1EC IEC 60974-6

o
®

Edition 3.0 2015-09

INTERNATIONAL |
STANDARD AQ}‘

NORME N\
INTERNATIONALE Q-

ﬁ inside
Arc welding equipment — C)*

Part 6: Limited duty equipment N

Matériel de soudage a I'arc — (}

Partie 6: Matériel a service limité
D°

IEC 60974—6:201!—0%3


https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 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 étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep:res 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. Ple<C> md'~ sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

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. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cctaining more than 30 000 terms and
definitions ir English and French, with equivalent terms in 15
additiona' le.rque ges. Also known as the International
Elect ~teci.nical Vocabulary (IEV) online.

IEZ Gloscary - std.iec.ch/glossary

M re tian 60 000 electrotechnical terminology entries in
Eng..cii and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
ave been collected from earlier publications of IEC TC 37,
77,86 and CISPR.

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: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati. ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (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 aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnigue International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

IEC 60974-6

Edition 3.0 2015-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Arc welding equipment —
Part 6: Limited duty equipment

Matériel de soudage a l'arc —
Partie 6: Matériel a service limité

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 25.160.30 ISBN 978-2-8322-2898-2

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 agréeé.

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


https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

-2- IEC 60974-6:2015 © IEC 2015

CONTENTS

FOREWORD ...ttt et ettt et et e et et et e et et e et e et e et e e et e it ae s 6
s oo ] o L PP 8
2 NOIMALIVE FTEIEIENCES . e it 8
3 Terms and definitioNS ... e 9
4 Environmental CONUItIONS ... i 10
I I =TS £ PP PP 10
5.1 TSt CONAITIONS ettt e e e e e 10
5.2 MeEASUNNG INSITUM NS .. ettt et r e e e e e e eneenes ...20
5.3 Conformity of COMPONENTS ... e e 10
5.4 2 € LS == £ P M 10
5.5 ROULINE 1S S .ttt e e 11
6 Protection against electric SNOCK ... e 11
6.1 INSUIATION .. et e e et et 11
6.1.1 GENETAL it e DTN 11
6.1.2 ClEATANCES ... i et s 11
6.1.3 CreepPage GiSTANCES ...ttt it e et et e e e e 11
6.1.4 INSUIALION TESISTANCE ...ttt T e 12
6.1.5 Dielectric strength.......oo i e 12
6.2 Protection against electric shock in norme!' se vica-{direct contact) ....................... 12
6.2.1 Protection provided by the enclosure. ... 12
6.2.2 Capacitors ...cccovvviiiiiiiieeeeeeee e 12
6.2.3 Automatic discharge of supply circuit Capacitors.........cccocevvviiviiiii i, 13

6.3 Protection against electric shock i cace of a fault condition (indirect
FoTo] o] = Tox | P 13
6.3.1 PrOtECIIVE PrOVISIONS . i e e e e 13
6.3.2 Isolation between viinu nos of the supply circuit and the welding circuit ......... 13
6.3.3 Internal conductols ard CONNECLIONS ... ccuuiiiiiii e 13
6.3.4 Additional resirem 2nts for plasma cutting systems........cocovveviiviiieci i, 13
6.3.5 MOVADIE COIN T AN T COMES 1uuititiii et 13
6.3.6 Touch cuizent in fault coNdition ... ..o 13
A B (=T ¢ = U =T LU T el 4 = £ PP 15
7.1 Devices for \hermal protection and thermal control..............coooiiiiiiicc e, 15
7.2 [ Lol (] g TR =TS PPN 15
7.2.1 cE] oo g Lo 11 1Te] o 1= PRSPPI 15
7.22 Tolerances of the test parameters ... 15
20 Rated maximum welding CUMTENT ..ot e 15
2.4 CaAlCUIRLION .t e e 16
3 Temperature MEaASUIEIMENT ... ..t e a e e ens 16
7.3.1 Measurement CONAItION.......oii i 16
7.3.2 SUrface tEMPEratUre SENSOT .. .. it it eaees 16
7.3.3 RESISTANCE Lottt 16
7.3.4 Embedded temMpPerature SENSON ......uu i 16
7.3.5 Determination of the ambient air temperature ............cooooiiiiiiiiiiiien. 16
7.3.6 Recording Of tEMPEratUres . ..ovuiie e e 17
7.4 Limits Of tEMPEIatUre . ..o 17

7.4.1 Windings, commutators and Slip-TiNgS.......couviiiiiieie e 17


https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

IEC 60974-6:2015 © IEC 2015 -3-

7.4.2 EXTErNal SUMACES ... 17
7.4.3 (0 14 a1 oo 0] o o 1 =1 o1 £ 17
7.5 [0 = Lo g Yo i == S 17
7.6 Commutators and SHP-TINGS ....cuiuiii e 18
8  Thermal CONrOl AEVICE ... e 18
8.1 10701 013 4 g1 o3 1 To] o [PPSR 18
8.2 (o To3 1 o o S P 18
8.3 (O] o T=T 2= 14 o] o P PP 18
8.4 RS B ING 1ottt e 18
8.5 OPErating CaPACITY . .cuuieitiiie e e ea e 19
8.6 1T TTo7= 14 [0 o PP
9 Thermal ProtECHION. ... et ettt en s 19
9.1 1070] 0 1S3 4 g1 o3 1 o] o [ PP AP ....19
9.2 (o Tox=1 {0 o I PP PP 19
9.3 L0 o 1= = 1 [0 o P D N 19
10  AbNOrmal OPEratioN ..uiuie e T P 20
10.1  General reqUITEMENTS ..ot e e e e e e e e 20
10.2  Stalled fan teS .. e e e 20
10.3  Short circuit tesSt....cvveviiiiiiiiii e 20
11 Connection to the input sUPPlY NETWOIK .....iveiiii e e 21
N R oY 10 =Y U o o 2 21
11.1.1 SUPPIY VORAGE e e 21
11.1.2 Supply current ........oooiiiiiiiii e 21
11.1.3 Engine driven welding POWET SOUICU ... ciiuiiuiiiiiie e e e e e e e eaeeas 21
11.2  MUlti SUPPIY VOITAGE - .eneieii i e et eas 21
11.3 Means of connection to the supaly SIrCuit....oo i 21
11.4  Supply CirCUit tErMINAIS .. ... i e 21
11.5  Cable @nChOrAge. ..o i it e 22
I I [ 1 =) A o] o L= 11 [ S PP UPPRPTPTN 22
11.7  Supply circuit on/off.sW tChiNG deVICE ......ceuiiiii e 22
11.8  SUPPIY CabIES oo i e 22
11.9 Supply couplir g aovice (attachment plug) ..o 22
0 O T 1 1 22
12,1 RAted NO-10A0 VOGO et 22
12.1.1 riated no-load voltage for arc welding poOwer SOUICe .......vvvvvvnvenviiiiiieiieeeneen, 22
12.1.2 Rated no-load voltage for plasma cutting power SOUrCe .........ccceevveuiiuiineennen. 23
12.1.3 Additional reqUIFEMENTS . ...ivi e 23
12...4 MEASUFING CIFCUIL ...ttt et e et e e e eaas 24
12.2  Type test values of the conventional load voltage .........cccooviiiiiiiii 25
12.2.1 Manual metal arc welding with covered electrodes..............covviviiiieiiiiinnnnnns 25
12.2.2 Tungsten inert gas arc Welding ......c.oeiiiiiiii e 25
12.2.3 Metal inert/active gas and flux cored arc welding..........ccocovvoviiiiiii i, 25
12.2.4 Plasma CULTING ... .n e e et eas 25
12.2.5 Additional reqUIFEMENTS .....iui e 25
12.3 Mechanical switching devices used to adjust OULPUL.........ccovviiiiiiiiiiiiei s 26
12.4  Welding CirCUit CONNECTIONS .. ...ttt e eas 26
12.4.1 Protection against unintentional contact...........ccocceeiii i 26

12.4.2 Location of coupling deVICES .. ... e 26


https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

-4 - IEC 60974-6:2015 © IEC 2015

12.4.3 (O 10141=] o] eX=T a1 o Lo K- PP 26
12.4.4 Y=Y T 26
12.4.5 Connections for plasma cutting torches ........coccoei i 26
12.5 Power supply to external deVICES ......c..iuiiii e 26
12.6  AUXIlIary POWET OULPUL. ..ot e e e e e e e et et et e e e e e e eenes 26
12.7  Welding CabBIES ..o e 26
RS B 0o T o] I o] oAU 11 PP 26
14 Hazard redUCING BVICE ....c..iuii ettt e et e et e e e e ennas 26
15 MeChaniCal PrOVISIONS ...uiie ittt e e e e eeaas 27
15.1  General FeQUITEMENTS ...t e e e .27
15,2  ENCIOSUIE et et 7
15.2.1 Enclosure materials ........ooouiiiiiiii s . W 27
15.2.2 Enclosure Strength. ... e 27
15.3  HaNAliNg MEANS ..oee et a e e 27
15.4  Drop WithStand........oouiiii e et e 27
15.5  Tilting Stability ... s e 27
G 0D ] = T =T D 27
L16.1 GNEIAL it s e e 27
16.2  WIre fEEUT ..ot 27
16.2.1 GENEIAL ..t 27
16.2.2 TeSt CONAIIONS .eviiiti e s e e 27
16.2.3 Thermal reqUIrEMENTS ... e 28
16.2.4 Protection against unintentional COPLaCt.. ..o 28
L16.3 T OFCR e e 28
16.3.1 (1] o1=T - | PP 28
16.3.2 TESt CONAITIONS vt e e 28
16.3.3 Thermal reqUIrEMENTS ...t e 28
16.4  EleCtrode NOIAEr .. ... 28
16.5  PreSSUIE FeQUIATON ... e e e e e e eas 28
17 RAUING Plate e e e e e 28
i R €= T o oY = Tl =T [V T ] =L £ PPN 28
A 1YY o T 0] P 28
A B 670 ] ¢ = 01 K PP PP 29
O o] [T -V [of - PRSPPI 31
18  AdJUSIME it f TNE CULPUL. .o e e e e e eeas 32
19  INStructions and MarKiNgS ... i e 32
R I O [ 3 IR ¥ [ £ T ] = PP PPRPTPN 32
011 G BNEIAL it e 32
'9.1.2 INSTrUCTION MANUAL ...t e 32
19.1.3 Safety INSTTUCTIONS . .uiiti e e e e 32

S T Y -1 g o L PPN 33
Annex A (informative) Test ProbesS ... 35
Annex B (informative) Examples of rating plates ... 36
Annex C (informative) Symbols-only precautionary label............ccoooiiiiii e, 37
L2711 oo = Y o 1 Y/ 38

Figure 1 — Measurement of touch current in fault condition ... 14


https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

IEC 60974-6:2015 © IEC 2015 -5-

Figure 2 — Measuring network for weighted touch current ... 14
Figure 3 — Measurement Of r.M.S VAlUES ........ciiiiiii e ee e 24
Figure 4 — Measurement Of PaK VAlUES........ccuiiiiiiiii e 25
Figure 5 — Principle of the rating plate ... 29
Figure A.1 — Test probe 12 of IEC 61032 ....uiiiiiiiiii e 35
Figure A.2 — Test probe 13 Of IEC BL032 ... iuiiiiiiiiiie e e e e e e e e e 35
Figure B.1 — RatiNg Plate c.vviiiiiiiiii e e e e 36
Figure C.1 — Example of precautionary label for engine driven manual metal arc

WEIAING POWET SOUICE ..ttt ettt e e e et et e e e e e ea e et et e et et e e e e ennen s 37
Table 1 — Temperature limits according to the class of insulation...................ccooeeinn 17
Table 2 — Maximum temperature lIMitS..... ... 20
Table 3 — Summary of rated No-l10ad VOItagesS ... e, 24

Table 4 — Hazard reducing device requirements for plasma cutting power saurce ................ 27


https://www.stdhive.com/standards/iec-60974-6-ed-30-b2015-pdf/

-6- IEC 60974-6:2015 © IEC 2015

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -
Part 6: Limited duty equipment

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc npricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to pi mou>
international co-operation on all questions concerning standardization in the electrical and electronic 1 =lds. To
this end and in addition to other activities, IEC publishes International Standards, Technica' Sgxcific tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referre + to =2, “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commiti. ¢ interested
in the subject dealt with may participate in this preparatory work. International, gove nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC cdllaborates closely
with the International Organization for Standardization (ISO) in accordance with candiuer s determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as near';s as »o.sible, an international
consensus of opinion on the relevant subjects since each technical comm.t2e 1.1s representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internatione' us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e\ 3 .m= that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way ‘n which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National ~om.»ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natio. al «nd regional publications. Any divergence
between any IEC Publication and the corresponding natio ial 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 certificatior. v1aa es.

6) All users should ensure that they have the I=tes:«ition of this publication.

7) No liability shall attach to IEC or its'dire  tzrs, employees, servants or agents including individual experts and
members of its technical committees a. d " "National Committees for any personal injury, property damage or
other damage of any nature whats. eve.. whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu.'icaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Mor. atiyva references cited in this publication. Use of the referenced publications is
indispensable for the corrc =t appiication of this publication.

9) Attention is drawn tc the oossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'! no be held responsible for identifying any or all such patent rights.

International . stendard IEC 60974-6 has been prepared by IEC technical committee 26:
Electric we'din.

This thiid1 edition cancels and replaces the second edition published in 2010. It constitutes a
tecnicd! revision.

The“nain significant technical changes with respect to the previous edition are the following:

- modified measurement conditions (see 7.3.1);

improved values for temperature limits according to the class of insulation (see Table 1);

improved maximum temperature limits (see Table 2);
deleted overload test.
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The text of this standard is based on the following documents:

FDIS Report on voting

26/572/FDIS 26/581/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
This standard is to be used in conjunction with IEC 60974-1:2012.

In this standard, the following print types are used:
— conformity statements: in italic type.

A list of all the parts in the IEC 60974 series, published under the generza! tille Arc welding
equipment, can be found on the IEC website.

The committee has decided that the contents of this publication /Il remain unchanged until
the stability date indicated on the IEC web site under "http://wek:tcie.iec.ch” in the data
related to the specific publication. At this date, the publicaticn viill be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT — The “colour insiue” 1.go on the cover page of this publication
indicates that it contains colourc which are considered to be useful for the correct
understanding of its contents. ('sers should therefore print this publication using a
colour printer.
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ARC WELDING EQUIPMENT -

Part 6: Limited duty equipment

1 Scope

This part of IEC 60974 specifies safety and performance requirements applicable to limitec
duty arc welding and cutting power sources and auxiliaries designed for use by laymen.
Electrically powered equipment is intended to be connected to the single phase pubi.= lcw-
voltage supply system. Engine driven power sources cannot exceed output power of 7,5 k ‘A,

NOTE 1 This equipment is typically used by non-professionals in residential areas.

This part of IEC 60974 is not applicable to arc welding and cutting power sour :es that require
for operation:

e arc striking and stabilizing devices;
e liquid cooling systems;
e gas consoles;

e three-phase input supply;

and which are intended for industrial and professional uce c¢2'y.

This part of IEC 60974 is not applicable to ar: welding and cutting power sources and
ancillary equipment used in:

e mechanically guided applications;
e submerged arc welding process;
e plasma gouging process;

e plasma welding process;

that are covered by other purt > ot {£C 60974.

NOTE 2 Power sources, wire feeders, torches and electrode holders designed for industrial and professional use
are respectively covered oy .=C S0974-1, IEC 60974-5, IEC 60974-7 and IEC 60974-11.

NOTE 3 This part of IEC 1974 does not specify electromagnetic compatibility (EMC) requirements that are given
in IEC 60974-10.

2 Normat. /e references

The foue fing documents, in whole or in part, are normatively referenced in this document and
. e idisp 2nsable for its application. For dated references, only the edition cited applies. For
unu=ted references, the latest edition of the referenced document (including any
a.nendments) applies.

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60974-1:2012, Arc welding equipment — Part 1: Welding power sources
IEC 60974-5:2013, Arc welding equipment — Part 5: Wire feeders

IEC 60974-7:2013, Arc welding equipment — Part 7: Torches
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