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2)

3)

4)
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7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -
Part 1: Welding power sources

FOREWORD

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.

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.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that serse.'While @ll" reasonableeffortspare, made jtol 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.

In order to promote international uniformity, 1EC"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.

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

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

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.

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.

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.

International Standard IEC 60974-1 has been prepared by IEC technical committee 26:
Electric welding.

This fifth edition cancels and replaces the fourth edition published in 2012 and constitutes a
technical revision.

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

improvement of Figure 1 (6.1.1);
modification of Table 3 (6.1.4);
description of energy efficiency measurements in Annex M;

inclusion of battery supplied welding power sources in the scope. Requirements therefore
are described in Annex O.
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The text of this standard is based on the following documents:

FDIS Report on voting
26/610/FDIS 26/613/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.

In this standard, the following print types are used:

— conformity statements: in italic type.
— terms defined in Clause 3: in bold type.

A list of all parts of the IEC 60974 series can be found, under the general title Arc welding
equipment, on the IEC website.

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

* reconfirmed,

* withdrawn,

* replaced by a revised edition,_ or
+ amended.

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.
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ARC WELDING EQUIPMENT -

Part 1: Welding power sources

1 Scope

This part of IEC 60974 is applicable to power sources for arc welding and allied processes
designed for industrial and professional use, and supplied by a voltage not exceeding
1000 V, battery supplied or driven by mechanical means.

This document specifies safety and performance requirements of welding power sources and
plasma cutting systems.

This document is not applicable to limited duty arc welding and cutting power sources which
are designed mainly for use by laymen and designed in accordance with IEC 60974-6.

This document includes requirements for battery-powered welding power sources and battery
packs, which are given in Annex O.

This document is not applicable to testing of power sources during periodic maintenance or
after repair.

NOTE 1 Typical allied processes are electric arc eutting and arc spraying.
NOTE 2 AC systems having a nominal voltage between 100 V and 1000 V are given in Table 1 of IEC 60038:2009.

NOTE 3 This document does not include electromagnetic compatibility (EMC) requirements.
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 60050-151, International Electrotechnical Vocabulary — Part 151: Electrical and magnetic
devices (available at: http://www.electropedia.org)

IEC 60050-851, International Electrotechnical Vocabulary — Part 851: Electric welding
(available at: http://www.electropedia.org)

IEC 60245-6, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 6: Arc welding electrode cables

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

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

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests
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IEC 60664-3, Insulation coordination for equipment within low-voltage systems — Part 3: Use
of coating, potting or moulding for protection against pollution

IEC 60695-11-10, Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods

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

IEC 61140, Protection against electric shock — Common aspects for installation and
equipment

IEC 61558-2-4, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100V — Part 2-4: Particular requirements and tests for isolating
transformers and power supply units incorporating isolating transformers

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products for
supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety isolating
transformers and power supply units incorporating safety isolating transformers

IEC 62133-1:— 1, Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applications — Part 1: Nickel systems

IEC 62133-2:— 2, Secondary “cells\ and |batteries containing | alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary cells, and for batteries made
from them, for use in portable applicafiohs:+Part; 2t Lithium. systems

ISO 7010:2011, Graphical symbols — Safety colours and safety signs — Registered safety signs

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-151,
IEC 60050-851, IEC 60664-1 and the following apply.

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

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

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

3.1 General terms

3.1.1

welding power source

arc welding power source

equipment for supplying current and voltage and having the required characteristics suitable
for arc welding and allied processes

Note 1 to entry: A welding power source can also supply services to other equipment and auxiliaries for
example auxiliary power, cooling liquid, consumable arc welding electrode and gas to shield the arc and the
welding area.

Note 2 to entry: This entry revises IEV 851-13-01, which will be updated.

1 Under preparation. Stage at the time of publication: IEC CDV 62133-1:2015.
2 Under preparation. Stage at the time of publication: IEC CDV 62133-2:2015.
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3.1.2
industrial and professional use
use intended only for experts or instructed persons

[SOURCE: IEC 60050-851:2008, 851-11-12]

3.1.3

expert

competent person

skilled person

person who can judge the work assigned and recognize possible hazards on the basis of
professional training, knowledge, experience and knowledge of the relevant equipment

Note 1 to entry: Several years of practice in the relevant technical field can be taken into consideration in
assessment of professional training.

[SOURCE: IEC 60050-851:2008, 851-11-10]

3.1.4

instructed person

person informed about the tasks assigned and about the possible hazards involved in
neglectful behaviour

Note 1 to entry: If necessary, the person has undergone some training.

[SOURCE: IEC 60050-851:2008, 851-11-13]

3.1.5

type test

test of one or more devices made to a given-design-to check if these devices comply with the
requirements of the' standard'concerned

[SOURCE: IEC 60050-851:2008, 851-12-05]

3.1.6

routine test

test made on each individual device during or after manufacture to check if it complies with
the requirements of the standard concerned or the criteria specified

[SOURCE: IEC 60050-851:2008, 851-12-06]

3.1.7

visual inspection

inspection by eye to verify that there are no apparent discrepancies with respect to provisions
of the standard concerned

[SOURCE: IEC 60050-851:2008, 851-11-11]

3.1.8

drooping characteristic

external static characteristic of a welding power source which, in its normal welding range,
is such that the negative slope is greater than or equal to 7 V/100 A

Note 1 to entry: This entry revises IEV 851-12-34, which will be updated.
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