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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -

Part 6: Limited duty equipment

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /of
international co-operation on all questions concerning standardization in the electric
this end and in addition to other activities, IEC publishes International Standards,
Technical Reports, Publicly Available Specifications (PAS) and Guides (he

tronic fields. To

Publication(s)”). Their preparation is entrusted to technical committees; any IE N tioqal {tee tterested
in the subject dealt with may participate in this preparatory work. and non-
governmental organizations liaising with the IEC also participate in this frepsa collakorates closely
with the International Organization for Standardization (ISO) in accorda B\ CO ditions determined by
agreement between the two organizations

2) The formal decisions or agreements of IEC on technical matters express, NS s\possible, an international
consensus of opinion on the relevant subjects since each i i épresentation from all

interested IEC National Committees.

3) IEC Publications have the form of recommendations fgri ti and aré accepted by IEC National

Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity, I¥ i i undertake to apply IEC Publications
transparently to the maximum extent posgible in th' ati and regional publications. Any divergence
between any IEC Publication and the correspondj wal vy regional publication shall be clearly indicated in
the latter

5) IEC itself does not provide Nndependent certification bodies provide conformity
assessment services ang, i arks of conformity. IEC is not responsible for any

6) All users should 9 st editjon of this publication.

7) No liability shall ¥ irectorsy enmployees, servants or agents including individual experts and

8) Attention is<drawn~o\the\Normative>references cited in this publication. Use of the referenced publications is

indispe
9) Attention_is drawn the possibility that some of the elements of this IEC Publication may be the subject of
patent righ held responsible for identifying any or all such patent rights

International Sta IEC 60974-6 has been prepared by IEC technical committee 26:
Electric welding.

This second edition cancels and replaces the first edition published in 2003. It constitutes a
technical revision.

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

extension of the scope;
— amendment of the title;
— touch current at fault condition (see 6.3.7);

— new definition of thermal requirements based two independent devices, one for thermal
protection and one for thermal control (see 7.1);

— new definition for thermal performances at 20 °C (see 7.2);

— thermal safety requirements are based on operating temperature for normal copgiti
maximum temperature in overload condition (see 7.4); ﬁ%&wents
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— addition of abnormal operation test for thermal control device (see 10.4);

— new requirement for auxiliaries (see Clause 16);

— new rating plate definition (see Clause 17);

— introduction of new mandatory warning symbols (see 12.1.117.3, Box 17b) and 19.2);
— induced changes due to publication of IEC 60974-1:2005.

The text of this standard is based on the following documents:

FDIS Report on voting
26/429/FDIS 26/437/RVD

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

(ke report on

This publication has been drafted in accordance with the ISO/I
This standard is to be used in conjunction with IEC 60974<

In this standard, the following print types are used:

— conformity statements: in italic type,

the stability date indicat
related to the specific

* reconfirmed,
e withdrawn,

* replaced by a reyise
* amended.

r inside” logo on the cover page of this publication indicates
ich are considered to be useful for the correct understanding
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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 limited
duty arc welding and cutting power sources, and auxiliaries designed for use by laymen.
Electrically powered equipment is intended to be connected to the singlé phase public low-

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

for operation:

arc striking and stabilizing devices;

liquid cooling systems;

gas consoles;

three-phase input supply;

and which are intended for industrial apd professjor e only.
This part of IEC 60974 4§ n Apph elding and cutting power sources and
ancillary equipment used i

e mechanically g

e submerg ,

e plasma gougi

e plasmaw
that are cov
NOTE 2 re feeders, torches and electrode holders designed for industrial and professional use
are respectivel 60974-1, IEC 60974-5, IEC 60974-7 and IEC 60974-11.

NOTE 3 This part of
in IEC 60974-10.

60974 does not specify electromagnetic compatibility (EMC) requirements that are given

2 Normative references

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

IEC 60529, Degrees of protection provided by enclosures (IP Code)
IEC 60974-1:2005, Arc welding equipment — Part 1: Welding power sources
IEC 60974-5, Arc welding equipment — Part 5: Wire feeders

IEC 60974-7, Arc welding equipment — Part 7: Torches Documents
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IEC 60974-10, Arc welding equipment — Part 10: Electromagnetic compatibility (EMC)
requirements

IEC 60974-11, Arc welding equipment — Part 11: Electrode holders
IEC 61032:1997, Protection of persons and equipment by enclosure — Probes for verification

ISO 2503, Gas welding equipment — Pressure regulators and pressure regulators with flow-
metering devices for gas cylinders used in welding, cutting and allied processes up to 300 bar
(30 MPa)

3 Terms and definitions

For the purposes of this document, the terms and definitions given j well as

the following apply:

3.1

touch current
electric current passing through a human body or throy
or more accessible parts of an installation or equipmg

yhen it touches one

[IEC 60050-195, Amendment 1:2001, 195-05-21

3.2
limited duty welding power source
power source intended for use by a la

3.3
layman
operator who does no

instruction in arc@ji

3.4
effective supply

Ieff
value of the g rrent, calculated from the rated maximum supply current
(I1max in A), s at no-load (/y in A) and the rated maximum welding time in
i itt ‘ i s) at the rated maximum welding current during an uninterrupted

\ance-of his profession and has little or no formal

2 ztozv +[2>{l—zt0NJ
0

I .= I X
1eff I max 3600 3600

3.5

ON time
tON. . . . .

period of welding operation as allowed by the thermal control device of the welding power
source

3.6
OFF time

LoFF
period of non-welding operation as imposed by the thermal control device of the welding

power source

Documents
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3.7
rated welding time in 1 h

2o

summation of the ON times (¢5y) at the rated maximum welding current in a 60 min period
following the first OFF time (75pp)

3.8
rated continuous welding time

1oy (max)
ON time (zoy) at the rated maximum welding current before the first OFF time (¢qkr)

4 Environmental conditions

Welding power sources and auxiliaries shall be capable of ope
environmental conditions prevail:

a) range of ambient air temperature:
during operation: —10 °C to +40 °C;

b) relative humidity of the air:
up to 50 % at 40 °C;
up to 90 % at 20 °C;

c) ambient air, free from abnormal amounts o rrosive gases or substances

al” be capable of delivering the rated continuous
it 1 hour at an ambient temperature of 20 °C.

Welding power

welding time and the

5 Tests

carried out at an ambient temperature of 20 °C, see tolerances

Other tests shall be carried out at an ambient air temperature between 10 °C and 40 °C.

5.2 Measuring instruments

See 5.2 of IEC 60974-1.

5.3 Conformity of components

See 5.3 of IEC 60974-1.

5.4 Type tests

Unless otherwise specified, the tests in this standard are type tests.

The welding power source shall be tested with any ancillary equipment fitted that could affect

the test results. Documents
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All type tests shall be carried out on the same welding power source except where it is
specified that a test may be carried out on another welding power source.

As a condition of conformity the type tests given below shall be carried out in the following
sequence with no drying time between f),g) and h):

a) general visual inspection, see 3.7 of IEC 60974-1:2005;

b) insulation resistance, see 6.1.4 (preliminary check);

c) enclosure, see 15.2;

d) handling means, see 15.3;

e) drop withstand, see 15.4;

f) protection provided by the enclosure, see 6.2.1;

g) insulation resistance, see 6.1.4;

h) dielectric strength, see 6.1.5;
i) visual inspection, see 3.7 of IEC 60974-1:2005.

The other tests included in this standard and not liste
convenient sequence.

5.5 Routine tests

a) visual inspection, see 3.7 of IEC 60

b) continuity of the proteg

c) dielectric strength,

d) no-load voltage
1) rated no-

2) for plasma ce, rated reduced no-load voltage, see 13.2 of

IEC 6097441
e) test to ensure m and maximum output values in accordance with 15.4 b) and
15.4 c) o IE The manufacturer may select conventional load, short circuit

6 Protection against electric shock

6.1 Insulation
6.1.1 General
See 6.1.1 of IEC 60974-1:2005.

6.1.2 Clearances

See 6.1.2 of IEC 60974-1:2005.

6.1.3 Creepage distances

See 6.1.3 of IEC 60974-1:2005.
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6.1.4 Insulation resistance

See 6.1.4 of IEC 60974-1:2005.

6.1.5 Dielectric strength
See 6.1.5 of IEC 60974-1:2005.

6.2 Protection against electric shock in normal service (direct contact)
6.2.1 Protection provided by the enclosure

6.2.1.1 General

Welding power sources shall have a minimum degree of protection of /P2 oJEC 60529

test procedures and conditions.

Remote controls for welding power sources shall have a miy protection of

IP2X using IEC 60529 test procedures and conditions.

6.2.1.2 Protection against ingress of water

A welding power source shall be st
energized. Immediately afte

6.2.1.4 Bottom enclosure openings

The enclosure shall be such that a 15 mm long test pin cannot be inserted from the underside
to touch:

a) live parts of the input circuit and

b) in the case of Class Il welding power sources, any metal part which is separated from live
parts of the input circuit by basic insulation.

Conformity shall be checked with test probe 13 of IEC 61032:1997 (see Figure A.2).

6.2.2 Capacitors
See 6.2.2 of IEC 60974-1:2005.
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6.2.3 Automatic discharge of input capacitors

See 6.2.3 of IEC 60974-1:2005.

6.3 Protection against electric shock in case of a fault condition (indirect contact)
6.3.1 Protective provisions

See 6.3.1 of IEC 60974-1:2005.

6.3.2 Isolation of the supply circuit and the welding circuit

See 6.3.2 of IEC 60974-1:2005.

6.3.3 Insulation between windings of the supply circuit and th ny it

See 6.3.3 of IEC 60974-1:2005.

6.3.4 Internal conductors and connections

See 6.3.4 of IEC 60974-1:2005.

6.3.5 Additional requirements for plasma c

See 6.3.5 of IEC 60974-1:2005.

6.3.6 Movable coils and cores

See 6.3.6 of IEC 60974-1:28

6.3.7 Touch curre

The weighted toutk
conductor failur'

— not connectedto the protective earth except through measurement components;

b) the output circuit is in the no-load condition;

c) interference suppression capacitors shall not be disconnected.

NOTE Caution! A qualified person should perform this test. The protective conductor is disabled for this test.
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________________________________________________

lout Iin i

IEC 2582/10

Key

1 measuring network

power source
circuit diagram of Figure 2
connection terminals of measuring netwerk
line
neutral
PE protective earth

zZ - > w N
w

Figure 1 h current in fault condition

N
R4
. 0
| i
B
Rp Uq C1q U
‘ T

IEC 2583/10

Key
A, B test terminals Cq 0,22 pF
Rg 1500 Q R, 10 000 Q
Ry 500 Q C, 0,022 pF
Uy r.m.s. voltage
weighted touch current (perception/reaction) U2
= ——— (peak value)
500

Figure 2 — Measuring network for weighted touch current
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7 Thermal requirements

7.1 Devices for thermal protection and thermal control

A welding power source with limited duty shall be fitted with two independent devices, one for
thermal protection and one for thermal control.

The thermal control device limits the temperature of its components by opening the circuits or
by reducing the currents, and is reset automatically and is designed in accordance with
Clause 8.

The thermal protection defined in Clause 9 shall be designed to operate if thermal control
device fails.

7.2 Heating test

7.21 Test conditions

The welding power source shall be operated at the rated

it.
NOTE 1 The maximum temp
NOTE 2 The rated ¥

waiting for the welding _powe
7.2.2 Toleran

During the heati

H(S) % of the appropriate conventional load voltage;

b) welding c +_1(5) % of the appropriate conventional welding current;
c) supply voltage: 15 % of the appropriate rated supply voltage;

d) engine speed: +_1(5) % of the appropriate rated speed;

e) temperature: tlg K of the ambient temperature;

7.2.3 Rated maximum welding current
The test sequence for the rated maximum welding current 7, .. shall be as follows:

a) Ensure that the welding power source is at thermal equilibrium with the ambient
temperature of 20 °C, see tolerances in 7.2.2 e).

b) Operate the power source at the rated maximum welding current.
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c) Record ON time until first operation of the thermal control device: rated continuous
welding time 1, (max).

d) Continue the test immediately after the thermal control device resets, for a duration of
60 min.

e) Record ON time for each cycle ¢, .

The test has failed if ¢, is less than 30 s or ¢, (max) is less than 60 s.

7.2.4 Calculation

The following rated value shall be calculated:

e rated welding time in 1 hour ZZON at the rated maximum welding © oe 7.2.3 e);

where ¢, is the ON time for each cycle.
The minimum value of >z, shall be 60 s.

7.3 Temperature measurement

7.31 Measurement condition

a) For windings, by measurement of tiie resistance
b) For other parts, by surface tempera ureor.

NOTE The design of\imite
maximum allowed @
7.3.2 Surface tef

See 7.2.2 of IEC

7.3.3
See 7.2.3 oNE
7.3.4 Embedded temperature sensor

See 7.2.4 of IEC 60974-1:2005.

7.3.5 Determination of the ambient air temperature

See 7.2.5 of IEC 60974-1:2005.

7.3.6 Recording of temperatures

See 7.2.6 of IEC 60974-1:2005.

7.4 Limits of temperature
7.4.1 Windings, commutators and slip-rings
The temperature for windings, commutators and slip-rings shall not exceed thw&rﬂments

temperatures given in Table 1 for the class of insulation.
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No part shall be allowed to reach any temperature that will damage another part even though
that part might conform to the requirements in Table 1.

Table 1 — Temperature limits according to the class of insulation

Class of insulation 105 (A) | 120 (E) | 130 (B) | 155 (F) | 180 (H)
Operating temperature °C 105 120 130 155 180
Maximum temperature | °C 175 190 200 215 235
in overload condition

NOTE Maximum temperature values in overload condition are based on protection
devices other than a fuse according to IEC 60127-1 or IEC 60269-1 or a circuit
breaker and are taken from Table 3 of IEC 61558-1:2009. /\

Conformity shall be checked by measurement in accordance with 7.3.

7.4.2 External surfaces

See 7.3.2 of IEC 60974-1.

7.4.3 Other components

The maximum temperature of other components eir rated maximum

temperature, in accordance with the relevant sta

eseat

7.5 Loading test

Welding power sources shall withstanfd r
failure.

Starting from th@
welding current unti

b) In the case of a-flat characteristic welding power source, it is loaded once with 1,5 times
the rated maximum welding current at maximum available load voltage for 15 s.

7.6 Commutators and slip-rings

Commutators, slip-rings and their brushes shall show no evidence of injurious sparking or
damage throughout the range of the engine driven power source.

Conformity shall be checked by visual inspection during

a) the heating test in accordance with 7.2;
and

b) the loading test in accordance with 7.5.
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8 Thermal control device

8.1 Construction
The thermal control device shall be so constructed that it is not possible:

a) to change its temperature setting, or
b) to alter its operation without inflicting obvious physical damage.

Conformity shall be checked by visual inspection.

8.2 Location

The thermal control device shall be permanently located within the weld er source in

such a way that the heat transfer is reliable.

Conformity shall be checked by visual inspection.
8.3 Operation

condition of 7.2.1.

8.4 Resetting

mperature has dropped sufficiently to

oy auring the heating test.

apable of breaking either the input current or the welding
without failure whilst the welding power source delivers the

ecked by producing the required number of consecutive interruptions of
me electrical characteristics, especially current and reactance, as the
7ermal control device is used.

a circuit havingthe s
circuit in which the

After this test, the requirements of 8.3 and 8.4 shall be met.

8.6 Indication
Welding power sources shall indicate that the thermal control device has reduced or
disconnected the welding power source output. The indicator shall be either a yellow light (or

yellow flag within an aperture), or an alphanumeric display showing symbols or words whose
meanings are given in the instruction manual.

Conformity shall be checked by visual inspection.
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9 Thermal protection

9.1 Construction
The thermal protection shall be so constructed that it is not possible:

a) to change its temperature setting, or
b) to alter its operation without inflicting obvious physical damage, or
c) to reset automatically or manually.

Conformity shall be checked by visual inspection.

9.2 Location

The thermal protection shall be permanently located within the weld in such

a way that the heat transfer is reliable.
Conformity shall be checked by visual inspection.

9.3 Operation

The thermal protection shall not operate during the

while the thermal con
condition of 7.2.1, Dutingthe te therimal protection shall operate before the maximum

temperature Iimi

welding power sourc€. The only criterion is that the welding power source does not become
unsafe. These tests may be conducted on other welding power sources.

Welding power sources, protected internally by, for example, a fuse, circuit-breaker or thermal
protection, meet this requirement if the internal protection device operates before an unsafe
condition occurs.

Conformity shall be checked by the following tests.

a) A layer of dry absorbent surgical type cotton is placed under the welding power source,
extending beyond each side for a distance of 150 mm.

b) Starting from the cold state, the welding power source is operated in accordance with 10.2
to 10.4.

c) During the test, the welding power source shall not emit flames, molten metal or other
materials that ignite the cotton indicator.
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d) Following the test and within 5 min, the welding power source shall be capable of
withstanding a dielectric test in accordance with 6.1.5 b) of IEC 60974-1:2005.

10.2 Stalled fan test

A welding power source, which relies on motor-driven fan(s) for conformity with the tests of
Clause 7, is operated at rated supply voltage or rated load speed of rotation for a period of
2 h while the fan motor(s) is(are) mechanically stalled and the power source operated at the
output condition of 7.2.1.

NOTE The intention of this test is to run the power source with the fan stationary to check the safety of both fan
and power source.

10.3 Short circuit test

See 8.3 of IEC 60974-1:2005.

10.4 Overload test

A welding power source is operated at rated supply voltage o
2 h while the thermal control device is disabled and the p®
condition of 7.2.1.

NOTE The thermal control device defines the thermal

protection protects equipment for abnormal operation.

the test.

11 Connection to the

11.1 Input supp

11.1.1  Supply g e
Welding power s@
may give deviation
Conformipshe

11.1.2 Supyp

Supply current sha
calculation.

be measured by a true r.m.s. meter with a minimum crest factor of 3 and

Conformity shall be checked by operation.

NOTE The measurement can be affected by the impedance of the supply circuit (see Annex G of |IEC 60974-
1:2005).

11.1.3 Engine driven welding power source
In the case of engine powered rotating welding power source, the engine shall be capable of

tolerating load variations between maximum load and no-load without adversely affecting the
welding performance of the generator.

Conformity shall be checked by operation.
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11.2 Multi supply voltage

Welding power sources which are designed to operate from different supply voltages shall be
fitted with:

a) two supply cables, each fitted with a different plug, and a selector switch which ensures
that the pins of the plug not in use cannot become live;

b) a system to automatically configure the welding power source in accordance with the
supply voltage.

Conformity shall be checked by operation.
In the case a), a selector switch is additionally tested in accordance with

11.3 Means of connection to the supply circuit

Acceptable means of connection to the supply circuit are one of the fgllowing

accordance with 11.9.
Conformity shall be checked by visua ac

11.4 Supply circuit terminals

See 10.4 of IEC 60974-1:

11.5 Cable anchorage

11.6 Inlet openi
See 10.6 of |

itching device

Hall be fitted with a supply circuit on/off switching device. The supply

circuit on/off sw device shall be in accordance with 10.7 of IEC 60974-1:2005.

11.8 Supply cables
Supply cables shall:

a) be suitable for the application and meet national and local regulations;
b) be dimensioned in accordance with the maximum effective supply current 7, ; and

c) have alength of at least 2 m as measured from the exit point of the enclosure.

Conformity shall be checked by visual inspection and measurement.

NOTE Example or local regulations are given in Bibliography, e.g. HD 22.1 S4, Electrical code NFPA 70 (SO, ST,
STO, SJ, SJO, SJT, SJTO or other extra hard usage cable) or CSA C22.1. PVC insulation has been proved not
suitable for the application.

11.9 Supply coupling device (attachment plug)
The current rating of a supply coupling device shall be not less than: Documents
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a) the current rating of the fuse required to comply with the short circuit test specified in
10.3;

b) the maximum effective supply current 7, ;

For 125V input supply networks, the current rating shall, additionally, not be less than 70 %
of the rated maximum supply current for equipment.

Conformity shall be checked by visual inspection, measurement and calculation.

12 Output

12.1 Rated no-load voltage

12.1.1 Rated no-load voltage for arc welding power source

The rated no-load voltage shall not exceed:

a) d.c. 113 V peak;
b) a.c. 68 V peak and 48 V r.m.s.

A welding power source that complies with the reduged ficyload its within 200 ms:

a) d.c. 60V peak;
b) a.c. 50 V peak and 35 V r.m.s;

A welding power source ¢ z 5 orrmith the reduced no-load voltage limits within
200 ms, shall not be mark 4 of IEC 60974-1:2005. This welding power
source shall be clearly a near the front panel or near the ON/OFF
ignify “Caution!: Risk of electric shock”:

L |

NOTE If the arc welding power source is fitted with a voltage reducing device, manufacturer should take into
consideration lower additional no-load limit value as far as applicable for the welding process.

Conformity shall be checked by measurement in accordance with 12.1.3.

12.1.2 Rated no-load voltage for plasma cutting power source

The rated no-load voltage shall not exceed 350 V peak d.c.

Conformity shall be checked by measurement in accordance with 12.1.3, by operation and by
visual inspection, except that the series combination of the 200 Q fixed and 5 kQ variable
resistors may be replaced by a fixed resistance of 5 k(.
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