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International Stands

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RESISTANCE WELDING EQUIPMENT -

Part 1: Safety requirements for design,
manufacture and installation

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Stangdarg Wi e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e : d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any ittee’interested
in the subject dealt with may participate in this preparatory work. i g 9
governmental organizations liaising with the IEC also participate in fkj . |E aborates closely
with the International Organization for Standardization (ISO) in accorda al

agreement between the two organizations.

The formal decisions or agreements of IEC on technical matt S possible, an international

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

mployees, servants or agents including individual experts and
ational Committees for any personal injury, property damage or

AttentionN M o
~JEC'shaN not\e held responsible for identifying any or all such patent rights.

IEC 62135-1 has been prepared by IEC technical committee 26:

Electric welding.

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

FDIS Report on voting
26/377/FDIS 26/383/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.
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The list of all the parts of the IEC 62135 series, under the general title Resistance welding
equipment, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site 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* withdrawn,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.

@%
S
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RESISTANCE WELDING EQUIPMENT -

Part 1: Safety requirements for design,
manufacture and installation

1 Scope

This part of IEC 62135 applies to equipment for resistance welding and allied processes and
includes single and multiple welding stations which may be manually or & atically loaded
and/or started.

This standard covers stationary and portable equipment.

2 Normative references

The following normative documents ¢
constitute provisions of thi
applies. For undated refet
amendments) applies.

IEC 60204-1, S
requirements

IEC 60439-1~Low-vO
partially type-tes

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

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

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

ISO 669, Resistance welding — Resistance welding equipment — Mechanical and electrical
requirements
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ISO 5828, Resistance welding equipment — Secondary connecting cables with terminals
connected to water-cooled lugs — Dimensions and characteristics

ISO 8205-1, Water-cooled secondary connection cables for resistance welding — Part 1:
Dimensions and requirements for double-conductor connection cables

ISO 8205-2, Water-cooled secondary connection cables for resistance welding — Part 2:
Dimensions and requirements for single-conductor connection cables

ISO 12100-1, Safety of machinery — Basic concepts, general principles for design — Part 1:
Basic terminology, methodology

ISO 12100-2, Safety of machinery — Basic concepts, general principle ign — Part 2:
Technical principles

ISO 13849-1, Safety of machinery — Safety-related parts of con
principles for design

3 Terms and definitions

For the purposes of this document,
given in 1ISO 669, IEC 60664-1 and IEC 6

3.1

processes consisting
control equipment

NOTE 1 It may be a

NOTE 2 The term "resista

3.2

3.3
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

[IEV 851-02-09]

3.4

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

[IEV 851-02-10]

3.5
welding circuit
conductive material through which the welding current is intended to flow
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3.6

control circuit

circuit for the operational control of welding equipment, and/or for protection of the power
circuits

3.7

conventional value

standardized value that is used as a measure of a parameter for the purposes of comparison,
calibration, testing, etc.

NOTE Conventional values do not necessarily apply during the actual welding process.

3.8

rated value

value assigned, generally by the manufacturer, for a specified og 0 dition of a
component, device or equipment

3.9
rating
set of rated values and operating conditions

3.10
hand-held equipment

3.1
portable equipment
resistance welding equip

3.12

stationary equipment
resistance weldi uip
3.13

material group

Materi 9 600 < CTI

Material group 400 < CTI < 600
Material group llla 175 < CTI < 400
Material group lllb 100 < CTI < 175

The CTI values above refer to values in accordance with IEC 60112.

NOTE For inorganic insulating materials, for example, glass or ceramics, which do not track, creepage distances
need not be greater than their associated clearance for the purpose of insulation coordination.

3.14

thermal equilibrium

state reached when the observed temperature rise of any part of the welding equipment does
not exceed 2 K/h

3.15

thermal protection

system intended to ensure the protection of all or part of the welding equipment against
excessive temperatures resulting from certain conditions of thermal overload
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NOTE It is capable of being reset (either manually or automatically) when the temperature falls to the reset value.

3.16
supply circuit
conductive material of the power source through which the supply current is intended to flow

3.17

general visual inspection

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

3.18

working voltage
highest r.m.s. value of the a.c. or d.c. voltage across any particular insuja
when the equipment is supplied at rated voltage

ich can occur

NOTE 1 Transients are disregarded.

NOTE 2 Both open-circuit conditions and normal operating conditions ar
4 Environmental conditions

Resistance welding equipment complying with thj
following service conditions.
a) At an ambient air temperature from
— up to 50 % at 40 °C;
— up to 90 % at 20 °C.

b) The temper@
1) in the case
2) in the case
c) The altitude

ditions may be agreed upon between the manufacturer and the purchaser and
so marked. Examples of these conditions are: outdoor use, different altitude,
edium, high humidity, unusually corrosive fumes, steam, excessive oil vapour,

5 Tests

5.1 Test condition

The tests shall be carried out on new, dry and completely assembled resistance welding
equipment at an ambient air temperature between 10 °C and 40 °C. It is recommended that
the thermal tests be carried out at 40 °C. Liquid-cooled resistance welding equipment shall be
tested with liquid conditions as specified by the manufacturer.

5.2 Measuring instruments
The accuracy of measuring instruments shall be as follows.

a) Electrical measuring instruments: class 0,5 (£0,5 % of full-scale reading), except for the
measurement of insulation resistance and dielectric strength where the accuracy of the
instruments is not specified, but shall be taken into account for the measurement.

b) Instruments for measuring welding current: class 5.
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c) Temperature measuring instruments: 2 K.
5.3 Type tests

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

The resistance welding equipment shall be tested with all ancillary equipment fitted that could
affect the test results.

All type tests shall be carried out on the same resistance welding equipment except where it
is specified that a test may be carried out on another resistance welding equipment.

As a condition of conformity, the type tests given below shall be carried i the following
sequence:
a) general visual inspection, see 3.17;

b

)

) insulation resistance, see 6.2.4 (preliminary check);
c) protection provided by the enclosure, see 6.3.3;
)
)

d
e

insulation resistance, see 6.2.4;

dielectric strength, see 6.2.5;
f) general visual inspection, see 3.17.

The other tests included in this sta
convenient sequence.

may be carried out in any

54 Routine tests

All routine tests shall be i S sistance welding equipment. The following
sequence is recommerjded:

a) general visual jRs
b) continuity of té}
c) dielectric strengt

)

)

d
e

no-load voltage
test to engure rate i and maximum output values in accordance with ISO 669;

6 Protection_against electric shock

6.1 General

Hazardous-live-parts shall not be accessible and accessible conductive parts shall not be
hazardous live

— either under normal conditions (operation in intended use, and absence of a fault); or

— under single-fault conditions.

The requirements for provisions for normal conditions protection are given in 6.3.

The requirements for provisions for fault condition protection are given in 6.4.
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6.2 Insulation
6.2.1 General
The majority of resistance welding equipment falls within overvoltage category Il in

accordance with IEC 60664-1. All resistance welding equipments shall be designed for use in
environmental conditions of pollution degree 3 as a minimum.

Design of liquid cooled equipment shall consider possible condensation which may require
different conditions.

Components or subassemblies with clearances or creepage distances corresponding to
pollution degree 2 are permitted, if they are completely coated, po or moulded in
accordance with IEC 60664-3.

Equipment designed with insulation based on line-to-eutral voltagé
with a caution that such equipment shall only be used on a
three-phase, four-wire system with an earthed neutral or a si
with an earthed neutral.

6.2.2 Clearances

m clearances shall be

For basic insulation or supplementary and reinfg
i for overvoltage category

in accordance with IEC 60664-1, as p
I"l.

(N
Basic or S/z@\ﬂemwi&ulz}f{m\ Reinforced insulation
Rated Pollution\degree Rated AC test Pollution degree
Voltage1 impulse impulse voltage
test 2 3 test 2 3 4
vol voltage
Cle rMe Clearance
Vr.m.s. Peak V. \/\ m Peak V Vr.m.s. mm
50 8q0 \ |\ 56 02 | o8 1500 1061 | 05 | 08 | 45
100 /\1\@\0\ 1\\61 05 1,6 2 500 1768 1,5
150 2500 \1\768 1,5 4 000 2 828 3
AN
300 00 2 828 3 6 000 4243 5,5
NN
600  [>Ngo00 \| %243 5,5 8 000 5 657 8
1000 8 00 5657 8 12 000 8 485 14
NOTE 1 Values taken from Tables F.1 and F.2 of IEC 60664-1.
NOTE 2 For other pollution degrees and overvoltage categories, see IEC 60664-1.
' See Annex A for voltage value.

For dimensioning clearances to accessible non-conductive surfaces, such surfaces shall be
considered to be covered by metal foil wherever they can be touched by the standard test

finger in accordance with IEC 60529.

Clearances shall not be interpolated.

For supply circuit terminals, see Annex B.

Clearances between parts of resistance welding equipment (for example,
components) which are protected by an overvoltage limiting device (for example, oxide

varistor) may be rated in accordance with overvoltage category | (see IEC 60664-1).

circuits or
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