie 4: Application en combinaison avec un actionneur magnétique utilisé 
pour les dispositifs de détection magnétiques   
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE  
ICS 29.120.70 

 

ISBN 978-2-8322-6469-0 
 

  
  

® Registered trademark of the International Electrotechnical Commission 
 Marque déposée de la Commission Electrotechnique Internationale 

® 
 

 Warning! Make sure that you obtained this publication from an authorized distributor. 
 Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé. 

 

colour
inside

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


 – 2 – IEC 62246-4:2023 © IEC 2023 

CONTENTS 

FOREWORD ........................................................................................................................... 7 
INTRODUCTION ..................................................................................................................... 9 
1 Scope ............................................................................................................................ 10 
2 Normative references .................................................................................................... 10 
3 Terms and definitions .................................................................................................... 12 

3.1 Types of magnetic-sensing device (MSD) ............................................................. 12 
3.2 Elements of an MSD ............................................................................................. 14 
3.3 Connections .......................................................................................................... 14 
3.4 Operation of an MSD ............................................................................................ 14 

4 Influence quantities ....................................................................................................... 15 
5 Rated values ................................................................................................................. 16 

5.1 General ................................................................................................................. 16 
5.2 Rated insulation voltage (Ui) ................................................................................. 16 
5.3 Rated operating voltage (Ue) ................................................................................ 16 

5.4 Rated operating current (Ie) .................................................................................. 17 

5.5 Contact ratings ..................................................................................................... 17 
5.6 Number of operations............................................................................................ 17 
5.7 Rated operating distance (Sn) ............................................................................... 17 

5.8 Climatic category .................................................................................................. 17 
5.9 Environmental severities ....................................................................................... 17 
5.10 Response speed ................................................................................................... 18 
5.11 Frequency of operating cycles .............................................................................. 18 
5.12 Contact reliability .................................................................................................. 18 

6 Types ............................................................................................................................ 18 
7 General provisions for testing ........................................................................................ 20 

7.1 General ................................................................................................................. 20 
7.2 Type tests ............................................................................................................. 20 
7.3 Routine tests......................................................................................................... 21 
7.4 Special tests ......................................................................................................... 22 

8 Documentation and marking .......................................................................................... 22 
8.1 Data ...................................................................................................................... 22 
8.2 Marking ................................................................................................................. 24 
8.3 Symbols ................................................................................................................ 24 

9 Test and measurement procedures ................................................................................ 25 
9.1 General ................................................................................................................. 25 
9.2 Visual inspection and check of dimensions ........................................................... 25 

9.2.1 Visual inspection ........................................................................................... 25 
9.2.2 Outline dimensions ........................................................................................ 25 
9.2.3 Mass ............................................................................................................. 25 

9.3 Functional tests .................................................................................................... 26 
9.3.1 General ......................................................................................................... 26 
9.3.2 Operating distance ........................................................................................ 26 
9.3.3 Deviation of operating distance ...................................................................... 26 
9.3.4 Differential travel (H) ..................................................................................... 26 
9.3.5 Repeatability (R) ............................................................................................ 27 

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


IEC 62246-4:2023 © IEC 2023 – 3 –  

9.3.6 Magnetic interference .................................................................................... 27 
9.3.7 Response speed (if applicable) ...................................................................... 27 
9.3.8 Frequency of operating cycles (f) (if applicable) ............................................. 29 
9.3.9 Functional test by temperature change .......................................................... 31 
9.3.10 Contact circuit resistance .............................................................................. 32 
9.3.11 Temperature rise ........................................................................................... 32 

9.4 Insulation resistance ............................................................................................. 32 
9.4.1 Procedures .................................................................................................... 32 
9.4.2 Requirements ................................................................................................ 33 

9.5 Dielectric test ........................................................................................................ 33 
9.5.1 Procedures .................................................................................................... 33 
9.5.2 Requirements ................................................................................................ 34 

9.6 Endurance tests .................................................................................................... 34 
9.6.1 General ......................................................................................................... 34 
9.6.2 Procedures for electrical endurance test ........................................................ 34 
9.6.3 Requirements ................................................................................................ 35 
9.6.4 Procedures for mechanical endurance test (if applicable) .............................. 35 
9.6.5 Requirements ................................................................................................ 35 

9.7 External connections ............................................................................................. 35 
9.7.1 General ......................................................................................................... 35 
9.7.2 Robustness of terminal with lead wire (if applicable) ...................................... 36 
9.7.3 Robustness of terminal (if applicable) ............................................................ 36 
9.7.4 Soldering terminals (if applicable) .................................................................. 37 
9.7.5 Connector (if applicable) ................................................................................ 37 

9.8 Mechanical stresses tests ..................................................................................... 37 
9.8.1 General ......................................................................................................... 37 
9.8.2 Mounting ....................................................................................................... 37 
9.8.3 Vibration ........................................................................................................ 37 
9.8.4 Shock ............................................................................................................ 38 
9.8.5 Rough handling shocks (if applicable) ............................................................ 39 

9.9 Environmental tests .............................................................................................. 39 
9.9.1 General ......................................................................................................... 39 
9.9.2 Cold............................................................................................................... 40 
9.9.3 Dry heat ........................................................................................................ 40 
9.9.4 Damp heat, steady state ................................................................................ 40 
9.9.5 Mould growth ................................................................................................. 41 
9.9.6 Fluid contamination (if applicable) ................................................................. 41 
9.9.7 Salt mist (if applicable) .................................................................................. 42 

9.10 Enclosure protection tests ..................................................................................... 42 
9.10.1 General ......................................................................................................... 42 
9.10.2 Degree of enclosure ...................................................................................... 42 
9.10.3 Pressurized water (if applicable) .................................................................... 42 

9.11 Sealing (if applicable) ........................................................................................... 43 
9.11.1 General ......................................................................................................... 43 
9.11.2 Procedures .................................................................................................... 43 
9.11.3 Requirements ................................................................................................ 43 

9.12 Heat and fire resistance ........................................................................................ 43 
9.12.1 General ......................................................................................................... 43 
9.12.2 Glow-wire ...................................................................................................... 43 

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


 – 4 – IEC 62246-4:2023 © IEC 2023 

9.12.3 Ball pressure ................................................................................................. 44 
9.13 Making and breaking capacity (if applicable) ......................................................... 45 

9.13.1 General ......................................................................................................... 45 
9.13.2 Procedures .................................................................................................... 45 
9.13.3 Requirements ................................................................................................ 45 

9.14 Conditional short-circuit current test (if applicable) ................................................ 46 
9.14.1 General ......................................................................................................... 46 
9.14.2 Procedures .................................................................................................... 46 
9.14.3 Requirements ................................................................................................ 46 

9.15 Contact reliability test ........................................................................................... 46 
9.15.1 General ......................................................................................................... 46 
9.15.2 Procedures .................................................................................................... 46 
9.15.3 Requirements ................................................................................................ 46 

9.16 Electromagnetic compatibility (EMC) ..................................................................... 46 
Annex A (informative)  Explanations relating to reed contact magnetic sensor – 

Example ........................................................................................................................ 47 
Annex B (informative)  Explanations relating to the operation of reed contact magnetic 

sensor – Example .......................................................................................................... 48 
Annex C (informative)  Work principles regarding sensing distances ..................................... 49 

C.1 General ................................................................................................................. 49 
C.2 Reed contact magnetic sensor with magnetic actuator set (separate type) ............ 49 

C.2.1 Operation ...................................................................................................... 49 
C.2.2 Axial approach ............................................................................................... 49 
C.2.3 Lateral approach............................................................................................ 50 

C.3 Reed contact magnetic sensor with magnetic actuator set (latching type) ............. 51 
C.3.1 Operation ...................................................................................................... 51 
C.3.2 Specified directions ....................................................................................... 51 

C.4 Reed contact magnetic sensor with magnetic actuator set (fork type) .................... 52 
C.4.1 Operation ...................................................................................................... 52 
C.4.2 Specified directions ....................................................................................... 52 

C.5 Reed contact magnetic sensor with magnetic actuator set (plunger type) .............. 53 
C.5.1 Operation ...................................................................................................... 53 
C.5.2 Specified directions ....................................................................................... 53 

C.6 Reed contact magnetic sensor with magnetic actuator set (float type) ................... 54 
C.6.1 Operation ...................................................................................................... 54 
C.6.2 Specific directions ......................................................................................... 55 

Annex D (informative)  Risk assessment ............................................................................... 56 
D.1 General ................................................................................................................. 56 
D.2 Risk assessment procedure .................................................................................. 56 
D.3 Achieving tolerable risk ......................................................................................... 57 
D.4 Application of risk assessment procedures (proposal for the user) ........................ 59 

Annex E (informative)  Test procedures regarding response speed ....................................... 61 
E.1 General ................................................................................................................. 61 
E.2 Test circuit ............................................................................................................ 61 
E.3 Test sequence ...................................................................................................... 61 

Annex F (informative)  Special tests ...................................................................................... 63 
F.1 General ................................................................................................................. 63 
F.2 Functional tests .................................................................................................... 63 
F.3 Functional tests and mechanical durability ............................................................ 63 

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


IEC 62246-4:2023 © IEC 2023 – 5 –  

F.4 Vibration and shock tests for special requirements of applications ........................ 63 
F.5 Explosion proofness .............................................................................................. 63 

F.5.1 General ......................................................................................................... 63 
F.5.2 Procedures .................................................................................................... 63 
F.5.3 Requirements ................................................................................................ 64 

Bibliography .......................................................................................................................... 65 
 
Figure 1 – Methods for measuring the response speed ......................................................... 28 
Figure 2 – Output signal ........................................................................................................ 28 
Figure 3 – Methods for measuring the operating frequency (f)............................................... 30 
Figure 4 – Output signal during the measuring of operating frequency (f) .............................. 31 
Figure 5 – Ball pressure test apparatus ................................................................................. 45 
Figure A.1 – Driven method for reed contact magnetic sensor by permanent magnetic 
actuator ................................................................................................................................ 47 
Figure B.1 – Explanatory diagram of terms related to operation by magnetic actuator ........... 48 
Figure C.1 – Operating approaches ...................................................................................... 49 
Figure C.2 – Axial approach relating to sensing distances .................................................... 50 
Figure C.3 – Lateral approach relating to sensing distances ................................................. 51 
Figure C.4 – Specified directions relating to sensing distances and contact states ................ 52 
Figure C.5 – Specified directions relating to sensing distances ............................................. 53 
Figure C.6 – Sensing distances ............................................................................................ 54 
Figure C.7 – Sensing distances according to liquid level ....................................................... 55 
Figure D.1 – Iterative process of risk assessment and risk reduction .................................... 56 
Figure D.2 – Risk reduction ................................................................................................... 58 
Figure E.1 – Test circuit – Example ...................................................................................... 61 
Figure E.2 – Measurement data by oscilloscope – Example .................................................. 62 
 
Table 1 – Reference values of influence quantities ............................................................... 16 
Table 2 – Rated insulation voltage ........................................................................................ 16 
Table 3 – Rated operating voltage ........................................................................................ 17 
Table 4 – Rated operating distance ....................................................................................... 17 
Table 5 – Rated maximum working pressure ......................................................................... 17 
Table 6 – Examples of output functions of MSD .................................................................... 19 
Table 7 – Type testing .......................................................................................................... 21 
Table 8 – Routine tests ......................................................................................................... 22 
Table 9 – Required data ....................................................................................................... 23 
Table 10 – Symbols .............................................................................................................. 25 
Table 11 – Examples of indication of rated values................................................................. 25 
Table 12 – Deviation of operating distance ........................................................................... 26 
Table 13 – Remanence value ................................................................................................ 27 
Table 14 – Typical rated speeds ........................................................................................... 28 
Table 15 – Typical operating times of switching loads ........................................................... 29 
Table 16 – Frequency of operating cycles ............................................................................. 31 
Table 17 – Function test by temperature change ................................................................... 31 

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


 – 6 – IEC 62246-4:2023 © IEC 2023 

Table 18 – Deviation of operating distance ........................................................................... 32 
Table 19 – Test current ......................................................................................................... 32 
Table 20 – Rated voltage of insulation resistance test ........................................................... 33 
Table 21 – Dielectric test voltage .......................................................................................... 33 
Table 22 – Minimum clearances and creepage distances ...................................................... 34 
Table 23 – Number of cycles for endurance test ................................................................... 35 
Table 24 – Criteria for electrical endurance tests .................................................................. 35 
Table 25 – Torque severity ................................................................................................... 36 
Table 26 – Value of applied force for test Ua1 ...................................................................... 37 

Table 27 – Vibration test ....................................................................................................... 38 
Table 28 – Shock test ........................................................................................................... 39 
Table D.1 – Examples of the relation between failure mode, consequences and hazard ........ 59 
Table D.2 – Severity of harm ................................................................................................ 59 
Table D.3 – Probability of harm ............................................................................................. 60 
Table D.4 – Risk category ..................................................................................................... 60 

 

  

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


IEC 62246-4:2023 © IEC 2023 – 7 –  

INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
REED SWITCHES – 

 
Part 4: Application in conjunction with magnetic actuator  

used for magnetic sensing devices 
 

FOREWORD 
1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

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

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 
rights. IEC shall not be held responsible for identifying any or all such patent rights. 

IEC 62246-4 has been prepared by IEC technical committee 94: All-or-nothing electrical relays. 
It is an International Standard. 

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

Draft Report on voting 

94/786/FDIS 94/807/RVD 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this International Standard is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the IEC 62246 series, published under the general title Reed switches can 
be found on the IEC website. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 

 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 

 

 

  

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


IEC 62246-4:2023 © IEC 2023 – 9 –  

INTRODUCTION 

Reed switches are used as sensing devices in a variety of applications (e.g. safety of machinery, 
alarm detectors, factory automation, pneumatics and hydraulics, railways, automotive, utilities, 
healthcare, consumer electronics and appliances, lifts). 

The intention of this document is: 

1) to define the functions, types, characteristics, product information, etc. for magnetic sensing 
devices: 
– recommended response speed and frequency of operating cycles are determined as 

rated values; 
2) to specify the test and measurement procedures for magnetic sensing devices: 

– response speed and operating time of load are determined when used as trip function 
or presence sensing function according to the relevant standards; 

3) to specify the additional tests for magnetic sensing devices used for specific product 
standards. 
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REED SWITCHES – 
 

Part 4: Application in conjunction with magnetic actuator  
used for magnetic sensing devices 

 
 
 

1 Scope 

This part of IEC 62246 gives additional requirements for the evaluation of functional 
characteristics on reed switching components operated by magnetic actuator and gives 
guidance for their implementation in selected applications. 

This document specifies test and measurement procedures for the application of reed switch 
(contact) based magnetic sensors.  

NOTE This document can be used in conjunction with specific product standards (e.g. IEC 60947-5-1) applying 
reed switching with magnetic actuation to provide specific requirements and verification methods. 

In case the application of a reed contact magnetic sensor determines additional requirements 
exceeding those specified in this document, the sensor is evaluated with this application in 
accordance with the relevant IEC or ISO standard(s) (e.g. IEC 62061 or ISO 13849 series, 
IEC 60335-1 and relevant parts of the IEC 60335-2 series, IEC 60730-1, IEC 61373, 
ISO 16750-3). 

This document does not apply to: 

– sensing or monitoring of the position of elements of interlocking devices for movable guards 
(see ISO 14119); 

– sensing or monitoring of the position of elements of pressure sensitive protective equipment 
(PSPE, see ISO 13856 series); 

– electrical equipment for measurement, control, and laboratory use (see IEC 61010-1); 
– aircraft – proximity switches (see ISO 6859-1). 

Information contained in this document is relevant to the application of a magnetic sensor on 
new installations as well as modifications to existing installations.  

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. 
For undated references, the latest edition of the referenced document (including any 
amendments) applies. 

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 60068-2-10:2005, Environmental testing – Part 2-10: Tests – Test J and guidance: Mould 
growth  
IEC 60068-2-10:2005/AMD1:2018  

IEC 60068-2-11:2021, Environmental testing – Part 2-11: Tests – Test Ka: Salt mist 
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IEC 60068-2-17:1994, Basic environmental testing procedures – Part 2-17: Tests – Test Q: 
Sealing 

IEC 60068-2-18:2017, Environmental testing – Part 2-18: Tests – Test R and guidance: Water 

IEC 60068-2-21:2021, 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 60068-2-31:2008, Environmental testing – Part 2-31: Tests – Test Ec: Rough handling 
shocks, primarily for equipment-type specimens 

IEC 60068-2-78:2012, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady 
state 

IEC 60079 (all parts), Explosive atmospheres 

IEC 60079-0:2017, Explosive atmospheres – Part 0: Equipment – General requirements 

IEC 60079-1:2014, Explosive atmospheres – Part 1: Equipment protection by flameproof 
enclosures "d" 

IEC 60079-10-1:2020, Explosive atmospheres – Part 10-1: Classification of areas – Explosive 
gas atmospheres 

IEC 60079-11:2011, Explosive atmospheres – Part 11: Equipment protection by intrinsic 
safety "i" 

IEC 60079-15:2017, Explosive atmospheres – Part 15: Equipment protection by type of 
protection "n" 

IEC 60079-18:2014, Explosive atmospheres – Part 18: Equipment protection by 
encapsulation "m"  
IEC 60079-18:2014/AMD1:2017 

IEC 60417, Graphical symbols for use on equipment   
(available at http://www.graphical-symbols.info/equipment) 

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code)  
IEC 60529:1989/AMD1:1999  
IEC 60529:1989/AMD2:2013 

IEC 60695-2-10:2021, Fire hazard testing – Part 2-10: Glowing/hot-wire based test methods – 
Glow-wire apparatus and common test procedure 

IEC 60695-2-11:2021, Fire hazard testing – Part 2-11: Glowing/hot-wire based test methods – 
Glow-wire flammability test method for end-products (GWEPT)  

IEC 60695-2-12:2021, Fire hazard testing – Part 2-12: Glowing/hot-wire based test methods – 
Glow-wire flammability index (GWFI) test method for materials  

IEC 60695-2-13:2021, Fire hazard testing – Part 2-13: Glowing/hot-wire based test methods – 
Glow-wire ignition temperature (GWFI) test method for materials  
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IEC 60721-3-3:2019, Classification of environmental conditions – Part 3-3: Classification of 
groups of environmental parameters and their severities – Stationary use at weatherprotected 
locations 

IEC 60947-5-1:2016, Low-voltage switchgear and controlgear – Part 5-1: Control circuit devices 
and switching elements – Electromechanical control circuit devices 

IEC 61373: 2010, Railway applications – Rolling stock equipment – Shock and vibration tests 

IEC 61810-1:2015, Electromechanical elementary relays – Part 1: General and safety 
requirements  
IEC 61810-1:2015/AMD1:2019 

IEC 61810-7:2006, Electromechanical elementary relays – Part 7: Test and measurement 
procedures 

IEC 62246 (all parts), Reed switches 

IEC 62246-1:2015, Reed switches – Part 1: Generic specification 

ISO/IEC 80079-20-1:2017, Explosive atmospheres – Part 20-1: Material characteristics for gas 
and vapour classification – Test methods and data 

ISO 16750-3:2012, Road vehicles – Environmental conditions and testing for electrical and 
electronic equipment – Part 3: Mechanical loads 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 62246 (all parts), and 
the following apply. 

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses: 

• IEC Electropedia: available at http://www.electropedia.org/ 

• ISO Online browsing platform: available at http://www.iso.org/obp 

3.1 Types of magnetic-sensing device (MSD) 

3.1.1  
magnetic-sensing device 
MSD 
assembly of either devices or components or both working together for protective tripping or 
presence sensing purposes and comprising as a minimum 

– a reed contact magnetic sensor; 
and 

– an output signal switching device 

Note 1 to entry: The output switching device can be a reed switch. 

Note 2 to entry: A description of the elements of the MSD is given in 3.2, that of the external connections of the 
MSD in 3.3 and that of the operation of the MSD in 3.4. 

Note 3 to entry: Explanations regarding reed contact magnetic sensors are given in Annex A. 

Note 4 to entry: Explanations regarding the operation of reed contact magnetic sensors are given in Annex B. 
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Note 5 to entry: Proximity switches specified in IEC 60947-5-2 and IEC 60947-5-3 are not magnetic sensing 
devices. 

Note 6 to entry: In safety related applications, magnetic sensing devices can be used with a safety monitoring 
device. 

3.1.2  
reed contact magnetic proximity sensor 
electromechanical control circuit device without external power supply, operated by the 
presence of a magnetic actuator or magnetic float actuator or ferromagnetic plate without 
contact and consisting of a reed contact-based sensor and a magnetic actuator 

Note 1 to entry: Reed contact magnetic proximity sensors designed for industrial applications are called reed 
contact magnetic switches in IEC AFDIS 60947-5-1:2023, which is under preparation. 

Note 2 to entry: Reed contact magnetic proximity sensors are not proximity switches, as specified in IEC 6094752 
and IEC 60947-5-3. 

3.1.3  
reed contact magnetic proximity sensor with magnetic actuator set 
<separate type> reed contact-based magnetic sensor operated by the external presence of a 
magnetic actuator where the sensor housing and the magnetic actuator housing are separated 

Note 1 to entry: The sensor can include one or more reed contacts. 

Note 2 to entry: The sensor is operated when the magnetic actuator is within operating range. See Clause C.2 for 
the separate type. 

3.1.4  
reed contact magnetic proximity sensor with magnetic actuator set 
<latching type> reed contact-based magnetic sensor operated by the external presence of a 
magnetic actuator and maintained by the built-in bias magnet where the sensor housing and 
the magnetic actuator housing are separated 

Note 1 to entry: The sensor can include one or more reed contacts. 

Note 2 to entry: The sensor is maintained when the magnetic actuator exceeds the operating range. See Clause C.3 
for the latching type. 

3.1.5  
reed contact magnetic proximity sensor with magnetic actuator set 
<fork type> reed contact(s)-based magnetic sensor operated by the external presence of a 
ferromagnetic plate where the sensor and the magnetic actuator are mounted in the same 
housing 

Note 1 to entry: The sensor can include one or more reed contacts. 

Note 2 to entry: The sensor is operated when the ferromagnetic plate is placed between the reed switch and the 
magnetic actuator. See Clause C.4 for the fork type. 

3.1.6  
reed contact magnetic sensor with magnetic actuator set 
<plunger type> reed contact(s)-based magnetic sensor operated by the internal presence of 
magnetic actuator(s) separately mounted in a plunger element 

Note 1 to entry: The sensor is operated when the plunger element reaches a predetermined range of positions by 
the actuator. See Clause C.5 for the plunger type. 

3.1.7  
reed contact magnetic sensor with magnetic actuator set 
<float type> reed contact(s)-based magnetic sensor operated by the external presence of 
magnetic float actuator(s) separately mounted in a floating element 

Note 1 to entry: The sensor is operated when the floating element reaches a given position range determined by 
the level of the liquid where the actuator floats. See Clause C.6 for the float type. 
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3.2 Elements of an MSD 

3.2.1  
switching element 
<reed-contact> reed switch that is driven magnetically and switches the current of the electric 
circuit 

3.2.2  
magnetic actuator 
polarized permanent magnet used to operate the magnetic sensing device 

Note 1 to entry: A particular type of magnetic actuator is recommended by the manufacturer for comparative 
measurement of operating distance and releasing distance. 

3.2.3  
magnetic float actuator 
<magnetic float liquid level sensor> polarized magnet built in a float for water or other liquid 
level sensing 

3.2.4  
sensing face 
surface intended to be used to detect a magnetic field and activate the output switch 

3.2.5  
ferromagnetic plate 
plate for the fork type magnetic sensor to cut off the magnetic field of the internal magnetic 
actuator 

3.3 Connections 

3.3.1  
external connections 
output signal(s) from the magnetic sensing device 

Note 1 to entry: The design is such that the external connections can be extracted directly from the lead wire, 
terminal, connector or leaded connector. 

3.4 Operation of an MSD 

3.4.1  
rated operating distance 
Sn 
conventional quantity used to designate the operating distance that is given with the actuator 
recommended by the manufacturer (e.g. part number of the value in Tesla)  

Note 1 to entry: The rated operating distance does not take into account manufacturing tolerances nor variations 
due to external conditions such as temperature. 

3.4.2  
operating distance 
Son 
distance at which the target approaching the sensing face along the reference axis causes the 
output signal to change the state of output contacts 

Note 1 to entry: The target represents the centre of the magnetic field that is most sensitive to the built-in reed 
contact(s) and represents the physical position of the magnetic sensor (see Figure C.1). 
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3.4.3  
releasing distance 
Soff 
distance at which the target leaving the sensing face along the reference axis causes the output 
signal to change state of output contacts 

3.4.4  
sensing distance 
operating distance or releasing distance 

3.4.5  
differential travel 
H 
absolute value of the difference between the operating distance and releasing distance 

3.4.6  
sensing area 
area of operating or releasing obtained using a predetermined magnetic actuator 

3.4.7  
magnetic interference 
state in which the performance or characteristics of an MSD are affected when two or more 
reed contact magnetic sensors and their magnetic actuators are placed near to each other 

3.4.8  
response time 
<for output of MSD> length of the delay from the instant when a magnetic actuator enters or 
leaves the sensing area until a change is completed in the output of an MSD  

Note 1 to entry: The term "operating response time" is used to refer to response delays during times of operation 
and the term "releasing response time" is used to refer to response delays at times of release. 

3.4.9  
response speed 
speed at which the magnetic actuator or sensing ferromagnetic plate enters the sensing area 
so that the MSD can output the pulse signal of a predetermined time 

3.4.10  
lateral approach 
approach of the magnetic actuator perpendicular to the reference axis 

3.4.11  
axial approach 
approach of the magnetic actuator with its centre maintained on the reference axis 

4 Influence quantities 

The specified performance of a reed contact magnetic sensor shall be given with respect to the 
reference conditions, i.e. the set of reference values of all influence quantities. 

Unless otherwise explicitly stated by the manufacturer, the tests shall be carried out at the 
reference values and tolerance ranges listed in Table 1.  
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Table 1 – Reference values of influence quantities 

Influence quantity Reference value Tolerance range and conditions  
for testinga 

Ambient temperature 23 °C ±5 K 

Atmospheric pressure  96 kPa 86 kPa to 106 kPa 

Relative humidity 50 % 25 % to 75 % 

External magnetic induction 0 0 ± 5 × 10–4 T in any direction 

Mounting position As indicated by the 
manufacturer 

According to Annex C 

Voltage and current (load) As indicated by the 
manufacturer 

±5 % for steady-state conditions 

Frequency  Same as reference value with a tolerance of  
±2 % 

Waveform Sinusoidal Sinusoidal; maximum distortion factor 5 % a 

AC component in direct current 

(ripple) 

0 Maximum 6 % b 

DC component in alternating 
current 

0 Maximum 2 % of peak value 

Shock and vibration 0 Maximum 1 m/s2 

Industrial and other atmospheres Clean air Clean air (pollution not exceeding class 3C2 of 
IEC 60721-3-3) 

a Distortion factor: the ratio of the harmonic effective value obtained by dividing the effective value of all non-
sinusoidal harmonics by the effective value of the fundamental wave. It is usually expressed as a percentage. 

b AC component including ripple of DC power supply is defined as follows and expressed in per cent: 

maximum value  minimum value 100
DC  component

−
×  

 

5 Rated values 

5.1 General 

The recommended values listed in 5.2 to 5.12 do not comprise all technical possibilities and 
other values can be adopted according to the conditions of operation and use. 

5.2 Rated insulation voltage (Ui) 

The recommended rated insulation voltage values are listed in Table 2. 

Table 2 – Rated insulation voltage 

AC or DC Rated Insulation voltage 

 V 

AC/DC 30 60 125 250 

 

5.3 Rated operating voltage (Ue) 

The recommended rated operating voltage values are listed in Table 3. 
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Table 3 – Rated operating voltage 

AC or DC Rated operating voltage 

 V 

AC 100; 200; 220; 230; 240 

DC 3; 5; 6; 12; 14; 24; 28; 42; 100; 115 

 

5.4 Rated operating current (Ie) 

The recommended operating current values are based on IEC 62246-1:2015, 4.5. 

5.5 Contact ratings 

The recommended contact rating values are based on IEC 62246-1:2015, 4.6. 

5.6 Number of operations 

The recommended number of operation values are based on IEC 62246-1:2015, 4.7. 

5.7 Rated operating distance (Sn) 

The recommended operating distance values relating to a specified direction are listed in 
Table 4. 

Table 4 – Rated operating distance 

Rated operating distance 

mm 

1; 2; 3; 4; 5; 8; 10; 12; 15; 20; 25; 30; 40; 50; 70; 100 

 

5.8 Climatic category 

The recommended climatic category is based on IEC 62246-1:2015, 4.8. 

5.9 Environmental severities 
a) Vibration (IEC 60068-2-6:2007, Test Fc) 

The recommended vibration values and ranges are based on IEC 62246-1:2015, 4.9 a). 
b) Shock (IEC 60068-2-27:2008, Test Ea) 

The recommended shock values are based on IEC 62246-1:2015, 4.9 b). 
c) Low pressure (IEC 60068-2-13:2021, Test M) 

The recommended low-pressure values are based on IEC 62246-1:2015, 4.9 d). 
d) High pressure (IEC 60068-2-18:2017, Test R) 

The recommended values for the rated maximum working pressure are listed in Table 5. 

Table 5 – Rated maximum working pressure 

Rated maximum working pressure 

MPa 

0,1; 0,5; 1; 2; 3; 4; 5; 6 
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e) Degree of enclosure (IEC 60529) 
The minimum degree of protection of the reed contact-based magnetic sensor should be 
IP50.  

5.10 Response speed 

The recommended response speed is less than 10 000 mm/s. 

5.11 Frequency of operating cycles 

The recommended frequency cycles are based on IEC 62246-1:2015, 4.11. 

5.12 Contact reliability 

The recommended failure rate levels are based on IEC 62246-1:2015, 4.12. 

6 Types 

The types of MSD are typically classified according to position, liquid level sensing and pulse 
counting for speed and flow measurement (see Table 6).  
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Table 6 – Examples of output functions of MSD 

Output functions and 
specific-purpose operations, etc. Details 

Position 

Lid open detection 

If a removable or sliding lid is provided, the motor shall be de-
energized as soon as the lid is removed or displaced and it shall 
not be possible to start the motor unless the lid is in the closed 
position. 

Doors and windows opening 
detection 

To monitor the state of doors and windows as well as locks for 
security in homes or buildings. 

Connect interlocking signal To ensure that a correct locking signal is passed on to the charging 
circuit to trigger the start of the charging for an EV station.  

Position detecting 
To detect the absolute position of the elevator or crane, etc. to 
prevent collision between objects in the elevator or crane hoist way 
and the elevator or crane itself. 

Door closing detection  
A train departure shall only be authorized when all the train doors, 
and (when the platform is enclosed) all platform doors are closed 
and locked. 

On/off confirmation (high-
voltage disconnect switch) 

To provide indication of the ON or OFF state of high-voltage 
disconnect switches to the power distribution board correctly, and 
plays a vital role for safe operation for maintenance workers. 

Emergency train stop button 

When activated, this emergency switch shall 
• prevent trains outside the predefined danger area from entering 

it, 
• stop trains already inside the predefined danger area, 
• prevent trains inside the predefined danger area from 

departing. 

Valve position sensing 

On off-shore oil platforms, valve position sensing is a critical 
component of an emergency shutdown system (ESD). In these 
applications, it is desirable to know the exact status of the valve 
(i.e., open or closed) on a continuous basis. 

Levelling zone, door zone 
sensing 

Lifts shall be provided with a means to prevent or stop unintended 
car movement away from the landing with the landing door not in 
the locked position and the car door not in the closed position. 

Brake pedal angle sensing To alert drivers about the possible collision or accident during the 
application of brakes (an effective passive safety system). 

End position sensing 
Cylinder equipment detects the position of a piston which performs 
the motion control of an electric actuator within a mechanical 
control system. 

Specific distance sensing 

When an obstruction in the door is detected while closing, one of 
the following actions shall be carried out: 
•  fully open the door; 
•  reopen the door partially to allow the obstruction to be removed 

from between the abutting edges of the door; 
•  release operational power for the ability to move the door 

manually. 

Liquid 
level 
sensing Liquid level sensing 

The levels of oil and fuel in storage tanks shall be continuously 
monitored because of strict safety and environmental requirements. 
Overfilling or product discharge on deck and into the sea can have 
devastating consequences for human life and the environment. 

Drain water level sensing 
To discharge any drain pans or defrosting water that can have 
accumulated inside the equipment to protect from the ingress of 
rainwater. 

Fuel level sensing 
To determine when a tank is filled to capacity, to indicate when a 
specific amount of fuel has been expended, or to indicate when a 
predetermined level has been reached. 
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Output functions and 
specific-purpose operations, etc. Details 

Pulse 
counting 

Measurement of wheel 
speed 

The reed switches used generate a square wave that can then be 
translated to the actual consumption of fluid, or energy, or the 
measurement of wheel speeds.  

As the wheel rotates, the multi-pole magnet’s alternating N and S 
poles turn the reed switch on and off continuously and this 
generates the square wave pulse. This pulse output is used by 
control circuits to display the actual measurement. 

Gas flow measurement 

A gas meter equipment, for example, is an automatic electrical 
burner control system which supervises the measurement and the 
flow of gas. 

It also interrupts the flow of gas automatically at a specified time or 
in the event of an earthquake. 

Measurement of the volume 
of water 

The water flow rotates the paddle with the attached magnet.  

To accurately measure the volume of water passing through water 
filters. 

 

7 General provisions for testing 

7.1 General 

In 7.2 to 7.4, the requirements to be checked as well as the related tests are specified. 

The tests specified in this document are type tests and routine tests for reed contact magnetic 
sensors. 

Hazards considered in this document are hazards from electrical shock, rough handling shocks, 
fluid contamination, dust, different cleaning methods using water, pressurized water, explosive 
gasses and vapour, heating, ignition and foreseeable misuse before the end of life. 

Hazards shall not exceed a tolerable level. For the component, the compliance with the tests 
specified in Table 7 are considered to represent a tolerable level. For the application of the reed 
contact magnetic sensor, a risk assessment shall be carried out according to Annex D. 

7.2 Type tests 

Unless otherwise specified in the detail specification, the specimens shall be grouped in 
13 inspection lots, and the related tests shall be taken from Table 7. 

For each inspection lot, the tests shall be carried out in the given order. Sample size should be 
specified by the manufacturer. 

If one or more specimen(s) of an inspection lot do(es) not pass a test, this test as well as any 
other test that can have influenced the result of this test shall be repeated once with an 
additional set of specimens of the same design. In case the manufacturer modifies the reed 
contact magnetic sensor(s), all tests technically influenced by the modification shall also be 
repeated. 
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Table 7 – Type testing 

Inspection 
lot Tests Clause 

1 Marking and documentation 8 

Visual inspection 9.2 

Functional tests 9.3 

2 Insulation resistance 9.4 

Dielectric test 9.5 

3 Endurance tests 9.6 

Electrical endurance  9.6.2 

Mechanical endurance (if applicable) 9.6.4 

4 External connections  9.7 

Robustness of terminal with lead wire (if 
applicable) 9.7.2 

Robustness of terminal (if applicable) 9.7.3 

Solder terminals (if applicable) 9.7.4 

Connector (if applicable) 9.7.5 

5 Mechanical stresses  9.8 

Mounting 9.8.2 

Vibration 9.8.3 

Shock 9.8.4 

Rough handling shocks (if applicable) 9.8.5 

6 Environmental tests 9.9 

Cold 9.9.2 

Dry heat 9.9.3 

Damp heat, steady state 9.9.4 

Mould growth 9.9.5 

Fluid contamination (if applicable) 9.9.6 

Salt mist (if applicable) 9.9.7 

7 Enclosure protection tests 9.10 

Degree of enclosure  9.10.2 

Pressurized water (if applicable) 9.10.3 

8 Sealing (if applicable) 9.11 

9 Heat and fire resistance 9.12 

Glow-wire  9.12.2 

Ball pressure 9.12.3 

10 Making and breaking capacities (if 
applicable) 9.13 

11 Conditional short-circuit current (if 
applicable) 9.14 

12 Contact reliability test 9.15 

13 Electromagnetic compatibility (EMC) 9.16 

 

7.3 Routine tests 

The routine tests shall be taken from Table 8. 
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Table 8 – Routine tests 

Inspection 
lot Tests Clause Additional references 

Allc  Marking and documentation 8 Table 9 

Functional tests 9.3a  

Contact circuit resistance 9.3.10  

Sealing (if applicable) 9.11a  

Dielectric test 9.5b  
a The manufacturer specifies the detail conditions. 

b The dielectric test for routine test can be carried out for a duration of 1s in accordance with IEC 61810-7:2006, 
4.9. The test voltage shall not have any negative impact on the insulation (further use). Other parameters like 
current limit or specification of the high-voltage transformers shall be specified by the manufacturer at an 
appropriate value. 

c For routine tests, by definition, all products are tested. 

 

7.4 Special tests 

The purpose of special tests is to define the requirements allowing to assess the ability of a 
magnetic sensing device to perform its function where intended to be used under certain 
environmental conditions, different from the type tests as defined in Table 7. 

The conducting of special tests is at the discretion of the manufacturer. The samples shall pass 
the type tests and routine tests specified in Table 7 and Table 8 accordingly.  

These special tests specified in Annex F shall be carried out either at the discretion of the 
manufacturer or according to an agreement between the manufacturer and the user.  

As special tests, these additional tests are not mandatory, and it is not necessary for a magnetic 
sensing device to satisfy any of these tests to conform to this document.  

8 Documentation and marking 

8.1 Data 

The manufacturer shall make the data listed in Table 9 available (with indication of the units). 
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Table 9 – Required data 

N° Data Notes Place of indication 

1 Identification data 

1a Manufacturer’s name, identification 
code or trademark  Reed contact magnetic sensor 

1b Type designation  

It should be unambiguous 
and ensure identification of 
the product by respective 
documentation 

Reed contact magnetic sensor 

1c Manufacturing date Can be coded if specified in 
the documentation 

Reed contact magnetic sensor 
(preferred) or packaging  

2 Operating distance data 

2a Targets marking See Figure C.1 
Reed contact magnetic sensor 
(preferred) or catalogue or 
instruction sheet 

2b Rated operating distance Can be coded if specified in 
the documentation 

Reed contact magnetic sensor 
(preferred) or catalogue or 
instruction sheet 

2c Contact arrangement Can be coded if specified in 
the documentation 

Reed contact magnetic sensor 
(preferred) or catalogue or 
instruction sheet 

2d Sensing range  Catalogue or instruction sheet 

2e Repeatability (R)  Catalogue or instruction sheet 

2f Differential travel (H)  Catalogue or instruction sheet 

2g Recommended setting gap  Catalogue or instruction sheet 

2h Response speed If applicable Catalogue or instruction sheet 

2i Frequency of operating cycles If applicable Catalogue or instruction sheet 

2j Tolerance to misalignment  Catalogue or instruction sheet 

2k Recommended sensing 
ferromagnetic plate If applicable Catalogue or instruction sheet 

3 Contact data 

3a Rated operational voltage Can be coded if specified in 
the documentation 

Reed contact magnetic sensor or 
catalogue or instruction sheet 

3b Rated operational current Can be coded if specified in 
the documentation 

Reed contact magnetic sensor or 
catalogue or instruction sheet 

3c Number of cycles for electrical 
endurance  Catalogue or instruction sheet 

3d Number of cycles for mechanical 
endurance If applicable Catalogue or instruction sheet 

3e Minimum operational power ratings  Catalogue or instruction sheet 

3f Rated conditional short-circuit 
protective device If applicable Catalogue or instruction sheet 

3g Initial maximum contact resistance  Catalogue or instruction sheet 

4 Insulation data 

4a Insulation resistance For all circuits Catalogue or instruction sheet 

4b Enclosure protection (IP code)  
Reed contact magnetic sensor 
(preferred) or catalogue or 
instruction sheet 

4c Pollution degree Reed contact magnetic 
sensor environment 

Catalogue or instruction sheet 

4d Impulse withstand voltage(s) If applicable Catalogue or instruction sheet 

4e Rated insulation voltage(s) For all circuits Catalogue or instruction sheet 
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N° Data Notes Place of indication 

5 General data 

5a Ambient temperature range  Catalogue or instruction sheet 

5b Mounting position  If applicable Catalogue or instruction sheet 

5c 
Data to permit suitable connection 
of the reed contact magnetic 
sensor  

Including polarity 
Catalogue or instruction sheet 

5d Accessories  
If essential to the reed 
contact magnetic sensor 
performance 

Catalogue or instruction sheet 

5e Data concerning earthing or 
grounding of metal parts If applicable Catalogue or instruction sheet 

5f Mounting distance   Catalogue or instruction sheet 

5g Specific maximum torque  Catalogue or instruction sheet 

5h 

Maximum permissible steady-state 
temperature of the terminals (if 
applicable), or material 
combination for flat quick-connect 
terminations or both 

Applies also to the 
combination of reed contact 
magnetic sensor and mating 
socket 

Manufacturer's documentation 

5i Resistance to soldering heat  
If applicable 

Including reference to the 
test procedure 

Manufacturer's documentation 

5j Operating fluid temperature range Reed contact magnetic float 
liquid level sensors Catalogue or instruction sheet 

5k Maximum operating pressure If applicable Catalogue or instruction sheet 

 

8.2 Marking 

The data of marking on the reed contact magnetic sensor and the magnetic actuator shall be 
marked so that they are legible and durable. 

The test indicated in a) and b) below is carried out when only additional material(s) are used 
for marking (e.g. inkjet or pad printing). 

Compliance with the durability requirements for the marking is checked by inspection and by 
rubbing the marking by hand as follows: 

a) 15 back-and-forth movements in about 15 s with a piece of cloth soaked with distilled water, 
followed by 

b) 15 back-and-forth movements in about 15 s with a piece of cloth soaked with petroleum 
spirit. 

During the rubbing test, the soaked piece of cloth shall be pressed on the marking with a 
pressure of about 2 N/cm2. After the rubbing test, the marking shall still be legible.  

8.3 Symbols 

When symbols are used, they shall be in line with those given in Table 10. 

Rated values of switching voltage and switching current can be indicated in accordance with 
Table 11. 

Full document details: IEC 62246-4-2023

http://www.avadocuments.com/doc/iec-62246-4-2023
http://www.avadocuments.com/doc/iec-62246-4-2023


IEC 62246-4:2023 © IEC 2023 – 25 –  

Table 10 – Symbols 

Volt V 

Ampere A 

Frequency of the supply Hz 

Volt-ampere VA 

Watt W 

Direct current (IEC 60417-5031:2002-10)  or DC 

Alternating current (single-phase) (IEC 60417-5032:2002-10)  or AC 

Both direct and alternating current (IEC 60417-5033:2002-10)  

 or DC/AC 

Protective earth (IEC 60417-5019:2006-08) 
 

Make contact (normally open contact) NO 

Break contact (normally closed contact) NC 

Change-over contact CO 

 

Table 11 – Examples of indication of rated values 

5 A 250 V ∼ 

or 5 A 250 V AC 

or 5 A 250 V ∼ cos ϕ 0,4 

 

9 Test and measurement procedures 

9.1 General 

This Clause 9 specifies general test and measurement procedures to confirm the functions of 
reed contact magnetic sensors in accordance with Table 7.  

The recommended test and measurement procedures listed in 9.2 to 9.16 do not comprise all 
technical possibilities and other test and measurement procedures can be adopted according 
to conditions of operation and use. 

9.2 Visual inspection and check of dimensions 

9.2.1 Visual inspection 

Unless otherwise specified in the detail specification, inspection shall be performed under 
normal visual conditions. The finishing, sealing and marking shall be specified in the detail 
specification. 

9.2.2 Outline dimensions 

The outline dimensions shall be checked and shall comply with those specified in the detail 
specification. 

9.2.3 Mass 

The normal mass shall be specified in the detail specification whenever required. 
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9.3 Functional tests 

9.3.1 General 

The following functional tests shall be specified by the manufacturer according to the definitions 
of reed contact magnetic sensors. 

The reed contact magnetic sensor shall be mounted in accordance with the instructions in the 
relevant specifications given by the manufacturer.   

For the functional tests, the output signal of the reed contact magnetic sensor shall be confirmed 
by monitoring a current, typically, 10 mA at 24 V DC maximum. 

9.3.2 Operating distance 

9.3.2.1 Procedures 

Work principles regarding sensing distances are given in Annex C. 

9.3.2.2 Requirements 

The reed contact magnetic sensor shall operate at the rated operating distance. 

9.3.3 Deviation of operating distance 

9.3.3.1 Procedures  

The moving speed of the magnetic actuator should be specified by the manufacturer. The 
effective operating distance is measured at an ambient temperature of 23 °C ± 5 K. 

9.3.3.2 Requirements 

The reed contact magnetic sensor shall operate at a value less than or equal to any 
recommended value in Table 12 for the rated operating distance. 

Table 12 – Deviation of operating distance 

Deviation of operating distance 

% 

±5; ±10; ±15; ±20; ±30 

Key 

Remanence value in %: on n

n
100S S

S
−

×   

where 
Sn is the rated operating distance; 

Son is the operating distance. 

 

9.3.4 Differential travel (H) 

9.3.4.1 Procedures 

The work principles regarding functions are given in Annex C. The moving speed of the 
magnetic actuator should be specified by the manufacturer. 
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9.3.4.2 Requirements 

The reed contact magnetic sensor shall operate at a value less than or equal to any 
recommended value in Table 13 at the operating distance. 

Table 13 – Remanence value 

Remanence value 

% 

5; 10; 20; 50; 100 

Key 

Remanence value in %: 
on

 100H
S

×  

where 

Son is the operating distance;  

H is the differential travel. 

 

9.3.5 Repeatability (R) 

9.3.5.1 Procedures  

The repeatability of the rated operating distance is measured at an ambient temperature of 
23 °C ± 5 K. The moving speed of the magnetic actuator and number of measurements should 
be specified by the manufacturer. 

9.3.5.2 Requirements 

The difference between any two measurements shall not exceed 10 % of the operating distance 
(Son): 

  on0,1R S≤   

9.3.6 Magnetic interference 

As operating characteristics can vary due to magnetic interference when a reed contact 
magnetic sensor is installed next to another, the manufacturer should determine the minimum 
acceptable distances between units. 

The manufacturer shall advise the user in case of applications with additional influence from 
the surrounding solenoid (e.g. from filters or inductors of switching power supplies) which 
additional magnetic influence testing shall be performed. 

9.3.7 Response speed (if applicable) 

9.3.7.1 General 

This test should verify that the reed contact magnetic sensors, except for the float type, are 
capable of detecting the typical movement speed of the machine or actuator or approach speeds.  

The test circuit and test arrangement are given in Annex E. 

9.3.7.2 Procedures  

t1 of the output signal should be measured according to Figure 1 a) method 1 for the fork type 
or Figure 1 b) method 2 for the separate type.  
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a) method 1 (fork type)  b) method 2 (separate type) 

 

Key 

SW reed contact magnetic sensor (reed contact) 

MG magnetic actuator 

D insertion depth specified by the manufacturer 

Material of plate specified by the manufacturer, thickness: 1,2 mm; 1,6 mm; or 2,3 mm. 

Figure 1 – Methods for measuring the response speed 

An illustration of the output signal of the reed contact magnetic sensor is given in Figure 2. 

 

NOTE Bounce time is included in t1 . 

Figure 2 – Output signal 

9.3.7.3 Requirements 

Unless otherwise specified in the detail specification, the typical rated speed shall be selected 
from the values given in Table 14. 

Table 14 – Typical rated speeds 

Typical rated speeds 

mm/s 

10; 100; 200; 250; 300; 800; 1 000; 1 600; 2 000; 2 500; 5 000; 10 000 

 

For the test, t1 of the output signal shall be at least the operating time of the load or latching 
operation, for example, for a microcomputer (MCU), relay coil, contactor coil, special monitors 
and safety programmable logic controller (PLC) (see Table 15).  
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Also, hesitation is not permitted when operating at slow speed (e.g. 10 mm/s). 

Table 15 – Typical operating times of switching loads  

Classification of switching loads Max. operating time References 

 ms  

Monitoring devices: 
microprocessor 
logic controller 

< 0,5 N/A 

Relay coils < 30 IEC 61810-1:2015 and 
IEC 61810‑1:2015/AMD1:2019 

Final switching devices: 
contactor coil < 300 IEC 60947-5-1:20161, Table 4 

 

9.3.8 Frequency of operating cycles (f) (if applicable) 

9.3.8.1 General 

This test should verify that the reed contact magnetic sensors, except for the latching type and 
float type, follow the maximum frequency of operating cycles of the machine or actuator 
operating cycle. 

9.3.8.2 Procedures 
a) Fork type 

As shown in Figure 3 a), the sensing plate is fixed (method 1) in the centre of the groove. 
The magnetic plate tooth spacing should be 2Sn to pass the sensor's sensing groove at the 
half of the rated operating distance (Sn/2) and the reed contact magnetic sensor should be 
adjusted to this operating distance. 

b) Separate type 
Typical methods by rotational approach with magnetic actuator(s) are given in Figure 3 b), 
method 2 (separate type, fixed on front), Figure 3 c), method 3 (separate type, fixed on side), 
Figure 3 d), method 4 (4-pole ring MG) and Figure 3 e), method 5 (2-pole bar MG). 

————————— 
1 A new edition is under preparation, stage at the time of publication: IEC AFDIS 60947-5-1:2023, with an Annex D 

titled Additional requirements for reed contact magnetic switches. 
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a) Method 1 (separate and fork types) 

  
b) Method 2 (separate type, fixed on front) c) Method 3 (separate type, fixed on side) 

  
d) Method 4 (4-pole ring MG) e) Method 5 (2-pole bar MG) 

Key  
a) method 1 (separate type and fork type) 
The material of the sensing plate shall be specified by the manufacturer. The thickness shall be 1,2 mm, 1,6 mm or 
2,3 mm with at least 8 teeth. 

b) method 2 and c) method 3 (separate type) 
The number (1, 2, 4, 6, 8, etc.) of magnetic actuators shall be installed per revolution specified by the manufacturer, 
and the sensing distance shall also be specified by the manufacturer. The disc shall be constructed of non-magnetic 
and non-conducting material. 

d) method 4 and e) method 5 (separate type) 
The permanent magnet shall be specified by the manufacturer, and the rotation approach and sensing distance shall 
also be specified by the manufacturer. 

Figure 3 – Methods for measuring the operating frequency (f) 
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An illustration of the output signal of a reed contact magnetic sensor is given in Figure 4. 

The operating frequency (f) is determined from the following formula: 
1 2

1 f
t t

=
+

  

 

NOTE Bounce time is included in t1  . 

Figure 4 – Output signal during the measuring of operating frequency (f) 

9.3.8.3 Requirements 

The frequency operating cycle shall be at least one of the values shown in Table 16 when the 
test is performed. 

Table 16 – Frequency of operating cycles 

Frequency of operating cycles 

Hz 

1; 2; 5; 8; 10; 12,5; 16; 20; 25; 30; 50; 60; 100; 120; 200; 500 

 

9.3.9 Functional test by temperature change 

9.3.9.1 Procedures 

After placing for 2 h in two testing chambers (low temperature and high temperature) selected 
from Table 17 in accordance to Test Ab of IEC 60068-2-1:2007 and Test Bd of IEC 60068-2-
2:2007, the operating distance and releasing distance shall be measured. 

Table 17 – Function test by temperature change 

Test temperature  

°C 

Low temperature –40; –25; –20; –10; –5 

High temperature 40; 55; 60; 70; 80; 100; 130; 150 

 

9.3.9.2 Requirements 

The deviation of the operating distance by ambient temperature change shall be within the 
values shown in Table 18 with respect to the operating distance in the reference conditions. 
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Table 18 – Deviation of operating distance 

Deviation of operating distance by temperature change 

% 

±5; ±10; ±15; ±20; ±25; ±30 

 

9.3.10 Contact circuit resistance 

9.3.10.1 Procedures 

The contact circuit resistance shall be measured by the 4-point (Kelvin) method between the 
lead wires, terminals or connectors. 

The voltage applied to the contact circuit shall not exceed 6 V AC RMS or 6 V DC and the 
current applied to the contact circuit is given in Table 19. 

Table 19 – Test current 

Rated contact current  Test current  

A mA 

Less than 0,01 1 

0,01 to 0,1 10 

0,1 to 1 100 

More than 1 1 000 

 

9.3.10.2 Requirements 

The contact circuit resistance shall not exceed 500 mΩ, unless otherwise specified in the detail 
specification. 

9.3.11 Temperature rise 

9.3.11.1 Procedures 

IEC 62246-1:2015, 6.29 is applicable with the following additions. 

9.3.11.2 Requirements 

The maximum temperature rise for the exterior of the enclosure, metallic or non-metallic 
materials, and for terminals shall not exceed 45 K. 

After the temperature rise test, the reed contact magnetic sensor shall satisfy the requirements 
specified in 9.2.1, 9.3.2, and 9.3.10. 

9.4 Insulation resistance 

9.4.1 Procedures 

The insulation resistance of the reed contact magnetic sensor shall be measured at the DC 
voltage level specified in Table 20, 

a) between live parts of the switching element(s) and exposed non-live metal parts; 
b) between live parts of the switching element(s) and surface(s) of the reed contact magnetic 

sensor likely to be touched in service, conducting or made conducting by metal foil; 
c) between live parts belonging to electrically separated switching element(s), if any. 
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Table 20 – Rated voltage of insulation resistance test 

Rated insulation voltage (Ui) DC voltage 

V V 

 Measurement points 

 9.4.1 a) and b) 9.4.1 c) 

Less than 60 250 100 

125 ≤ U i < 250 500 250 

 

The voltage shall be applied for at least 0,5 s, or for a longer period as is necessary to obtain 
a stable reading, after which the insulation resistance shall be recorded. 

9.4.2 Requirements 

The insulation resistance shall be more than 20 MΩ, unless otherwise specified in the detail 
specification. 

9.5 Dielectric test 

9.5.1 Procedures 

The reed contact magnetic sensor shall be capable of withstanding the test voltage which is 
given in Table 21 applied for 1 min under the following conditions. An application time of 1 s is 
permissible, provided that the test voltage value is increased to 110 % of the rated value: 

a) between live parts of the switching element(s) and part(s) of the reed contact magnetic 
sensor intended to be earthed; 

b) between live parts of the switching element(s) and surface(s) of the reed contact magnetic 
sensor likely to be touched in service, conducting or made conducting by metal foil; 

c) between live parts belonging to electrically separated switching element(s), if any. 

Table 21 – Dielectric test voltage 

Measurement points Rated insulation voltage (Ui) AC test voltage (RMS) 

 V V 

9.5.1 a) and b) 

30 250 

60 1 000 (500)b 

125 ≤ U i < 250 1 500 (1 000)b 

9.5.1 c) N/A (rated operating voltage)a × 1,5 

a  AC or DC value. In the case of alternating current and direct current, the higher voltage is used. 
b  The values in parentheses apply to small control equipment (instrument with a rated current of less than 15 A 

with a dust-proof structure) having the insulation distance shown in Table 22. 
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Table 22 – Minimum clearances and creepage distances 

Rated insulation voltage (Ui) Minimum clearances  Minimum creepage distancesc, d 

V mm mm 

DC AC L – La L – Ab a b 

Ui ≤ 30 0,4 0,4 0,4 0,4 

30 < U i ≤ 60 0,5 0,5 0,5 0,5 

60 < U i ≤ 125 0,5 0,5 0,5 1,0 

125 < Ui ≤ 250 1,0 1,0 1,0 1,5 

250 < Ui ≤ 380 1,0 1,5 1,5 2,0 

380 < Ui ≤ 500 2,0 2,0 2,0 3,0 

a L – L is applied between bare live parts and between live parts and ground metal. 
b  L – A is applied between the charged part and the insulating metal body that can become the charged part 

due to deterioration of insulation.  
c  The creepage distances are determined by the type and shape of the insulator. 

 "a" applies to ceramics (steatite, porcelain) and other materials, especially ribs that are safe against leakage 
currents, or insulators with vertical surfaces, or materials with comparative tracking index (CTI) of 140 or more 
(e.g. phenol resin moulded products). 

 "b" applies to other insulating materials. 
d If the minimum clearance "L – A" is greater than the corresponding minimum creepage distance "a" or "b", the 

operator can easily touch the exposed live parts. The minimum creepage distance between insulated metal 
bodies that can be accidentally dangerous shall be greater than "L – A". 

 

9.5.2 Requirements 

No flashover or breakdown shall occur. A current of not more than 3 mA is permitted. 

9.6 Endurance tests 

9.6.1 General 

The tests are performed in accordance with 9.6.2 and 9.6.4 on each contact load as specified 
by the manufacturer. 

9.6.2 Procedures for electrical endurance test 

The test current for verification of the electrical endurance test shall be in accordance with 
IEC 62246-1:2015, 6.22. During the electrical endurance test, the following periodic tests shall 
be made according to the periodic cycles the manufacturer specifies: 

– operating distance (9.3.2); 
– contact circuit resistance (9.3.10); 
– insulation resistance (9.4); 
– dielectric voltage (9.5). 

The number of cycles for the endurance test shall be selected from Table 23. 
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Table 23 – Number of cycles for endurance test 

Number of cycles for endurance test  

cycles/min 

60; 120; 180; 300; 600; 1 500; 3 000; 6 000 

Duty cycle: 50 % 

 

9.6.3 Requirements 

The durability of the switching element(s) of the reed contact magnetic sensor shall satisfy the 
criteria of Table 24.  

Table 24 – Criteria for electrical endurance tests 

Test item Criteria 

Operating distance Within  ±30 % against initial value 

Contact circuit resistance 1,2 kΩ max. at 1 mA 

Dielectric voltage Rated value 
(leakage current: less than 3 mA) 

Insulation resistance More than 2 MΩ 

 

For a reed switch, for example if the wiring cable length exceeds the value specified by the 
manufacturer, inrush currents typically lead to welding or sticking of contacts.  

Therefore the manufacturer shall specify the maximum value for inrush and off-rush currents. 

9.6.4 Procedures for mechanical endurance test (if applicable) 

During the mechanical endurance test with no test current, the following stoppings shall be 
made according to the periodic cycles the manufacturer specifies: 

– operating distance (9.3.2); 
– contact circuit resistance (9.3.10); 
– insulation resistance (9.4); 
– dielectric voltage (9.5). 

The number of cycles for the endurance test shall be selected from Table 23. It is suggested 
that the duty cycle be 50 %. Specify the reasonable operating energization of the switching 
element(s) when a magnetic actuator is not used. 

9.6.5 Requirements 

No breakdown of mechanical part(s) is permitted during the test. 

The durability of the switching element(s) of the reed contact magnetic sensor shall satisfy the 
criteria of Table 24.  

9.7 External connections  

9.7.1 General 

In order to verify that the requirements regarding resistance of solid insulating materials to heat 
and mechanical strength are met, the following tests in 9.7.2 to 9.7.5 shall be carried out by the 
manufacturer. 
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9.7.2 Robustness of terminal with lead wire (if applicable) 

9.7.2.1 Procedures  

With the wire termination in its normal position and the reed contact magnetic sensor held by 
its body, a force with a value of 50 N shall be applied to the wire termination in the direction of 
its axis and acting in a direction away from the body of the reed contact magnetic sensor. The 
force shall be applied progressively (without any shock) and then maintained for a period of 
1 min.  

The specimen shall be visually inspected and electrically and mechanically checked. 

9.7.2.2 Requirements 

There shall be no looseness of connection, disconnection of wires, harmful deformation, 
breakage or other failure. 

9.7.3 Robustness of terminal (if applicable) 

9.7.3.1 General 

This test shall be subjected to tests Ua1 and Ud of IEC 60068-2-21:2021, as appropriate. 

9.7.3.2 Procedures for torque test 

This test shall be in accordance with test Ud of IEC 60068-2-21:2021. 

With the reed contact magnetic sensor held by its normal fixing devices, the torque given in 
Table 25 shall be applied without shock to the screw to each termination, for a period of 10 s 
to 15 s, according to the severity specified by the relevant specification. 

During this test, a washer or metal plate with a normal clearance hole for the screw threads 
shall be placed between the screw head and surface on to which it is tightened. 

The specimen shall be visually inspected and electrically and mechanically checked. 

Table 25 – Torque severity 

Nominal thread diameter 
mm 2,5 2,6 3,0 3,5 4,0 5,0 6,0 

Torques 
N × m 

Severity 1 0,4 0,4 0,5 0,8 1,2 2,0 2,5 

Severity 2 0,2 0,2 0,25 0,4 0,6 1,0 1,25 

 

9.7.3.3 Procedures for tensile test 

This test shall be performed in accordance with test Ua1 of IEC 60068-2-21:2021. 

With the termination in its normal position and the reed contact magnetic sensor held by its 
body, a force with a value as stated in Table 26 shall be applied to the termination in the 
direction of its axis and acting in a direction away from the body of the reed contact magnetic 
sensor. The force shall be applied progressively (without any shock) and then maintained for a 
period of 10 s ± 1 s.  

The specimen shall be visually inspected and electrically and mechanically checked. 

Wires shall be of a suitable size for the terminals and of appropriate length. Insert the connector 
into the proper condition and tighten it with the tightening torque in Table 26. 
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Table 26 – Value of applied force for test Ua1 

Nominal cross-sectional area (s)a  Corresponding diameter (d) for 
circular-section wires  Force with tolerance of ±10 % 

mm2 mm N 

s ≤ 0,05 d ≤ 0,25 1 

0,05 < s ≤ 0,10 0,25 < d ≤ 0,35  2,5 

0,10 < s ≤ 0,20 0,35 < d ≤ 0,50  5 

0,20 < s ≤ 0,50 0,50 < d ≤ 0,80  10 

0,50 < s ≤ 1,20 0,80 < d ≤ 1,25  20 

s  > 1,20 d  > 1,25  40 

a For circular-section wires, strips or pins, the normal cross-sectional area is equal to the value calculated from 
the normal dimension(s) given in the relevant specification. For stranded wires, the normal cross-sectional 
area is obtained by taking the sum of the cross-sectional areas of the individual strands of the conductor 
specified in the relevant specification. 

 

9.7.4 Soldering terminals (if applicable) 

9.7.4.1 Procedures  

Solder terminals and their supports shall have a sufficient resistance to soldering heat. 

IEC 61810-1:2015, 14.4 is applicable. 

9.7.4.2 Requirements  

There shall be no looseness of connection, disconnection of terminals, harmful deformation, 
breakage or other failure. 

9.7.5 Connector (if applicable) 

Unless otherwise stated in the detail specifications, the connector and pin identification 
numbering of the reed contact magnetic sensor based on the contact arrangement and the 
polarity should be specified by the manufacturer. 

9.8 Mechanical stresses tests 

9.8.1 General 

In order to verify that the requirements regarding mechanical stresses are met, the following 
tests in 9.8.2 to 9.8.5 shall be carried out by the manufacturer. 

9.8.2 Mounting 

The reed contact magnetic sensor and magnetic actuator shall not exceed the maximum torque 
which the manufacturer specifies when installing. 

9.8.3 Vibration  

9.8.3.1 Procedures 

In accordance with IEC 60068-2-6:2007 with the following conditions, along three mutually 
perpendicular axes: 

a) The endurance vibration test shall be performed by applying vibration of any of the values 
in Table 27 to the vertical, horizontal, and front-back directions for two hours and a total of 
six hours in the non-energized state. 
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b) The malfunction vibration test shall be performed by applying vibration of any of the values 
in Table 27, for 10 min (5 min for each of the switching elements: ON conditions and OFF 
conditions with/without rated operating distance of the magnetic actuator) in the three axial 
directions of up and down, left and right, and front and back, respectively, for a total of 
30 min. The switching elements under test shall be continually monitored to detect false 
contact opening or closing. 

Table 27 – Vibration test 

Classification Frequency range  Amplitude  Sweep cycle duration 

 Hz mm  

1 

10 to 55 

0,375 1 min per sweep 

Continuously and 
uniformly 

2 0,75 

3 1,5 

NOTE There is no switching load between contacts for the endurance vibration test. 

 

9.8.3.2 Requirements 
a) During the test, no visible damage shall be observed. Immediately after the endurance 

vibration test, the reed contact magnetic sensor shall meet the requirements of the following 
tests: 
– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– sealing (9.11). 

b) During the malfunction vibration test, the contact chattering time shall not exceed 10 µs. 
Immediately after the test, the reed contact magnetic sensor shall meet the requirements of 
the following tests: 
– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– sealing (9.11). 

9.8.4 Shock 

9.8.4.1 Procedures 

This test shall be in accordance with IEC 60068-2-27:2008 with the following conditions: 

a) The endurance shock test conditions for classification shall be selected from Table 28, three 
shocks in each direction along three mutually perpendicular axes (18 shocks in all). 

b) The malfunction shock test shall be performed by applying a shock having one of the values 
shown in Table 28 six times in each of the three axial directions (up and down, left and right, 
and front and back) (three times each for the output ON state and OFF state) for a total of 
36 times. The switching elements under test shall be continually monitored to detect false 
contact opening or closing. 
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Table 28 – Shock test 

Classification Peak acceleration Duration of pulse Velocity change 

 m/s2 ms m/s 

1 1 000 11 3,43 

2 500 

3 300 

4 200 

5 100 

6 50 

7 30 

NOTE There is no switching load between contacts for the endurance shock test. 

 

9.8.4.2 Requirements 
a) During the endurance shock test, no visible damage shall be observed. Immediately after 

the test, the reed contact magnetic sensor shall meet the requirements of the following tests: 
– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– sealing (9.11). 

b) During the malfunctional shock test, the contact chattering time shall not exceed 10 µs. 
Immediately after the test, the reed contact magnetic sensor shall meet the requirements of 
the following tests: 
– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– sealing (9.11). 

9.8.5 Rough handling shocks (if applicable) 

9.8.5.1 Purpose 

The purpose of this test is to detect possible damages that can be caused by improper 
installation of the reed contact magnetic sensor. 

9.8.5.2 Procedures 

This test shall be performed in accordance with test R of IEC 60068-2-31:2008 and – regarding 
free fall procedure and test severity – as specified by the manufacturer. 

9.8.5.3 Requirements 

During the test, no visible damage shall be observed. Immediately after the rough handling test, 
the reed contact magnetic sensor shall meet the requirements of the following tests: 

– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– sealing (9.11). 

9.9 Environmental tests 

9.9.1 General 

The reed contact magnetic sensor can be expected to be exposed throughout its life to various 
environments (e.g. high temperature, low temperature, salt mist). 
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9.9.2 Cold  

9.9.2.1 Procedures 

This test shall be performed in accordance with Test Ab of IEC 60068-2-1:2007, and – regarding 
test duration – as specified by the manufacturer. 

After leaving the sensor for the test duration in the test chamber at the low temperature specified 
by the manufacturer from the given climatic category (5.8), take it out in the standard 
atmospheric conditions for testing, wipe-off the water droplets and leave it for a duration 
between 1 h and 2 h. 

Immediately afterwards, the following tests shall be carried out: 

– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– insulation resistance (9.4); 
– dielectric voltage (9.5). 

9.9.2.2 Requirements 

The reed contact magnetic sensor shall meet the requirements specified in 9.2.1, 9.3.2, 9.4 and 
9.5 . 

9.9.3 Dry heat 

9.9.3.1 Procedures 

This test shall be performed in accordance with Test Bd of IEC 60068-2-2:2007, and – regarding 
test duration – as specified by the manufacturer. 

After leaving the sensor for the test duration in the test chamber at the high temperature 
specified by the manufacturer from the given climatic category (5.8), take it out in the standard 
atmospheric conditions for testing and leave it for a duration between 1 h and 2 h. 

Immediately afterwards, the following tests shall be carried out: 

– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– insulation resistance (9.4); 
– dielectric voltage (9.5). 

9.9.3.2 Requirements 

The reed contact magnetic sensor shall meet the requirements specified in 9.2.1, 9.3.2, 9.4 and 
9.5. 

9.9.4 Damp heat, steady state 

9.9.4.1 Procedures 

This test shall be performed in accordance with Test Cab of IEC 60068-2-78:2012, and – 
regarding test duration – as specified by the manufacturer. 

After leaving the sensor for the test duration in the test chamber at the temperature of 
40 °C ± 2 °C, relative humidity of 90 % to 95 %, take it out in the standard atmospheric 
conditions for testing and wipe-off the water droplets and leave it for a duration between 1 h 
and 2 h. 
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Immediately afterwards, the following tests shall be carried out: 

– visual inspection (9.2.1); 
– operating distance (9.3.2); 
– insulation resistance (9.4); 
– dielectric voltage (9.5). 

9.9.4.2 Requirements 

The reed contact magnetic sensor shall meet the requirements specified in 9.2.1, 9.3.2, 9.4 and 
9.5. 

9.9.5 Mould growth 

9.9.5.1 Purpose 

To assess the extent of mould growth on a reed contact magnetic sensor, or the effect of mould 
growth on the function of a reed contact magnetic sensor. 

9.9.5.2 Procedures 

The test shall be performed in accordance with test J of IEC 60068-2-10:2005 and 
IEC 60068‑2‑10:2005/AMD1:2018, and – regarding test duration – as specified by the 
manufacturer. 

After leaving the sensor for the test duration in the test chamber, take it out in the standard 
atmospheric conditions for testing and leave it for a duration between 1 h and 2 h. 

Immediately afterwards, the following tests shall be carried out: 

– visual inspection (9.2.1); 
– insulation resistance (9.4). 

9.9.5.3 Requirements 

There shall be no signs of mould growth and the sensor shall comply with the requirements 
specified in 9.5. 

9.9.6 Fluid contamination (if applicable) 

9.9.6.1 Purpose 

To ensure that the reed contact magnetic sensor is suitable for use when subjected to 
contamination by fluids found in transportation applications and similar. 

9.9.6.2 Procedures 

The test shall be performed in accordance with IEC 61810-7:2006, Table 4, and for not less 
than 48 h for the test duration. 

After leaving the sensor for the test duration in the test chamber, take it out in the standard 
atmospheric conditions for testing and wipe-off the fluid droplets and leave it for a duration 
between 1 h and 2 h. 

Immediately afterwards, the following tests shall be carried out: 

– visual inspection (9.2.1); 
– operating distance (9.3.2); 
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