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247 INTERNATIONAL ELECTROTECHNICAL COMMISSION

248

249

250 REED SWITCHES -

251

252 Part 4: Application in conjunction with magnetic-actuator used for

253 Magnetic-Sensing Protective Equipment (MSPE)

254

255 FOREWORD

256 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
257 all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
258 co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
259 in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
260 Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
261 preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
262 may participate in this preparatory work. International, governmental and non-governmental organizations liaising
263 with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
264 Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.
265 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
266 consensus of opinion on the relevant subjects since each technical committee has representation from all
267 interested IEC National Committees.

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

272 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
273 transparently to the maximum extent possible in their national and regional publications. Any divergence between
274 any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.
275 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
276 assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
277 services carried out by independent certification bodies.

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

279 7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
280 members of its technical committees and IEC National Committees for any personal injury, property damage or
281 other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
282 expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.
283 8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
284 indispensable for the correct application of this publication.

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

287 The International Standard of the IEC 62246-4 has been prepared by IEC technical committee
288  94: All-or-nothing electrical relays.

289 This document is a 2" CD based on the observations of 94 486 _CC. The blue text has been
290 changed from the document of 94_477 CD.

291 The text of this document is based on the following documents:

CD CC

94/477/CD 94/486/CC

292
293 Full information on the voting for the approval of this document can be found in the report on
294 voting indicated in the above table.

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

296 A list of all parts of IEC 62246 series, published under the general title Reed switches can be
297  found on the IEC website.
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298 The committee has decided that the contents of this document will remain unchanged until the
299  stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
300 the specific document. At this date, the document will be

301 e reconfirmed,

302 e withdrawn,

303 e replaced by a revised edition, or

304 e amended.

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

IMPORTANT - The 'colour inside’ logo on the cover page of this publication 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.

306
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307 INTRODUCTION

308 Most of the reed switches have been applied to magnetic-sensing protective equipment (MSPE)
309 because of its simplicity, high reliability and zero power for operation. The MSPE is used for
310 sensing devices or measurement/control/monitoring devices and/or output switching devices in
311 variety of industrial applications (e.g. safety of machinery, alarm detectors, factory automation
312 and robotics, cylinders, railways, automotive, utilities and smart grid, healthcare, consumer
313 electronics and appliances, lifts, construction, iron, steel, cement making and petrochemical
314 plants, aerospace and marine etc.). As new technologies emerge and diversify, standardization
315 has been requested from various parties concerned.

316  Typical related standards (e.g. 1SO 6432/ISO 15552 (Cylinders), 1SO 8100/[SO 25745 (Lifts)
317 and IEC 60355-2 series (Household and similar electric appliances)) specify the requirements
318 for environmental service conditions, specific sensing distances, actuator speeds, and so on.
319 Furthermore, the target categories and types of sensing devices and their E/E/PE systems are
320 defined in accordance to functional safety standards (e.g. series).

321 There are a few standards like IEC 62046 of “Application of protective equipment to detect the
322  presence of persons” published in 2018. It specifies requirements for the selection, positioning,
323 configuration and commissioning of protective equipment to detect the momentary or continued
324 presence of persons in order to protect those persons from dangerous part(s) of machinery in
325 industrial applications.

326 The intention of this document is:

327 1. To define the functions, types, characteristics, product information etc. for MSPE:
328 — classes of enclosure, degrees of protection to (e.g., dust, cleaning methods using
329 water, hazardous atmospheres) are determined (e.g., JEC 60529 or IEC 60079
330 series);
331 — recommended operating distances are determined;
332 — recommended response speed and frequency operating cycles are determined as
333 rated values.
334 2. To specify the test and measurement procedures for MSPE:
335 — functional tests and frequency operating cycles are determined in accordance with
336 proximity switches (e.g. IEC 60947-5-2 or ISO 6859-1);
337 — response speed and operating time of load are determined when used as trip function
338 or presence sensing function according to the relevant standards.
339 3. To specify the additional requirements for magnetic switching devices used for safety-
340 related control systems:
341 — depending on the target PL/SIL level of the SRCS, give guidance on the calculation
342 procedures of dangerous failure rates (e.g., Bgq values and/or field data);
343 — considers requirements to evaluate the safety of the magnetic switching devices and
344 important influence factors in the system.
345 4. To support the user in performing the needed activities from the relevant standards.
346
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347 REED SWITCHES -

348

349 Part 4: Application in conjunction with magnetic-actuator used for
350 Magnetic-Sensing Protective Equipment (MSPE)

351

352

353

354 1 Scope

355  This part of IEC 62246 provides guidance on the selection, positioning, configuration and
356 ~ commissioning, design concept to design validation and environmental conditions for reed
357 switches used with magnetic-actuator for typical applications like Magnetic Sensing Protective

358 Equipment (MSPE) when used in conjunction with functional safety standards (e.g. |EC 62061
359  or |SO 13849 series).

360 The following are examples of such applications:

361 — machinery safety;

362 - factory automation and robotics;

363 — fluid power systems;

364 — road vehicles;

365 — electrical power/energy transfer systems for EV;

366 — electrical equipment and systems for railways;

367 — auxiliary switches in low-voltage and high-voltage switchgears;
368 — electrical equipment in medical practice;

369 — household and similar electric appliances;

370 — electricity metering equipment;

371 — electrical equipment in lifts, escalators;

372 — industrial process measurement, control and automation;
373 - equipment for explosive atmospheres;

374 - transportation engineering in aircrafts and space vehicles;
375 — electrical installations of ships.

376 Magnetic proximity switches fall within the scope of the ISO 6859-1 — Aircraft — Proximity
377 switches — General requirements — developed by Technical Committee ISO/TC 20 and are
378 covered in the document.

379 Magnetic float liquid level switches fall within the scope of the IEC 61010-1 — Safety
380 requirements for electrical equipment for measurement, control, and laboratory use — General
381 requirements — developed by Technical Committee IEC/TC 66 and are covered in the document.

382 Magnetic safety switches fall within the scope of the ISO 14119 of standard — Safety of
383 machinery — Interlocking devices associated with guards — Principles for design and selection
384 — developed by Technical Committee ISO/TC 199 and are covered in the document.

385 Magnetic proximity switches and magnetic position switches do not fall within the scope of the
386 IEC 60947-5 series of standards — Low voltage switchgear and controlgear — developed by
387 Technical Subcommittee IEC/SC 121A and are covered in the document.

388 Information contained in this document is relevant to the application of MSPE on new
389 installations as well as modifications to existing installations.
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390 2 Normative references

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

395 IEC 60068 (all parts), Environmental testing

396 I[EC 60079-0: 2017, Explosive atmospheres — Part 0: Equipment — General requirements

397 JEC 60079-1:2014, Explosive atmospheres — Part 1: Equipment protection by flameproof
398 enclosure “d”
399 JEC 60079-1:2014/COR1:2018

400 I[EC 60079-10-1: 2015, Explosive atmospheres — Part 10-1: Classification of areas — Explosive
401 gas atmosphere

402 IEC 60079-11: 2011, Explosive atmospheres — Part 11: Equipment protection by intrinsic safety
403 “”
404 I[EC 60079:2011/ISH4:2019

405 I[EC 60079-15: 2017 RLV, Explosive atmospheres — Part 15: Equipment protection by type of
406 “n”

407 IEC 60079-18: 2014, Explosive atmospheres — Part 18: Equipment protection by encapsulation
408 “‘m”

409 IEC 60417 (all parts), Graphical symbols for use on equipment (available at http://www.grapical-
410 symbols. Info/equipment)

411 IEC 60445: 2017, Basic and safety principles for man-machine interface, marking and
412 identification — Identification of equipment terminals, conductor terminations and conductors

413 IEC 60529:1989, Degree of protection provided by enclosure (IP code)
414  |EC 60529:1989/AMD2:2013
415  |EC 60529:1989/COR1:2019

416 IEC 60721-3-3: 1994, Classification of environmental conditions — Part 3: Classification of
417 groups of environmental parameters and their severities — Selection 3: Stationary use at
418 weatherprotected locations

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

421 IEC 60947-5-2: 2019, Low voltage switchgear and controlgear — Part 5-2: Control circuit devices
422 and switching elements — Proximity switches

423 IEC 610101-1:2010, Safety requirements for electrical equipment for measurement, control,
424 and laboratory use — Part 1: General requirements
425 IEC 61010-1:2010/AMD1:2016 CSV

426 IEC 61508 (all parts), Functional safety of electrical/electronic/programmable electronic
427 safety-related systems

428 EC 61076-4 (all parts), Connectors for electronic equipment — Product requirements — Part 2:
429 Circular connector

430 IEC 61810-1:2015+AMD1:2019, Electromechanical elementary relays — Part 1: General and
431 safety requirements

432 I[EC 61810-2:2017, Electromechanical elementary relays — Part 2: Reliability

433 IEC 61810-2-1:2017, Electromechanical elementary relays — Part 2-1: Reliability — Procedure
434 for the verification of B1g values Documents
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435 )EC 61810-7:2008, Electromechanical elementary relays — Part 7: Test and measurement
436 procedures

437 |EC 62061:2008, Safety of machinery — Functional safety of safety-related electrical, electronic
438 and programmable electronic control systems

439 IEC 62061:2005/AMD1:2012

440 IEC 62061:2005/AMD2:2015

441 |EC 62246-1:2019, Reed switches — Part 1: Generic specification

442 IEC 62246-1-1:2018, Reed switches — Part 1-1: Generic specification — Blank detail
443  specification

444 IEC TR 62246-3:2018, Reed switches — Part 3: Reliability data for reed switch-devices in typical
445 safety applications

446 ISO/IEC 80079-20-1: 2017, Explosive atmospheres — Part 20-1: Material characteristics for gas
447 and vapour classification — Test method and data

448 ISO 6859-1:1982, Aircraft — Proximity switches — Part 1: General requirements

449 ISO 13849-1:2015, Machine Safety — Safety-related parts of control systems — Part 1. General
450 principles for design

451 ISO 13849-2:2012, Machine Safety — Safety-related parts of control systems — Part 2:
452 Validation

453 ISO 14119:2013, Safety of machinery — Interlocking devices associated with guards -
454 Principles for design and selection

455 3 Terms and definitions

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

458 ISO and IEC maintain terminological databases for use in standardization at the following
459  addresses:

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

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

462 3.1 Definitions of a Magnetic-Sensing Protective Equipment (MSPE)

463 3.1
464 Magnetic-Sensing Protective Equipment
465 MSPE

466  assembly of devices and/or components working together for protective tripping or presence
467  sensing purposes and comprising as a minimum of

468 — a magnetic switching device (reed contact);

469 - a magnetic-actuator;

470  —  an output signal switching device;

471 — a safety related monitoring and control sub-system, performing appropriate PL/SIL level
472 according to or ISO 13849-1.

473 Note 1 to entry: Output switching device may be reed switch.

474 Note 2 to entry: A description of the functions is given in sub-clause 3.2, the one of the elements in sub-clause 3.3,
475 the one of the external connections in sub-clause 3.4 and the one of the operation in sub-clause 3.5.

476 Note 3 to entry: Explanations regarding magnetic proximity switch are given in Annex A.

477 Note 4 to entry: Explanations regarding operation of magnetic switching device are given in Annex B.
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478 [SOURCE: IEC 62046: 2018, 3.1.7, modified — “electro” and “ESPE” have been replaced with
479  “magnetic” and “MSPE” in the term. “sensing device” and “control/monitoring devices” have
480 been replaced with “magnetic switching device” and “magnetic-actuator” in the definition and
481 Notes 1 to 4 have been added.]

482 3.2 Definitions of magnetic switching devices

483  3.2.1

484 magnetic safety switch

485  guard interlocking devices that are designed to protect both people and machines, consisting
486 of reed switches, overcurrent protection, non-coded or coded magnetic-actuator in a separate
487  housing which could be of plastic or metal

488 Note 1 to entry: A magnetic safety switch consists of one or more reed contact elements with a specific magnetic-
489 actuator.

490 Note 2 to entry: The operating principles are described in Annex C.2.
491 Note 3 to entry: see JEC 60947-5-3:2013 and ISO 14119:2013.

492 3.2.2

493 magnetic proximity switch, <separate type>

494 electromechanical control circuit devices without external power supply, consisting of reed
495 switches and magnetic-actuator, separated housing which could be plastic or metal

496 Note 1 to entry: A magnetic proximity switch consists of one or more reed contact elements with a specific magnetic-
497 actuator.

498 Note 2 to entry: The operating principles are described in Annexes C.2 and C.3.

499 Note 3 to entry: they can detect the presence of magnetic objects without contact (see IEC 60947-5-2:2019).

500 3.2.3

501 magnetic proximity switch, <vane type>

502 electromechanical control circuit devices without external power supply, consisting of reed
503 switches and magnetic-actuator in the same housing which could be plastic or metal

504 Note 1 to entry: The operating principles are described in Annex C.4.

505 Note 2 to entry: they can detect the presence of magnetic objects without contact (see IEC 60947-5-2:2019).

506 3.2.4

507 magnetic position switch, <reed switch type>

508 electromechanical control circuit device without external power supply, consisting reed switches

509 and magnetic-actuator used the actuating system of which is operated by a moving part of
510 machine, when this part reaches a predetermined position

511 Note 1 to entry: A magnetic position switch consists of one or more reed contact elements with a specific magnetic-
512 actuator.

513 Note 2 to entry: The operating principles are described in Annex C.5.

514 3.2.5

515 magnetic float liquid level switch, <reed switch type>

516 electromechanical control circuit device which is consist of reed switch(s) and float(s) without
517 external power supply for sensing the height of liquid

518 Note 1 to entry: A magnetic float liquid level switch consists of one or more reed contact elements with a specific
519 magnetic-actuator.

520 Note 2 to entry: The operating principles are described in Annex C.6.

521 3.3 Elements of an MSPE

522 3.3.1

523 switching element, <for reed switch type>
524 reed switch that drives magnetically and switches the current of electric circuit

525  3.3.2

526 magnetic-actuator

527 polarized permanent magnet used to operate the MSPE switches (e.g. magnetic safety switches,
528 magnetic proximity switches and magnetic position switches)

529 Note 1 to entry: Standard magnetic-actuator for comparative measurement of operating distance ﬂd releasﬁ}i
530 distance. oCuU entS
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3.3.3

float, <magnetic float liquid level switch>

spherical, cylindrical, oblong or similarly shaped object with a polarized permanent magnet built
to float on water and other liquids

3.34
sensing face
surface of the separate type magnetic proximity switch which the magnetic field emerges

3.3.5

sensing ferromagnetic plate

plate for the vane type magnetic proximity switch to cut off the magnetic field of in-side
magnetic-actuator

3.4 Connections

3.4.1 External connections
output signals from the element of MSPE

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

3.5 Operation of an MSPE

3.5.1
rated operating distance (S)

conventional value used to designate the operating distances.

Note 1 to entry: It does not consider either manufacturing tolerances or variations due to external conditions such as
temperature.

3.5.2
operating distance (S,,)

distance at which the target approaching the sensing face along the reference axis causes the
output signal to turn on for NO contacts, turn off for NC contacts

3.5.3

releasing distance (S_,)

distance at which the target leaving the sensing face along the reference axis causes the output
signal to turn off for NO contacts, turn on for NC contacts

3.5.4
sensing distance
operating distance or releasing distance

3.5.5
differential travel (H)
absolute value of the difference between the operating distance and releasing distance

3.5.6
sensing area
area of operating or releasing as obtained using a predetermined object

3.5.7

magnetic interference

state in which the performance or characteristics of MSPEs are affected when 2 or more MSPEs
is placed near to each other

3.5.8

response time, <for output of MSPE>

length of the delay from the instant when an object enters or leaves the sensing area until a
change is completed in the output of a MSPE.

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.
Documents
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580 3.5.9

581 response speed

582  speed at which the magnetic-actuator or sensing ferromagnetic plate enters the sensing area
583 that the MSPE can output the pulse signal of predetermined time

584  3.5.10

585  turn-on time

586 time interval between the application of the specified magnetic-actuator or sensing
587 ferromagnetic plate enters the sensing distance to a reed switch in the release condition and
588 the change of state of the last output circuit (not including time)

589  3.5.11

500  turn-off time

591 time interval between the removal of the specified magnetic-actuator or sensing ferromagnetic
592 plate exits the sensing distance to a reed switch in the operate condition and the change of
593  state of the last output circuit (not including time)

504  3.5.12
595 lateral approach
596 approach of the magnetic-actuator perpendicular to the reference axis

597  3.5.13
598 axial approach
599 approach of the magnetic-actuator with its centre maintained on the reference axis

600 3.6 MSPE

601 3.6.1
602 contact arrangement, <for output of contact>
603 actual arrangement of output contacts

604  3.6.2
605  contact rating
606 rated level at which a MSPE may be directly opened or closed

607  3.6.3

608 operational rating

609 magnetic characteristics of a MSPE magnetic drive contact may be caused to operate or be
610 reset is calculated as the product the current flowing in a standard coil and the number of coils
611 or energy in the magnetic field formed by a permanent magnet

612 3.6.4

613 bias magnet

614 magnet which is using to maintain the operation of switch with a magnetic energy level
615 somewhere near the intermediate point between the point of sensitivity and that of release

616 4 Influence quantities

617  The specified performance of a MSPE shall be given with respect to the reference conditions,
618 i.e. the set of reference values of all influence quantities.

619 Unless otherwise explicitly stated by the manufacturer, the tests shall be carried out at the
620 reference values and tolerance ranges listed in Table 1 apply.

621 Table 1 — Reference values of influence quantities
Influence quantity Reference value Tolerance range and conditions
for testing?
Ambient temperature 23 °C +5 K
Atmosphere pressure 96 kPa 86 kPa to 106 kPa
Relative humidity 50 % 25 % to 75 %
External magnetic induction 0 0+ 5x 10~ T in any direction Docun'|ents
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Mounting position As indicated by the According to Annex C
manufacturer
Voltage/current (load) As indicated by the +5 % for steady-state conditions
manufacturer
Frequency Same as reference value with tolerance
+2 %
Waveform Sinusoidal Sinusoidal; maximum distortion factor 5 % 2
AC component in DC 0 Maximum 6 % P
(ripple)
DC component in AC 0 Maximum 2 % of peak value
Shock and vibration 0 Maximum 1 m/s2
Industrial and other atmosphere Clean air Clean air (pollution not exceeding class 3C2 of
EC 60721-3-3)

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.

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

maximum value — minimum value
x100

d.c. component

622 5 Rated values

623 5.1 General

624 The recommended values listed below do not comprise all technical possibilities and other
625  values may be adopted according to the conditions of operation and use.

626 5.2

Rated insulation voltage (U))

627 Recommended rated insulation voltage values are listed in Table 2.

628 Table 2 — Rated insulation voltage

AC or DC

Rated Insulation voltage (V)

AC/DC

30 ‘ 60 125

250

629 5.3

Rated operating voltage (U,)

630 Recommended rated operating voltage values are listed in Table 3.

631 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

632 5.4

Rated operating current (1,)

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

634 5.5 Contact ratings

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

636 5.6 Number of operations

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

638 5.7

Rated operating distance (S,)

639 Recommended operating distance values referred to specified direction are listed in Table 4.
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640 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

641 5.8 Climatic category
642 The climatic category is recommended based on 4.8 of IEC 62246-1: 2015.

643 5.9 Environmental severities

644 a) Vibration (IEC 60068-2-6: 2007, Test Fc)

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

647  The shock values are recommended based on 4.9 b) of IEC 62246-1: 2015.

648 c) Low pressure (IEC 60068-2-13: 2008, Test M)

649  The low-pressure values are recommended based on 4.9 d) of IEC 62246-1: 2015.

650 d) High pressure (IEC 60068-2-18:2017, Test R)

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

652 Table 5 — Rated maximum working pressure

Rated maximum working pressure (MPa)

0,1;0,5;1;2; 3;4;5;6

653 e) Degree of enclosure (IEC 60529:1989/AMD2:2013/COR1:2019)
654 The recommended degrees of enclosure shall have minimum IP54 protection.

655 5.10 Response speed

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

657 5.11 Frequency operating cycles
658 The recommended frequency cycles are less than 1 000 Hz.

659 6 Types
660 The types of MSPE are classified according to output format are given in Table 6.

661 Table 6 — Output function of MSPE

Output function Definition

contact which is closed (turn-on) when the MSPE is in its operate condition and
which is open (turn-off) when the MSPE is in its release condition, there is no applied

Make contact magnetic field,

(NO) or

contact which is closed when the MSPE is in its operate condition and which is keep
closed if there is no applied magnetic field.

Break contact contact which is open (turn-on) when the MSPE is in its operate condition and which
(NC) is closed (turn-off) when the MSPE is in its release condition, there is no applied
magnetic field.

contact set which contains a make contact and a break contact within a single
Change-over contact . .
(CO) envelope, one contact blade being common; such that when one of these contact
circuits is open, the other is closed when the MSPE is in its operate condition.
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7 General provisions for testing

7.1 General

In the subsequent clauses, the requirements to be checked as well as the related tests are
specified.

The tests according to this standard are type tests and routine tests.

HAZARDS considered in this standard 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 to the tests
specified in Table 7 are considered to represent a tolerable level. For the application of the
MSPE, a risk assessment shall be carried out according to Annex E.

7.2 Type tests
Unless otherwise prescribed in the detail specification, the specimens shall be grouped in 11
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 every
other one that may 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 MSPE(s),
all tests technically influenced by the modification shall also be repeated.

Table 7 — Type testing

Insplic:tion Tests Clause Additional references
1 Marking and documentation 8 IEC 60417
Functional tests 9.3
2 Insulation resistance 9.4
Dielectric strength 9.5
3 Endurance tests 9.6
Electrical endurance 9.6.2 Eg gfg?g:;
Mechanical endurance (if applicable) 9.6.3
4 External connections 9.7
Robustness of terminal with lead wire (if 9792
applicable) o
Robustness of terminal (if applicable) 9.7.3 m
Solder terminals (if applicable) 9.7.4 IEC 61810-1:2019, 14.4
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 |JEC 60068-2-31:2004
6 Environmental tests 9.9
Cold 9.9.2
Dry heat 9.9.3 ..A. .
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