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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ARC WELDING EQUIPMENT -

Part 3: Arc striking and stabilizing devices

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f 1k is to promote
international co-operation on all questions concerning standardization in the electric ectronic fields. To
this end and in addition to other activities, IEC publishes International Standards,

Technical Reports, Publicly Available Specifications (PAS) and Guides (hexe “IEé
Publication(s)”). Their preparation is entrusted to technical committees; any IE terested
in the subject dealt with may participate in this preparatory work. i and non-

governmental organizations liaising with the IEC also participate in this araton. korates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters ¢ possible, an international
consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

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

4) In order to promote international uniformity i s i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre i
the latter.

6) All users should
7) No liability shall

patent rigk

International Sta IEC 60974-3 has been prepared by IEC technical committee 26:
Electric welding.

This third edition cancels and replaces the second edition published in 2007 and constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

— changes induced by the publication of IEC 60974-1:2012.
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The text of this standard is based on the following documents:

FDIS Report on voting
26/518/FDIS 26/521/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 shall be read in conjunction with IEC 60974-1:2012.

The list of all the parts of IEC 60974, under the general title Arc w
found on the IEC web site.

the stability date indicated on the IEC web site under
related to the specific publication. At this date, the publieati

* reconfirmed,
+ withdrawn,
* replaced by a revised edition, or

@%@
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ARC WELDING EQUIPMENT -

Part 3: Arc striking and stabilizing devices

1 Scope

This part of IEC 60974 specifies safety requirements for industrial and professional arc
striking and arc stabilizing devices used in arc welding and allied processes.

This part of IEC 60974 is applicable to stand-alone units which
separate welding power source or one where the welding power sours
and arc stabilizing device are housed in a single enclosure.

NOTE 1 Typical allied processes are for example plasma arc cutting and arc

2 Normative references

The following documents, in whole or i
are indispensable for its application.
undated references, the latest editio
amendments) applies.

IEC 60974-1:2012, Arc we

IEC 61140, Pro@b ¢ Common aspects for installation and

3.1
arc striking device
device which superimposes a voltage on the welding circuit to ignite an arc

3.2
arc stabilizing device
device which superimposes a voltage on the welding circuit to maintain an arc

3.3
arc striking voltage
voltage superimposed on the no-load voltage to ignite an arc

3.4
arc stabilizing voltage
voltage superimposed on the arc voltage to maintain the arc
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3.5
arc striking period
period during which the arc striking voltage is superimposed on the no-load voltage

4 Environmental conditions

As specified in IEC 60974-1:2012, Clause 4.

5 Tests

5.1 Test conditions

As specified in 5.1 of IEC 60974-1:2012.

5.2 Measuring instruments

The accuracy of measuring instruments shall be as follows:

a) electrical measuring instruments: class 1 (1 %
measurement of insulation resistance and dieleg b e the accuracy of the
instruments is not specified, but shall be taken i ' peasurement;

b) thermometer: +2 K;

c) high-voltage probe: +5 %.

5.3 Conformity of components

As specified in 5.3 of IEC6097/44{1:2012

5.4 Type test
As a condition @

units in the following

a)
b)
c)
d)
e)
f) protection provided by the enclosure, as specified in 6.2.1 of IEC 60974-1:2012;
g) insulation resistance, as specified in 6.1.4 of IEC 60974-1:2012;

h) dielectric strength, as specified in 6.1.5 of IEC 60974-1:2012;

i) general visual inspection, as defined in 3.7 of IEC 60974-1:2012.

Rated arc striking and stabilizing peak voltage shall be measured in accordance with 11.1 in
any convenient sequence of type tests but before verifying mechanical provisions.

The other type tests included in this document and not listed here shall be carried out in any
convenient sequence.

5.5 Routine tests
5.5.1 Stand-alone unit

All routine tests shall be carried out on each stand-alone unit in the following sequepcgzcuments
Document Sharing Hub
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a) general visual inspection (as defined in 3.7 of IEC 60974-1:2012);

b) continuity of the protective circuit (as specified in Clause 10 and, if applicable, 10.5.1 of
IEC 60974-1:2012);

c) dielectric strength (as specified in 6.1.5 of IEC 60974-1:2012);

d) high-voltage circuit test: working voltage shall be applied to high-voltage circuits to
establish insulation integrity as specified by the manufacturer;

NOTE No-load voltage and connection of the return cable, either to the ground circuit or isolated, affects
working voltage.

e) general visual inspection (as defined in 3.7 of IEC 60974-1:2012).
5.5.2 Built-in unit

The following routine test shall be carried out on each built-in unit in ap ’ at sequence
for the power source (as specified in 5.5 of IEC 60974-1:2012):

High-voltage circuit test: working voltage shall be applig6 sifcuits to
establish insulation integrity as specified by the manufacturg

NOTE No-load voltage and connection of the return cable, eithe
working voltage.

6 Protection against electric shock

6.1 Insulation
6.1.1 General

As specified in 6.1.1 of IEC60974-1:20

6.1.2 Clearances

The minimum cledxan
The minimum @. 3

IEC 60974-1:2012:

mponents shall be in accordance with Table 1.
ompoénents shall be in accordance with 6.1.2 of

Conformity shall be easurement and visual inspection.

6.1.3

The mini ye /distances for arc striking and stabilizing circuits shall be in
accordance with 1. The minimum creepage distances for other components shall be in

accordance with 6:4.3of IEC 60974-1:2012.

Conformity shall be checked by measurement and visual inspection.
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Table 1 — Minimum clearances and creepage distances
for arc striking and stabilizing circuits

Rated peak voltage? Clearance® Creepage distance®
kV mm mm

3 3 6,3

6 5,5 10

8 8 12,5

10 11 16

12 14 20

15 18 25 2N
18 25 0 AN
20 30 35 N\ \

NOTE These values apply to circuits which are designed in a}c&r\\ \ 11.3.
a Rated peak voltage shall be measured in accordance with 11\1. \
b Interpolation is allowed. <\ \

6.1.4 Insulation resistance

As specified in 6.1.4 of IEC 60974-1:2

6.1.5 Dielectric strength

The output circuit of arc iKi izi ces and the insulation of coupling
components (for example \ \ oupling capacitors) shall withstand an

Alternatively, an g i ¥me peak value of approximately sine waveform at
50 Hz or 60 Hz may/Mbe ys€d \ components only. The maximum permissible setting

of the tripping cu 9 ) mMA. The high voltage transformer shall deliver the
prescribed voltage - ipping current. Tripping is regarded as a flashover or a
breakdown

NOTE 1 3 a afety, the lowest setting of the tripping current (less than or equal to 10 mA) is
typical.

Conformity shall be.chrecked by the following test.

Coupling components intended for use with arc striking and stabilizing voltages shall be
subjected to the arc striking test voltage or the a.c. test voltage for 60 s.

NOTE 2 Interference suppression capacitors are not coupling devices.

The output circuit shall be subjected to the arc striking test voltage for 60 s applied between
the point of connection to the welding electrode and

a) exposed conductive parts;
b) other isolated circuits.

Flashover or breakdown shall not occur. Any discharges unaccompanied by a voltage drop
(corona) are disregarded.

NOTE 2 Interference suppression capacitors are subjected to the test of the output circuit. Documents
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6.2 Protection against electric shock in normal service (direct contact)

As specified in 6.2 of IEC 60974-1:2012.

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

Stand-alone arc striking and stabilizing device shall be class | or class Il equipment in
accordance with IEC 61140, with the exception of the welding circuit.

The output circuit of the arc striking and stabilizing device shall be electrically isolated from
the public supply system by double or reinforced insulation in accordance with the maximum
rated input voltage. Figure A.1 shows examples of coupling systems for arc striking and
stabilizing devices.

stabilizing voltage.
Conformity shall be checked by visual inspectio

6.4 Protective provision

Connection of exposed conductive parfs to the p e.conductor is not required if the rated

Current-carryin . 2 the arc striking and stabilizing device, shall be
capable of carrying/ [ rent as specified by the manufacturer without

a) ¢ 3 ! f the current-carrying components;

For liquid<cooted apparatus, the test shall be carried out with the minimum flow and the
maximum tem > e coolant, as recommended by the manufacturer.

Conformity shall be checked by measurement in accordance with 7.2 of IEC 60974-1:2012.

8 Thermal protection

If the arc striking and stabilizing device is designed for use with or built-in a specific welding
power source, the thermal protection tests shall be carried out with the welding power source.

9 Abnormal operation

In the case of a stand-alone arc striking and stabilizing device the abnormal operation tests
defined in Clause 9 of IEC 60974-1:2012 shall be carried out as applicable.

If the arc striking and stabilizing device is designed for use with a specific welding power
source, the abnormal operation tests shall be conducted with the arc striking andﬁtabilizing
device connected to that welding power source. ocuments
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The arc stabilizing device shall be short circuited at the output, with neither a torch nor a
return cable connected, until equilibrium is achieved.

Arc striking and stabilizing devices protected internally, for example by automatic shut-off,
meet this requirement if the protection device operates before an unsafe condition occurs.

10 Connection to the supply network

As specified in Clause 10 of IEC 60974-1:2012.

11 Output

11.1 Rated peak voltage

voltage &p)_shall be equal to or greater than the mea
the maximum values given in Table 2.

N ”

-
—

t

IEC 2836/13

Figure 1 — Rated peak voltage

Table 2 — Maximum peak voltages

Type of torch Peak voltage
Manually guided 15 kV
Mechanically guided or plasma cutting 20 kV

Conformity shall be checked by measurement with an oscilloscope and a high-voltage probe
with sufficient bandwidth.
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11.2 Impulse current
11.2.1 Risk of electric shock

Depending on the design of an arc striking and stabilizing device, a risk of electric shock due
to an impulse current can occur under the following situations:

— the human body is in direct contact with the output of the arc striking and stabilizing
device (as specified in 11.2.3);

— the human body is in series with the arc gap as part of the welding circuit (as specified in
11.2.4).

11.2.2 Electric charge

The maximum electric charge in one half-cycle of impulse current, regariie pQlarity, shall

not exceed (see Figure 2):
— 8 uC for equipment intended to be used with manually guideg-
and

— 15 uC for equipment intended to be used with mechan Y QUi shes and plasma
cutting torches.

1 Ak The maximum electric charge maximum electric charge
of impulse current pulse current
0 uC
v N
% C 2837/13 IEC 2838/13

b) DC pulse

11.2.3 Direct contact

To simulate the torch capacitance, the value for Ct shall be

— 220 pF for equipment intended to be used with torches or return cables up to 10 m length;
or

— 1000 pF for equipment intended to be used with torches or return cables above 10 m
length.

To simulate the body resistance, the value of a non-inductive resistor Rg shall be

— 1kQ for equipment intended to be used in environments without increased hazard of
electric shock or with a mechanically guided torch;
or
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