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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

Requests for official interpretations of any aspect of this part of ISO 17657 should be directed to the
Secretariat of ISO/TC 44/SC 6 via your national standards body. A complete listing of these bodies can be

found at http://www.iso.org.
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INTERNATIONAL STANDARD
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Resistance welding — Welding current measurement for
resistance welding —

W ldina crirrant motoar with cenirrent cancina eceoil
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1 |Scope

Thig part of ISO 17657 specifies a welding current meter with a current sensing,cail to measure tHe weld time
and| the r.m.s. value of the welding current during a certain interval using single-phase alternating current of
frequency of 50 Hz or 60 Hz, or direct current.

Thig part of ISO 17657 is applicable for a welding current measuring)system, with a display gr calibrated
output port, which may be connected to a welding controller.

2 [Normative references

Thel| following referenced 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
docpment (including any amendments) applies.

ISO|669, Resistance welding — Resistancelwélding equipment — Mechanical and electrical requinements
ISO[17657-1:2005, Resistance weldihg— Welding current measurement for resistance welding — Part 1:
Guiglelines for measurement

ISO[17657-3:2005, Resistanee-welding — Welding current measurement for resistance welding — Part 3:
Curtent sensing coil

ISO[17657-4:2005, Resistance welding — Welding current measurement for resistance welding — Part 4:
Calfpration system

3 |Terms:and definitions

Forthe-purposes of this document, the terms and definitions given in ISO 669 and the following apply.

31

minimum measuring time
minimum settable value of the measuring time

See Figure A.1.

3.2
maximum measuring time

maximum settable value of the measuring time, which will depend on the types of component making up the

welding current meter

See Figure A.1.

© 1SO 2005 - All rights reserved
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3.3

indicated measuring time
duration of measuring time, from start time to finish time, while the welding current is flowing

NOTE

Normally the start and finish times for measuring current flow are automatically set. If the start time is set at

zero or at a value greater than zero, and the finish time is set at a smaller value than the weld time, as shown in Figure A.1,
then the welding current is calculated for the measuring duration between the start time and the finish time.

3.4

automatic zero level correction
device that allows removal of the effect of zero drift of output when direct welding current measurement is

incorporate

3.5
drift
amount of

3.6
measuring
scatter limit

4 Physical environment and operating conditions

Unless oth
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5 Classlification of welding current meters with their current sensing coil, and

designat

5.1

Claskes, of welding current meter with current sensing coil

hift in the zero position

accuracy
of indicated or output values permissible, which is indicated against the_full)scale value

brwise specified, the welding current meter shall be capable of operating under the follo
vithout any adverse effect on its accuracy:

mbient air temperature between of +5 °C and +40 °C;
ve humidity up to 95 %;
des up to 1 000 m above mean sea level;

has, fine dust, oil mist, spatters, etc. are included in the air such as those caused by ordinary a

perating conditions deviate from those specified above, an agreement shall be made between
br and the purchaser.

on of product

ving

cor

the

Welding cu

rent meters with their current Qpncing cail are classified as in Table 1 dpppnding on the measi

ring

accuracy.

Table 1 — Classification of welding current meters with current sensing coil by measuring accuracy

Classification Measuring accuracy Application

Highly accurate class + 1,0 % of full scale Laboratory use

Accurate class + 2,0 % of full scale Routine use for highly accurate systems

Ordinary class + 5,0 % of full scale Routine use for ordinary systems
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5.2 Designation of product
The following shall be indicated:
— current type that can be measured i.e. alternating current and/or direct current;

— maximum current measurable;

— specified accuracy as a welding current meter.

15 kA ac class 5.0

EXAMPLE 2 Single-phase alternating current and direct current measurable, accurate class,\and maximum measuring
current value of 20 kA.

20 kA ac/dc class 2.0

6 |Requirements for welding current meter with current'sensing coil

6.1 Welding current meter

The| welding current meter shall consist of a data processing unit, and a display of the welding current and
weldl time. An example of the construction is illustrated.im™Annex B.

The| welding current shall be indicated as at least’the true r.m.s. (root-mean-square) value. The¢ weld time
shopld be counted on a cycle basis or the length indicated in milliseconds, calculated as the product of the
length of 1 cycle and the number of cycles.
Welding current meters alone (without-thecurrent sensing coil) are classified as in Table 2 deper{ding on the
megdsuring accuracy.

Table 2 — Requirements for measuring accuracy of welding current meters

Classification Measuring accuracy Application
Hightysaccurate class | + 0,5 % of full scale Laboratory use

Accurate class + 1,0 % of full scale | Routine use for highly accurate systems

Ordinary class + 2,0 % of full scale Routine use for ordinary systems

The-scatterstrattbectheckedagainstthe Tated-vatue of thetest weldingcorrentmeter-imaccordance with the
test procedures specified in ISO 17657-4.

6.2 Current sensing coil

The current sensing coil shall conform to requirements described in ISO 17657-3. The conversion coefficient
of the current sensing coil should coincide with requirements of the integrator built into the welding current
meter, and the value of the low-inductive output resistor shall meet the requirement specified by the supplier
for the current sensing coil itself.

© 1SO 2005 - All rights reserved 3
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6.3 Welding current meter with its current sensing coil

The error of the welding current meter with its coil should be adjusted together with that of the welding current
meter and its current sensing coil. If it is necessary to change the current sensing coil, the welding current
measuring system shall be calibrated with a reference welding current measuring system.

The error of welding current measuring system should be calculated with the sum of both error values of the
welding current meter and its current sensing coil, or determined by measurements for a welding current
meter with its current sensing coil.

The maximum_error of welding current measuring systems within the measuring range shall be within the
measuring accuracy stipulated in Table 1 corresponding to required class.

6.4 Integrator

The integrator for processing the output signal from the current sensing coil shall be designed to allow the
measuremgnt of at least full-wave alternating current and heat-controlled alternating currentoThe output signal
should not be clipped or distorted by the supply voltage to the integrator.

NOTE Vhen the welding current meter is applied for measuring the medium-frequency alternating current or
medium-frequency direct current, an agreement may be needed between the manufacturer and the purchaser.

6.5 Datalprocessing unit

The data prpcessing unit consists of at least an analog-digital converter; memories and CPU. The values ghall
be kept in the memory until the next measurement.

The compuling algorithm shall be designed to obtain a true rim’s. value of the welding current. The start {ime
and finish |time used for the calculation shall comply with Annex A to this part of ISO 17657 ang to
ISO 1765741:2005.

Annex A to|this part of ISO 17657 and to 1ISO 17657-1:2005 shall also be referred to in order to calculatg the
welding curfent value for the weld time and for.an.indicated measuring time.

6.6 Dispjay unit and output ports

The welding current meter should be.built with a display device, either of the pointer type, the digital display
type or print-out type, indicating. the measured welding current and weld time defined in ISO 17657-1, |and
show the welding current value.for an indicated measuring time. The current flow time should be automati¢ally
determined|in the case of direct current measurements.

The time unit for input‘of-all time values in alternating current mode shall be controlled at least in one cycle
unit of the frequency.of power source. In direct current mode, however, a millisecond unit may be used in
addition to, [or asan.alternative to cycles.

The welding current meter may have some output ports for welding current waveform as an analog oJtput
signal, and the values of welding current and weld time etc. as digital signals.

6.7 Minimum and maximum duration of welding current

Measuring duration of welding current shall be determined based on the start and finish times of measurement
as illustrated in Annex A.

The start and finish times for direct welding current shall comply with the principle of Figure A.1 and of
Annex A in ISO 17657-1:2005.

4 © I1SO 2005 — All rights reserved
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6.8 Maximum measuring current

Measuring accuracy for the maximum measuring current indicated on the nameplate shall comply with those
shown in Table 1 provided it is measured according to the method described in 7.1 using full-wave alternating
current.

6.9 Minimum measuring current

Measuring accuracy for 30 % (£ 5 %) current of the maximum measuring current indicated on the nameplate
shall comply with those shown in Table 1 provided it is measured according to the method described in 7.2

Al aioas Herant
usl J T wave COTTCTT.

6.10 Phase-controlled current

A mleasuring accuracy for a phase-controlled alternating current with a firing angle of 60°(+ 10°) ghall comply
withl those shown in Table 1 according to the method described in 7.3 for a welding‘Current value|of each full
scale of the welding current meter.

NOTE This requirement may be amended if there is an agreement between the manufacturer and the pyrchaser.

6.11 Minimum time for current measurement

A measuring accuracy of the welding current meter shall comgly‘with those shown in Table 1 grovided the
weldling current is measured in the minimum measuring time.indicated on the nameplate accofding to the
method described in 7.4.

6.12 Fluctuation of supply voltage

If thie fluctuation in supply voltage to the welding\current meter is up to +10 %, or battery voltage is within a
permissible value, measuring accuracy of the«welding current values shall comply with those showp in Table 1
whgn measurements are made using the“method described in 7.5. Furthermore, a device shall|be used to
indicate any voltage drop in the power-supply below the permissible value of the welding current meter and it
shopld be capable of indicatiing when to’use a battery.

6.13 Mechanical strength of)current sensing coil

If the current sensing coil\is)subjected to a mechanical test as described in ISO 17657-3, then after the test,
the measuring accuracy shall comply with those stipulated in Table 1.

6.14 Setting position error of current sensing coil

Measuring.accuracy shall be checked with the test procedure described in 7.4 of ISO 17657-3:2005, and the
devlation\shall be recorded. The maximum measuring accuracy value shall comply with thosp shown in
Tabje.

6.15 Influence of ambient temperature

If the welding current meter is subjected to a temperature test as described in 7.6, then the measuring
accuracy for the maximum measuring current of the welding current meter indicated on the nameplate shall
comply with those shown in Table 1. The tests shall be performed using the method described in 7.1 in not
less than 95 % full-wave current.

© 1SO 2005 - All rights reserved 5
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6.16 Test

6.16.1 Type test

The following type tests shall be carried out according to procedures specified in Clause 7, results of which
shall comply with requirements specified in Clauses 5 and 6:

a) construction;

b) minimum and maximum duration of welding current;

c) maxim
d) minimy
e) phase-
f)  minimd

g) fluctua

h) mecha

Im measuring current test;
m measuring current test;
controlled current test;
m measuring time test;
ion test of supply voltage;

hical tests of current sensing coil;

i)  positioning test of current sensing coil;

j) thermad

test.

6.16.2 Acceptance test

Acceptancq of a particular welding current meter with its-coil shall be based on the above tests with the o
of priority gs listed in 6.16.1. However, some or all*of’ items a), b), c) and e) can be omitted by agreen
between th¢ contracting parties.

7 Test procedures

7.1 Maximum measuring current

The measu
be checked
maximum i
current, the
welding cur|
part of the
conductor s

[ing accuracy of the,welding current meter with its coil, for the maximum measuring current sh

with a reference welding current measuring system in supplying 90 % to 100 % current of]
ndicated value of the meter. When using the welding current meter for single-phase alterng
welding¢current meter with its coil shall be checked at 95 % or greater of full-wave curren
rent meter applicable to direct current shall be checked in the maximum measuring time. The fi
current sensing coil shall be set at position B, D or F shown in Figure 1 a) and the secon
hall.be located at the centre of the current sensing coil as shown in Figure 1 b).

rder
hent

buld
the
ting
t. A
Xing
Hary

7.2 Minimum measuring current

The measuring accuracy of the welding current meter with its coil, for the minimum measuring current should
be checked with a reference welding current measuring system in supplying 30 % (£ 5 %) of the maximum
indicated value of the meter. When using the welding current meter for single phase alternating current, the
welding current meter with its coil shall be checked at 95 % or greater of full-wave current. A welding current
meter applicable to direct current should be checked at the maximum measuring time. The fixing part of the
current sensing coil shall be set at position B, D or F shown in Figure 1 a) and the secondary conductor shall
be located at the centre of the current sensing coil as shown in Figure 1 b).

© I1SO 2005 — All rights reserved
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o o—'
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a b WON -

7.3

The)

meter, shall be checked with a reference welding current measuring system in supplying a phas|

curm
part
con

7.4

The

2 2
G A
3 3
F B
E c \\\fj
5" " A 5 L

a) Positions A to G (secondary conductor b) Position H.(secondary conductor |
contacts to the coil) the centre of coil)

secondary conductor (return) Ato G fixing positions

secondary conductor Figure 1 a) shows position D used.

current sensing coil

ead cable

fixing

Phase-controlled current
measuring accuracy of (the welding current meter with its coil, in the maximum indicated
ent with a firing angleof 60° (£ 10°). The specification is only applicable to alternating curren

of the current sensing coil shall be set at position B, D or F shown in Figure 1 a) and thd
Huctor shall beylecated at the centre of the current sensing coil as shown in Figure 1 b).

Minimum time for current measurement

meéasuring accuracy of the welding current meter with its coil at the minimum measuring time

the

bcated at

Figure 1 — Examples of the arrangement of a current sensing coil and their position numbers

alue of the
e-controlled
. The fixing
secondary

ndicated on

nmpplnfp shall he checked with g reference wplding current mpncnring system in Qupplying 9

% (£ 5 %)

of the maximum scale reading of the current meter, and at the minimum measuring time.

7.5

Fluctuation of supply voltage

For welding current meters with their coils, suitable for measurement of single-phase alternating current only,
full-wave conduction shall be used:

a)

b)

alternating current power supply: the measuring accuracy shall be checked for input power supply

fluctuations of —10 % and +10 %, by using a reference welding current measuring system;

battery supply: the measuring accuracy shall be checked for changing the battery power supply at the

permissible limit value of battery voltage.
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7.6 Thermal test

Tests described in 7.1 shall be carried out after maintaining the welding current meter and its current sensing
coil in a temperature-controlled oven for one hour, until the peripheral temperature reaches test temperature.
The thermal test shall be carried out at both +5 °C and +40 °C. The test shall be completed within three
minutes of removal from the oven.

8 Marking

The welding-eurrenrtmeter-shal-be-marked-with-fetlowing-indieations:
a) name ¢f the current meter;

b) type(s) of welding current;

c) maximpm measuring current (kA);

d) minimym time for current measurement (ms or number of cycles);
e) maximpm time for current measurement (ms or number of cycles);

f)  threshqgld level for measuring direct welding current in effective value to determine the weld time (%),
(applicable only for direct current measuring system);

g) rated vplue of supply voltage for welding current meter (power soeurce line voltage or battery voltage);
h) power supply frequency for welding machine (Hz);

i) date offmanufacture;

i) manufacturer's name or its abbreviation;

k) accuragy class for welding current meter with its coil;

1) type of|coil;

m) coil sensitivity;

n) coil claps.
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