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INTERNATIONAL STANDARD

1SO 669-1981 (E)

Rating of resistance welding equipment

1 Scope pnd field of application

This International Standard defines and specifies the
characteristicg of single-phase resistance welding equipment. It
includes the infformation to appear on the equipment nameplate
and specifies [the test methods to be used to verify the com-
pliance of thg equipment with the requirements of this Inter-
national Stangard.

to single-phase resistance welding machines, in-
es of complete portable equipment!), for use
wing conditions :

It is applicabl
cluding all t
under the foll

a) altitude : in the absence of any information concerning
the height above sea level at which the machine is intended
for use in grdinary service, the altitude shall be assumed not
to exceed || 000 m;

b) tempefature of the cooling medium : in the absence_of
any informption to the contrary, it shall be assumed thdt, for
water-coolpd machines, the temperature of thé ¢ooling
water doeg not exceed 30 °C at the inlet of, the machine
and, in thg case of air-cooled machines, that\hone of the
following l{mits are exceeded :

1) max|mum ambient air temperature 40 °C,
2) dailylaverage ambient airtemperature 30 °C,
3) yearly average ambiént air temperature 20 °C;

c) pressufe of cooling water : in the absence of any infor-
mation to the contrary, it shall be assumed that the pressure

2 Definitions and symbols

2.1 Electrical and thermal characteristics

For a given voltage and fréquency the chardcteristics of the
equipment are calculated{-constructed and tested, as a func-
tion of the following characteristic operations|:

a) intermittent{operation at a duty cyclg (see 2.1.5) of
50 %, the~values of current and power being termed
nominal-and rated;

b) -continuous operation, the values of current and power
being termed permanent (continuous).

2.1.1 operating conditions : All quantities flefining the per-
formance of a machine.

2.1.2 rated : A qualifying term applied to a Value used in the
designation of resistance welding equipment.

2.1.3 duty: A schedule of the loads on an apparatus or
machine, taking into account their respective furation and se-
quence.

2.1.4 periodic duty : A duty which is repegted periodically,
the sum of one load time and no-load time bging termed the
weld cycle time.

NOTE — The periodic duty referred to in this Intehational Standard
comprises, for each cycle, a given working time unfler load, followed
by a given no-load time. The load is constant,|i.e. without any
preheating and/or postheating period.

of the cooling-water is not less than that which is necessary
to supply t i i e 2357

This International Standard does not apply to multi-spot
welding machines, to transformers sold separately or to
capacitor discharge or rectifier machines.

2.1.5 duty cycle (symbol X) : The ratio of the duration of
work under load to the duration of the welding cycle time, this
ratio lying between 0 and 1, and possibly expressed as a
percentage.

1) A complete portable machine is one containing all elements required for operation.
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2.1.6 nominal welding cycle time : A cycle having a dura-

tion of 60 s and a duty cycle of 50 %.

2.1.7 rated supply voltage (symbol Uj,):
voltage for which the machine is constructed.

The supply

2.1.8 secondary open-circuit voltage (symbol Uyy) : The
voltage between the electrodes when the rated supply voltage
is applied to the terminals of the machine at its various settings

2.1.15 permanent (continuous) current (symbol Ip,) : The
current supplied for continuous operation, its value being given
by the formula

12n

I, =
=7

with the seconda

2.1.9 maximum
and secondary, sy
the rated supply v

et OpPeIT,

short-circuit current (primary, symbol [;
mbol Ir..) : The root mean square current at
bitage and at the highest regulator (tap) set-

ting, the electrodgs being short-circuited according to condi-

tions laid down in
being arranged so

a) minimumii

b) maximum
gap).

2.1.10 maximun
maximum apparen

the test method (see 5.2.1) and the machine
as to have successively :

mpedance (minimum throat depth and gap);

impedance (maximum throat depth and

h short-circuit power (symbol S..) : The
t power at the terminals of the machine, ex-

pressed in kilovoltamperes, measured at the highest regulator

(tap) setting, the ¢
conditions laid do
machine being ar

lectrodes being short-circuited according to
vn in the test method (see 5.2.1), and the
anged in such a manner as to have the

minimum secondafy impedance compatible with this method

of short-circuit.

Sec = Unn X 1]

2.1.11
power equal to 80

2.1.12 nominal
The maximum ele
kilovoltamperes, af
ceeding the specif
appropriate test m

maximurh welding power (symbol S,,): The

% of the maximum-short-circuit power.

power at 50, %' duty cycle (symbol S) :
trical input_(apparent power), expressed in
the nominal welding cycle time without ex-
ed temperature rise, when measured by the
thod (see clause 5).

2-:2—Geometrical-characteristics{see-figure 1)

2.2.1 throat gap of the machine (symhol-&) (see figure 1) :

a) for spot and seam welding(;machines : [the usable
distance between the arms or the external currgnt-carrying
parts of the secondary, when(the electrodes ard in contact.

NOTE — The space requirements of the electrode-hdlders are not
included for the purposes‘of this definition.

b) for projectionwelding machines : the usaple distance
between thelplatens.

c) forbutt welding machines : the free accessible distance
betweéen both pairs of clamping jaws.

2,22 throat depth (symbol /) (see figure 1) :

a) for spot, projection and seam welding maghines : the
usable distance between the axis of the eledtrodes, the
platens or the centre of the contact line of the|wheels and
the nearest element of the machine.

NOTE — This definition does not take into account [any offset of
the electrode tips.

b) for butt welding machines : the distance pgrpendicular
to the direction of the upsetting force between [the housing
wall of the machine and the part of the clamping area
located furthest from the machine.

2.2.3 stroke of the electrode (symbol c) :

2.1.13 permanent (continuous) power (symbol Sp) : The
power corresponding to a 100 % duty cycle, the relationship
with the nominal power at 50 % duty cycle being given by the

formula

S S
P2

2.1.14 nominal current at 50 % duty cycle (symbol /) :
The highest current that can be drawn from the transformer, on
all settings of the regulator, during actual or assumed operation
at the nominal welding cycle, without exceeding the specified
temperature rises (see clause 4).

a) where the electrode or the moving jaw is jattached to
the driving cylinder, the maximum stroke of thE electrode,
by—eenvention,—eq he driving
cylinder.

b) where the moving electrode is attached to a hinged
lever moved by a driving cylinder, the maximum stroke of
the electrode, by convention, equals the length of the chord
of the arc generated by a point on the axis of the moving
electrode for a full stroke of the cylinder. This point is at the
intersection of the axis of the moving electrode and the con-
tact face for the tip of this electrode, and the electrode is ar-
ranged to give the maximum stroke.

NOTE — On certain machines, the stroke of the electrode may be
composed of an "“approach” with wide amplitude and without any
contact, facilitating the introduction of the parts to be welded be-
tween the arms of the machine, and a ""working stroke”, in
general, with less amplitude.
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Figure 1 — Geometrical characteristics of resistance welding equipment
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2.3 Mechanical characteristics

2.3.1 maximum and minimum electrode force (symbol F,
for spot, projection and seam welding machines)

2.3.1.1 maximum electrode force (symbol F,): The
maximum force, applied to the parts to be assembled during
welding, which can be withstood by the welding equipment
without deleterious deformations of its mechanical parts.

Figure 2 illustrates the definition and corresponds either to two aspects
of the figure or to two successive loads as represented by the formulae

1) a

a —

2) g

b-a

2.3.1.2 minimum—electrode—foree—tsymbot—Fr———Fhe
minimum force which can be used for proper functioning of the

machine.

2.3.2 maximum and minimum upsetting and maximum
clamping force jof butt welding machines

2.3.2.1 maximym upsetting force (symbol F; .. ) : The
maximum compressive force, which can be used for proper
functioning of the machine, applied to the parts to be as-
sembled during |welding, which can be withstood by the
welding equipmgnt without deleterious deformations of its
mechanical parts

2.3.22 minimum upsetting force (symbol F; .i,): The
minimum force which can be used for proper functioning of the
machine.

2.3.2.3 maximym clamping force (symbol F; ) : The
maximum force, pcting through the jaws on each part to be
assembled, to prg¢vent any sliding and to maintain good elec-
trical contact with the electrodes when the maximum upsetting
force is applied.

2.3.3 supply plessure of the energizing medium (sym-
bol p,) : The required supply pressure ,of the energizing
medium taken at [the supply to the machine.

2.3.4 pressure ¢f the energizing médium (symbol p) : The
pressure of the medium in the driving cylinder or cylinders, at
established condifions, requiredto obtain the maximum forces.

2.3.5 required total rate of flow of cooling agent (sym-
bol Q) : The total [quantity of circulating cooling agent, in cubic

Figure 2 — Contact fault in spot or seam wglding as a
result of deformation of machine

b) for projection welding machines (see figurd 3) : for any
electrode force, the difference, A, between the clamping
plates obtained by application of the nominpl electrode
force in relation to the unloaded state, and the|eccentricity
g, h being given by the formula

h=b1—b2

decimetres (litres)Lper’minute which has to he present in the

cooling circuit in order to ensure that the permitted maximum
temperature rise (see clause 4) is not exceeded when the equip-
ment is operated at nominal power, S,,.

NOTE — The quantity of the cooling agent required for each circuit
may also be indicated on the equipment nameplate.

2.3.6 contact fault between the working electrodes
faces :

a) for spot and seam welding machines (see figure 2) : for
any load, the misalignment between the centres of the
working faces of the electrodes, expressed in millimetres.

NOTE — This definition may be expressed by indication of the angle o,
in radians.

) 2/

g

F—

Figure 3 — Contact fault in projection welding as a
result of deformation of machine
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c) for butt welding machines (see figure 4) : the displace-
ment, b, at a perpendicular to the upsetting direction, ex-
pressed in millimetres, or, alternatively, in milliradians.
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3.3 End of the test

The end of the test shall be the instant at which the last period
under load comes to an end. The measuring methods described
in 3.1 and 3.2 shall be applied as soon as possible after this
instant to ensure that the temperatures of the windings are
measured at their highest values.

4 Limits of temperature rise

Figure 4 —[ Contact fault in butt welding as a result of
deformation of machine

3 Conditions for temperature measurement

3.1 Air-cgoled transformers

The test shall be performed at an ambient temperature of at
least 10 °C. It is assumed that the rise in temperature is the
same for ambpient temperatures between 10 and 40 °C. The am-
bient tempergture shall be taken as the average recorded during
the last quarter of the test.

The rise in |temperature shall be measured by either the
resistance of thermocouple method in the case of primary.
windings, provided that, when using the thermocbuple
method, the|measurement is taken at the hottest actessible
point.

3.2 Watef-cooled transformers

In determinipg the temperature risethe actual water inlet
temperature gt the time of the test shall-be taken into account.

The water inlet temperature $hall’ be taken as the average
recorded dutling the last qdarter of the test. The maximum
water inlet tgmperature shall~not be higher than 30 °C.

The temperafure rise_shall be measured by either the resistance
or thermocoyple’‘method in the case of primary windings, and
by the thermgcetple method or by a probe thermometer in the

4.1 Transformer windings

The limits of temperature rise for-air-cooled jand water-cooled
transformers shall be in accor@ance with tabje 1.

Table 1 — Limits of temperature] rise!) 2)

s ot tomperature e °C
former Method of

cooling déetermination

medium A E B F H

Resistance 60 75 B5 105 | 130

Air Thermocouple 60 75 BS 110 { 135

Thermometer 55 70 BO 100 | 120

Resistance 70 85 D5 115 | 140

Water Thermocouple 70 85 PS 120 | 145

Thermometer 65 80 JBO 110 | 130

1) The values given in this table take into account JEC Publication 85*
(but are adjusted to suit resistance welding transfqrmers).

2) For the probe thermometer and thermocoyple methods, the
temperature shall be measured at the hottest point of the winding.

4.2 Temperature rise in core and other parts

The temperature rises shall not exceed the limits specified in
table 1in any of the components of the transformer, whether it
is air-cooled or water-cooled.

The temperature rises of the core, and other parts of the

case of secondary windings.

When using the resistance method, the temperature shall
be measured with the cooling water shut off and the load
removed. The readings shall be taken as soon as possible after
the measuring current has stabilized.

When using the thermocouple or thermometer method, the
temperature shall be measured with the cooling water flowing
and the load applied.

*

thermal stability in service.

transformer In contact with the windings, shall not exceed
those laid down for these windings when the tests are carried
out by means of a thermometer or detachable thermocouple
applied to the core.

4.3 Secondary circuit

For parts of the circuit outside the transformer, excluding the
electrodes, the temperature rise shall not be greater than 60 °C.

IEC Publication 85, Recommendations for the classification of materials for the insulation of electrical machinery and apparatus in relation to their
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5 Test methods and requirements

5.1 General

The machine shall be new.

In determining the maximum short-circuit power, the rated
primary voltage of the machine shall be used. The supply
voltage under load, measured at the terminals of the machine,

shall not differ by

more than + 5 % or — 10 % from the rated

supply voltage. Corrections may be made by taking the current

as being proporti

where

d is the diameter of the tip of the electrode, or the width of
the thread of the wheel, in millimetres;

F..x. is the maximum electrode force, in newtons,

developed by the machine.

The spot welding electrode tips shall be flat. The wheels of the
seam welding machine shall be rotating.

bnal to the voltage.

Where the maing conditions make such a measurement im-
possible, a reducgd primary voltage may be used.

If the measured
voltage Uj, the

short-circuit current I . is determined at a
rue value of I, valid for the rated supply

voltage Uj,,, is given by the formula

U1 n

Ui

Ie = I

If the equipment ip fitted with an ignitron contactor control, the

corresponding vo
U, and Uj as fo

U1n

Ui

I = I

5.2 Determin
currents

tage, u, shall be subtracted from the voltage
ows.

ption of short-circuit secondary

5.2.1 Conditions of short-circuit

5.2.1.1 Spot w

Iding and seam welding equipment

With the throat gap and the throat depth adjusted to obtain the
maximum and thg minimurmn.values of impedance successively,
the short-circuit shall beieffected by bringing together the elec-
trodes, having regard to ‘the conditions given in the formula

The cimmwuoy having a
conductivity of not less than 80 % of that of standard annealed

copper.1)

5.2.1.2 Projection welding machines

The short-circuit shall be effected)by inserting a bar of copper
between, and directly under;-the centre of the platens of the
machine, the cross-sectional area of the bar being sufficient to
prevent it overheating: The maximum electrode force shall be
applied to the machine.

The length /, innmillimetres, of the copper bar placed between
the platens shall be as given by the formula

| =222 Fry. X 10°5 + 75
in newtons,

where F... is the maximum electrode force,
developed by the machine.

If the minimum distance attainable between the platens is
greater than the calculated length, the length shall be equal to
the minimum distance + 5 mm.

A further test shall be made by inserting a bar of copper be-
tween the platens, the length of the bar being / + [e’, where e’
is the vertical distance between the lowest and highest position
of the lower platen.

5.2.1.3 Flash and resistance butt welding machines (see
figure 5)

The short-circuit shall be effected by inserting a bar of copper
between the jaws of the machine, the cross-sectional area of
the bar being sufficient to prevent it overheating pnd the con-
tact surfaces being as large as is practicable. The maximum

d= (0,5 + 0,05) 70,1 Foe > 25

clamping force shall be applied to the machine.

1) The following resistivity laid down in IEC Publication 28, /nternational Standard of resistance for copper, is taken as the normal value for standard

annealed copper :

At a temperature of 20 °C the volume resistivity of standard annealed copper is 1/568 = 0,017 242 Q.mm2.m-1 (ohm square millimetre per metre).


https://standardsiso.com/api/?name=51a646c2cdc3d66bffc7de2e190b0b39

The length of the copper bar shall be determined by the
distance L, in millimetres, (see figure 5) separating the op-
posed faces of the jaws, as given by the formula

F
=15—+2
L=1,

where

perpendicular to the direction of movement,
whether the jaws are mounted horizontally or vertically on
the mach|nes.

If the length I so determined is not adjustable, it shall equal the
minimum distance (throat gap e) + 5 mm.

For machinefp which operate with or without preheating the
lowest figure shall be the basic one.

5.3 Measurement of the maximum short-circuit
secondary|current

This current ghall be expressed as the root mean square value
of the current in amperes.

ISO 669-1981 (E)

5.3.1 Indirect measurement

A tolerance of —10 % is given for the maximum secondary
short-circuit current. The primary current shall be measured as
shown above.

NOTE — The product of turn ratio (the ratio of the number of primary
turns to the number of secondary turns) and primary current tends to
give too high a value for the maximum short-circuit secondary current,
if the maximum induction is close to the saturation point of the
magnetizing curve. In this case, any small increase of the voltage may
current.

5.3.2 Direct measurement

A tolerance of = 5 % is permitted for the|maximum short-
circuit current.

The current shall be medsured as described ih 5.2.1.

5.4 No-load measurement

Until the publication of an International Standard relating to
separately\'supplied transformers for use| with resistance
welding<machines, the following arrangeménts shall be ap-
plicable to transformers fitted to machines.

5.4.1 Definitions

5.4.1.1 no-load apparent power S; (in vgltamperes) : The
power absorbed when the rated voltage U, at the rated fre-
guency of the transformer is applied to the| terminals of the
primary winding corresponding to the highest secondary
voltage, the secondary winding(s) being opef-circuited.

Copper bar of
suitable section

Jaws

Front elevation

End elevation

Figure 5 — Short-circuiting bar for butt welding machines
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5.4.1.2 no-load current (/;g) : The current flowing through a
line terminal of the primary winding when the rated voltage U;t
is applied at the rated frequency, the secondary winding(s) be-
ing open-circuited.

So
Ut

Iy =

5.5 Nominal power at 50 % duty cycle S,

5.5.1 General test method

With the machine setting and the supply voltage set as de-
scribed in 5.1, measure the short-circuit power, S, as in-
dicated in 5.2 and calculate the corresponding duty factor from
the formula

]/X
Sn‘_'Scc _57

5.4.2 Specificallon

When tested by the method given in 5.4.3, the no-load power
shall not exceed [the values given in table 2, relative to the
nominal power at 50 % duty cycle. The no-load current relative
to the nominal pripnary voltage is given for information only in
table 2.

Table 2 — Minmum values for no-load power (Sp)
nd no-load current (I;;)

Nominal Iio
power of So A
transformer Nominal primary voltages

kVA VA 220 V| 380 V| 415 V| 500 V{550 V| 660 V

5 000} 4,5 2,6 2,4 2,0 1,8 1,5

10 800| 8,2 4,7 4,3 3,6 3,3 2,7

16 2600] 11,6 6,7 6,2 5,1 4,7 3,9

25 7501 17,0 9,9 9,0 7,5 6,8 5,7

40 600| 25,5 14,7 | 13,5 11,2 { 10,2 8,5

63 2001 37,2 21,6 | 19,7 | 16,4 | 14,9 | 12,4

80 $800] 40,0 232| 21,2 | 17,6 | 16,0 | 13,3
100 10000| 455| 26,3 | 24,1 | 20,0 | 182 |-15,2
125 11250) 51,1 296 27,1 | 22,6 |-20,5 | 17,0
160 12800] 58,2 | 33,7( 30,8 | 25,6-~23,3 | 19,4
200 14000]| 63,6 | 36,8| 33,7 | 28,0 25,5 | 21,2
250 1%000] 68,2 | 39,5 36,1-{.30,0 |- 27,3 | 22,7
315 197501716 | 41,4 380.4/31,5 | 28,6 | 23,9
400 2§ 000]190,9 | 52,6 |-.48,2 | 40,0 | 36,4 | 30,3
5.4.3 Tests

No-load power mdy bé measured with the transformer outside

mmmmmmmrlto 60 s, the
limits of temperature rise specified in clause 4-shall not be ex-

ceeded.

5.5.2 Alternative methods

If the available power is not sufficient for testing the machine
by the method described above, one of the following methods
may be used by agreemernit between the manufactlirer and the
user. Annex A gives some technical information which may be
useful for inclusiomjin this agreement.

5.5.2.1 Short-circuit the machine as described|in 5.2 with
minimum impedance. Measure with reduced primafy voltage at
a duty\cycle of 100 %.

The primary current shall be as given by the formfila
S
11 = -2
U,

5.5.2.2 Apply the rated supply voltage to the maghine which
shall be set to the highest secondary voltage setting, and adjust
the secondary current by means of an impedance if the secon-
dary circuit. Apply the load at some duty cycle. After having
determined the corresponding power S’, calculdte the duty
factor from the formula

I’ X’
S,=S5 |/ >

where X’ is the duty cycle used.

or inside the machine. In the latter case it is necessary to short-
circuit the ionic contactor which is in the primary circuit.

The no-load power and no-load current shall be measured by
the application, to the terminals of the primary winding, of a
voltage equal to the rated voltage of the transformer which ap-
pears on the nameplate of the transformer.

When measuring the no-load current, it should be noted that
the current is non-sinusoidal, therefore an ammeter should be
used which gives r.m.s. values.

For welding guns having in-built transformers which form an
integral part of the structure of the machine, the values given in
table 2 may be multiplied by the factor of 2,5. The values shall
be mandatory and restricted to nominal powers up to 160 kVA.

For this duty factor and a cycle of duration equal to 60 s, the
limits of temperature rise specified in clause 4 shall not be ex-
ceeded.

5.6 Measurement of temperature

5.6.1 Resistance method

In this method, the temperature rise of windings is determined
by the increase in resistance. For copper windings, the
temperature rise is calculated from the formula

6, + 235 Ry
6, + 235  Ri
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For practical purposes, the following alternative formula may
be found convenient.

Ry — Ry
2L (35 + 6,) + (6, —6,)

02_ a = R-I

where

8, is the temperature, in degrees Celsius, of the windings

ISO 669-1981 (E)

5.7.1 General conditions of test

5.7.1.1 Adjustment of the machine
The tests are carried out on a machine adjusted in such a way

that maximum stroke of the electrode (2.2.3), maximum throat
depth (2.2.2) and maximum throat gap (2.2.1) are obtained.

5.7.1.2 Forces

at the enfl of the test;

6, is theg temperature, in degrees Celsius, of the windings
when cold or at the moment of initial resistance measure-
ment;

6, is th¢ temperature, in degrees Celsius, of the ambient
air or of the cooling medium during the last quarter of the
test;

Rq s the initial resistance of the windings (cold);

R, is the resistance of the windings at the end of the test.
5.6.2 Ambjent temperature

5.6.2.1 Air{cooled equipment

Thermometers shall be placed around the equipment at (@
distance of about 1 m, and at a height of about a half of that of
the equipmept. They shall be protected from all heat.radiation
and draught$; the bulbs may be placed in small cups jof oil to
even out temiperature variations.

5.6.2.2 Water-cooled equipment

The thermoneters shall be placed in“the-water supply at the in-

5.6.3 Duration of heating tests

The tests sh3ll proceed\until the rate of increase of temperature
does not exdeed 2°C/h.

5.7 Mea

The tests are carried out with :

a) 10 % of the maximum electrode fdrces (2.3.1.1) or
upsetting forces (2.3.2);

b) 50 % of the maxiaum electrode fojces or upsetting
forces;

c) 100 % of the-maximum electrode fofces or upsetting
forces.

5.7.1:3, Expression of results

The results obtained are expressed in millimgetres, radians, or
per cent, as specified for each particular casp. They are given
for each value of the force. If it appears that tie direction of the
deflection is reversed when the force is increpsed, this change
of direction shall be indicated with plus or njinus signs as ap-
propriate. If not, the result shall be given as gn absolute value.

5.7.2 Spot and projection welding machines

5.7.2.1 Measuring accessories

Two plugs, together with a disc (see figures § and 7) are placed
on the machine in place of the welding elgctrodes or at the
centre of the platens in such a way that the ppposite faces are
parallel and the eccentricity does not exceed §,05 mm. The disc
of the plug is machined with a tolerance h6.

A ball is placed between the surfaces of the discs and centred

with-an app;opna;te flexible-device.

The following test methods are recommended, but are not
mandatory. If the methods described are not applicable to
some types of machines, other suitable methods may be used
as agreed between the manufacturer and the customer.

The diameter of the ball, and the material used for the disc of
the plug, are chosen so that no impression appears on the con-
tact faces at maximum force. The contact faces, in particular,
should be of hardened steel.
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Dimensions in millimetres

¢ 100 h6é
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! Face A
. Force F ;
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Figure 6 — .Spot welding machine
Dimensions in millimetres
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Figure 7 — Projection welding machine
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5.7.2.2 Measurements (see figure 8)

The eccentricity is directly obtained by measurement of the ec-
centricity g with a gauge calibrated to 0,01 mm.

In order to establish the angle ¢ or the parallel error, the
distance b between the platens is measured with thickness
gauges and the maximum and minimum values b; and b, are
noted.

100

ISO 669-1981 (E)

b) two opposite forces F and F3 equal to 10 % of the appropriate
electrode upsetting force, in a plane parallel to the faces C and D
and in whichever direction is the less favourable for the machine
(figures 6 and 7).

The eccentricity g¢ is then measured directly, in millimetres.

Similar measurements are made after the reversal of F] and F5.

5.7.3 Seam welding machines

Figure 8 — Measurement of eccentricity

5.7.2.3 Expfession of results
Eccentricity g is expressed in millimetres.
Calculate thelangle a from the formula

b1 T b2

a=—"

(0]
and express its value in radians;

The paralle] error \Sis) expressed by indicating the
difference b{|— b,, inmillimetres, or the angle, ¢, in radians.

NOTES

5.7.3.1 Measuring accessories

The machine is fitted with wheels which’are npormally delivered
with it. Tooling consists of a holder-with two Knife edges which
are applied to the lower wheels (see’figure 9)

F\\\\\\\\\\\T N\\N\ f A\

Figure 9 — Measuring arrangement wiith no load

AR
h

1 For rocker arm machines, the electrodes should be parallel at the
beginning of the test.

2 The methods of fixing shown in figures 6 and 7 are for information
only. Plugs may be fitted with adaptors to suit the machine.

3 [fitis not possible to use plugs with a diameter dqequal to 100 mm
because of the dimensions of the machine, a smaller diameter d;, may
be used, by agreement with the user. In this case, the angle a is given
by the formula

by - by
d

a =

4 In order to estimate the behaviour of the machine when using offset
electrodes, the plugs may be subjected to the simultaneous application
of :

a) the maximum electrode force;

oy _by73;

Figure 10 — Measuring arrangement with load

1
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5.7.3.2 Measurements (see figure 10)

Using a gauge calibrated to 0,01 mm, the dimensions a;, with
no load, and a,, with load, corresponding to the lower edge of
the upper wheels, are measured.

In order to obtain the angle a, the dimension b, corresponding
to the upper edge of the wheels is also measured, with load,
using a gauge calibrated to 0,01 mm. The distance between
these two measurements is A.

5.7.4.3 Expression of results
The displacement, &, in millimetres, is given by the formula
k = bz - b1

The value of k corresponds to the angle between the axis of the
bars, in milliradians.

It is possible to measure b, and b, at a distance /4 other than
1 000 mm.

5.7.3.3 Expressipn of results

The eccentricity g, in millimetres, is given by the formula
g =a — ap

The angle ¢, in rgdians, is calculated from the formula

a=a - o
5.7.4 Flash and|resistance butt welding machines

5.7.4.1 Measurir|lg accessories (see figure 11)

Two bars of steel, having a sectional area equal to the max-
imum area which dan be welded with the machine, and each fit-
ted with a gradugted scale approximately 1 m in length, are
fixed in the jaws gnd placed in contact in such a way that the
distance between the jaws is as given in 5.2.1.3. These bars are
kept in position by| application of a force equal to the maximum
clamping force (23.2.3). The contact face of one of the bars
should be domed [see figure 11).

5.7.4.2 Measurefnents (see figure 11)

Using a gauge caljbrated to 0,01 mm, the dimensions b, with
no load, and b, With load, are measured.1 000 mm from the
plane of the contdct.

In such cases, the displacement, k, is given by

by, — b
h

6 Insulation test

Under study.

7 Nameplates

7.1 _General

Each weiding machine or equipment shall bear a nameplate.

7.2 Information to be given on namepITes
Il

The plate shall be fixed on the equipment and shall contain the
information indicated in 7.3 and 7.4. In order [to facilitate
reading, it is advisable to subdivide the plate intd| four parts,
separated by three heavy lines.

The upper part shall contain the name of the manufacturer and
information permitting identification of the machine.

—m

Graduated straight edge

A =1000mm

Clamps

Figure 11 — Flash and butt welding machine
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The second part shall indicate the supply characteristics and
electrical energy requirements of the machine.

The third part shall indicate all electrical information concerning
the characteristics of the welding circuit and the performance
of the machine.

Finally the fourth part shall contain details of the mechanical
characteristics of the equipment.

Annexes B and C give examples of such nameplates.

ISO 669-1981 (E)

14) the secondary open-circuit voltage, symbol Uy, (see
2.1.8).

This may have several different values and the lowest and
highest values shall be indicated;

15) the number of values of open-circuit voltage including
the lowest and the highest;

16) the maximum short-circuit secondary current, in
kiloamperes, symbol I,.. (see 2.1.9). Each plate shall give
tvo-vatde: i as to make it ob-

7.3 Plate |for spot, projection and seam welding
machine ahd complete portable equipment

The plates sHall bear the following information :

1)

1) the ngme of the manufacturer;

2) the type of apparatus or model as given in the list of the
manufactiirer;

3) the trpde mark, if any;
4) the nyimber of this International Standard;

5) the sdrial number of the machine. This number shall not
be changgd or removed when the machine is repaired;

6) the nyimber of phases of the rated supply voltage, for
example 1| for single phase machines;

7) the frequency of the rated supply voltage, in herfz;

8) the rgted supply voltage, symbol U, i.e. the mains
voltage tol which the equipment should be.connected;

Examplé :
maching.

1 ~ 80 Hz U;, 220 V for a single-phase

9) the number of phases of the ancillary voltage;

10) the ffequency of the{mains voltage for supplying an-
cillary and| control circuits, in hertz;

11) the ancillary voltage, symbol U,, i.e. the mains voltage
for supply|ng-ancillary and control circuits;

CC
vious that the smaller of the two values corfesponds to max-
imum impedance of the secondary circuit} and the greater
one to the minimum impedance (/"and e minimum);

17) the throat gap, in millimétres, symbd|l e (see 2.2.1). If
the throat gap is adjustable, the two extreme values shall be
given;

18) the throat depth, in millimetres, symblol / (see 2.2.2). If
the throat depth is adjustable, the two extteme values shall
be given;

19) themaximum and minimum electrpde force, sym-
bols Fay. and Fii, . in newtons (see 2.3.1{1 and 2.3.1.2). If
thétthroat depth / is adjustable, the values|of F,,, , for the
minimum and maximum throat depths shgll be given;

20) the primary supply pressure, symbol p,, in bars? (see
2.3.3);

21) the required rate of flow of cooling gigent, symbol Q
(see 2.3.5);

22) any supplementary information fof seam welding
machines.

The minimum and maximum linear speed, in metres per
minute (m/min), or the frequency of rotaftion, per minute
(min-1), of the electrode wheels shall al§o be indicated,
either on the nameplate or on a special plgte.

7.4 Plates for butt welding machines

Plates for butt welding machines shall bear all the information
given in 7.3, 1) to 18) and 21), together with [the following :

Example : 3 ~ 50 Hz U, 380 V for a three phase ancillary
voltage.

12) the nominal power, in kilovoltamperes, at 50 % duty
cycle, symbol S, (see 2.1.12);

13)  the maximum welding power, in kilovoltamperes, sym-
bol Sjax., according to the minimum impedance (see
2.1.11);

1 bar = 105 Pa.

1) the maximum and minimum upsetting force, in
newtons, symbol Fy ., and Fj ., (see 2.3.2.1 and
2.3.2.2);

2) the maximum clamping force, in newtons, sym-
bol F5 may. (see 2.3.2.3);

3) the supply pressures, in bars, symbol p,, for the upset-
ting force, and symbol p,,, for the clamping force.

13
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Annex A

Notes on thermal time constants

A.1 General

A.1.1 During a cycle at periodic current, a transformer
operating at permanent power S has the same temperature
rise as if it were operating v d y-€y v

A.1.2 Generally,

energy losses are removed by water cool-

ing. Hence, the temperature rise of the windings is proportional
to the energy logs and the admissible final temperature rise

depends upon the

The amount of
greater since the

type of insulation.

eat removed during a cycle is, therefore,
aximum heating occurs for the total cycle

time, as in the ¢ase of a transformer on permanent duty.
Similarly this will apply to a transformer on periodic duty if the

thermal inertia is

A.13
during each cycl
than those consi
longer applies and

igh.

If the thgrmal inertia is low, the temperature will vary
. The energy losses removed are then less

ered in A.1.2 and the general formula.no
must be substituted by

X X

KS=S

where K'is a funct
factor X.

subtangent of the

——, or K.
P 1do $n

100

=S

on of the thermal time constant and the duty

ooling curve, ‘It may be measured as such or

A.1.4 The ther}wal time constant may be expressed as the

by other methodsd.

related to the dut

Coefficient K is obtained from figure 12,
factor’X and the ratio :

From the curves, K = 90 %.

A.2.1.2 If the general test is unsuitable and the test method
descnbed in 5.5.2.1 is used, wrth X = 100 % and K = 1, the
er than that

obtained wrth the general test.

To correct this, it is necessary to multiply the megasured value
by 0,9.

A.2.2 Seam welding machines

A.2.2.1 In the general test, with a cycle of 60 s and maxierm
short-circuit power S, the duty cycle X may |be approxi-
mately 40 % and X<’ 1/2.

From the curves, K = 94 %.

A.2.2.2:If the general test is unsuitable and the ftest method
described in 5.5.2.2 is used, to supply the machine at rated
voltage so as not to reduce the losses in the maghetic circuit,
the duration of cycle is 60 sand X = 50 %. X is then between
96 % and 100 %.

Any correction needed is practically negligible.

A.3 Other uses for the curves

The curves may be used to choose a transformer,|if the dura-
tion of the work cycle is greater than the conventional 60 s.

Example : A spot welding machine supplies 15 plises during
1 min and has a rest time of 2 min.

Welding power = 200 kVA

Welding time = 1,2's

duration

of the cycle

Y =

time constant

Recent experiments have shown the time constant to be ap-

proximately 2 min.

A.2 Application for heating tests

A.2.1 Spot welding machines

A.2.1.1 In the general test (5.5.1), with a cycle of 60 s and
maximum short-circuit power S, the duty cycle X may be ap-
proximately 10 % and Y = 1/2.

14

1
For each pulse, X = i;(# = 0,3

During this time, K = 1and S, = 200 4/ 0,3 = 110 kVA.

Over a period of 3 min, the machine is effectively working for
1 min and resting for 2 min.

X:

h<
I
N|w

x 15 and K = 81 %

s’ —Ll/l—78kVA
P 0,81 3

S, = 782 = 111 kVA.

wl|=

o
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Figure 12 — Characteristics of a transformer at periodic duty cycle
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