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INTERNATIONAL STANDARD

ISO

5826-1983 (E)

Transformers for resistance welding machines — General

speci

fications applicable to all transformers

1 Scopg and field of application

This
transforme
resistance

transforme

Interpational

Standard lays down specifications for
s supplied with single phase current and used in
velding installations. It also specifies the tests these
s shall undergo when they are not an integral part

of a machinpe.

This
transforme
from the n
by water ci
magnetic ¢

2 Refe

Intefnational

Standard applies to single phase
s used in resistance welding and sold separately
achine. ! These transformers may be cooled either
Fculation in the secondary winding and possibly the
pre, or by air.

ences

ISO 669, Rhting of resistance welding~equipment.

IEC Publica

3 Oper

Unless oth
operating

tion 417, Graphical Ssymbols for use on equipment.

ating conditions

erwise\/Stated, the transformer is assumed to be
nder the following conditions2 :

b) temperature_of the cooling medium:

It is assumed that the maximum temperat
waterdoes not exceed 30 °C at the transf
and.that, in the case of air cooled transfor
fellowing maximum temperatures are exc

— maximum ambient temperature :
— average daily temperature :
— average annual air temperature :

4 Definitions

Annex A gives further information to assist g
some of these definitions.

See also the definitions given in ISO 6693,

4.1 continuous duty : Periodic service wh
is 100 %.

4.2 no-load secondary voltage : Volta
secondary terminals when the welding circui

ire of the cooling
brmer entry point
ners, none of the
peded :

40 °C
30 °C
20 °C

omprehension of

en the duty factor

ge between the
is open.

A): The highest

4.3 continuous output (S,) (see annex

a) altitude :

It is assumed to be not more than 1 000 m above sea-level;

1 P 1
etectricatoutput,—expressed—m—kitovottarmpet

duty factor, without exceeding the specified

Sp = Uzo X Izp

tes, for a 100 %
heat rise limits:

1) When the transformer is supplied with a machine of which it forms an integral part, ISO 669 applies to the whole assembly. The parties may agree
that the transformer fitted in a machine can be of a type that has undergone the type tests in accordance with this International Standard.

2) For transformers designed to operate in different service conditions the correction tables in annex B are to be used.

3) Inaccordance with a recent agreement, the determining values for classification of transformers have been adopted for the continuous secondary
current (I,) and secondary no-load voltage (Upp).

In ISO 669 the rated values still relate to 50 % duty factor.

In this International Standard, contrary to ISO 669, terms relating to 50 % duty factor are not taken as nominal (rated) values.
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4.4 output at a given duty factor (Sy) (see annex A) : The
output at a duty factor X, without exceeding the specified heat
rise limits. This output is related to the continuous output (S,)

N os | ISR P

and the output at the duty factor 50 % (Ssg) by the formulae :

/1 — ¢ - T/t

SX = Sp and,
- XT
1 —e¢ 1007

This current is related to the continuous secondary current and
the secondary current at the duty factor 50 % by the formulae :

1 - - T/2t
S5 = S /——7

V1l-e 100
where
T is the duration of the cycle;
X is the duty factor;
7 is the thermhal time constant of the primary winding.

In practice, wherg the ratio T is higher than five, it is possible

to use the simplifjed formulae :

Sx=3Sp l/E)(—O— and,

1o
S %0 | ol

A

4.5 output at the duty factor 50 % (Sgy) : Theroutput at
the duty factor X = 50 % without exceeding,the specified
heat rise limit, with a cycle time duration conventionally taken
equal to 1 min. This output is related to the-continuous output
(Sp) by the formufa :

S50=Sp\/T+€‘30/T

where 7 is the thdrmal timé constant of the secondary winding
in seconds.

In practice, wherg the ratio — is higher than five, it is possible
I

where
T is the duration of the cycle;
X is the duty factor;
T is the thermal time gonstant of the primary winding.

In practice, where the fatio T is higher than five, it|is possible

to use the simplified formulae :

V 1
IZXZIZ[) —%and,

100

12X=150 2X

4.8 secondary current at the duty factor 50 %] (/5y) : The

highest current that can be passed by the transfofmer, for a
duty factor 50 % and a cycle time duration of 1 min without
exceeding the specified maximum heat rises. Thig current is
related to the continuous current by the formula :

150=12p\/1+e‘§ﬁf

Formula in which 7 is the thermal time constant of the primary
winding in seconds.

In practice, where the ratio T is higher than five, it is possible

to use the simplified formula :

150 = Izpﬂ

to use the simplified formula :

Ss():Spﬁ

4.6 continuous secondary current (I;,) (see annex A) :
The highest current that can be passed by the transformer at a
100 % duty factor without exceeding the specified maximum
heat rises.

4.7 secondary current at a given duty factor (I,,) (see
annex A) : The highest current that can be passed by the
transformer for a given duty factor X without exceeding the
specified maximum heat rises.

4.9 magnetic circuit — maximum duty factor (X)) (see
annex A) : The maximum admissible duty factor that ensures
that the heat rise in the magnetic circuit of the transformer does
not exceed the values laid down.

4.10 short circuit voltage (U,) : The voltage at the rated
frequency that has to be applied to the primary winding to
cause the continuous current to flow therein when the ter-
minals of the secondary winding(s) are short circuited.

4.11 no-load losses (P,) : Active input power taken when
the rated voltage at the rated frequency is applied to the ter-
minals of the primary winding(s), with the secondary
winding(s) on open circuit.
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4.12 no-ioad current (Iy) : The current circulating in the
primary winding when the rated voltage at rated frequency is
applied to the winding, with the secondary winding(s) on open
circuit.

The no-load current is expressed in amperes.

4.13 cooling liquid flow : The minimum flow in litres per
minute necessary to cool the transformer at continuous output.

ISO

6.3

5826-1983 (E)

Heat rise and temperature iimits

The heat rise of secondary windings and, if it is not accessible,
] h

i i it chall nat a
the magnetic circuit, shall not e

shown in table 1.

+ rico
L 1IoC

The temperature of the accessible parts of the switch and the

external frame work shall not exceed 65 °C.

If the magnetic circuit and the secondary winding(s) are access-
ible, their temperatures shall not exceed that admissible for the

5 Construction

5.1 Earthing

For the conditions of earthing of the transformers, an Interna-
tional Standard is in preparation.

5.2 Cooljng water circuit

The cooling water circuit shall ensure effective cooling of the
transformer| for a rated flow not more than 4I|/min for
transformerp of output at the duty factor 50 % Sgg < 150 kVA
and not moye than 8 I/min, for transformers having an output
at the duty [factor 50 % between 150 and 500 kVA. It shall be
leak-tight a{ a pressure of 10 bar1).

For the ratgd water flow the pressure drop of the water shall
not be mor¢ than the indicated value. It is recommended that
this value shall not exceed 0,6 bar.

6 Specifications

6.1 Secdndary voltages

Secondary Eo-load voltages shall be indicated by the manufac-
turer to an pccuracy of * 2 % for all settings.

6.2 Secdndary current at the)duty factor 50 %

current at the duty factor 50/% without exceeding the specified

For all sett:E[gs, the transformershall pass the same secondary
heat rise linjit.

Table 1 — Heat rise and temperature limits

external frame work.

6.4 Dynamic behaviour

The transformer shall be able to withstand wj
curing the dynamic stress eaused by the repeaf
a current as high as possible’up to a maximum
continuous secondary\ current (12,,) under

specified in 7.6.

6.5 Short circuit voltage

In the case of transformers having two indepe

thout failure oc-

tad annlication of
eq appication o1

of nine times the
the conditions

ndent secondary

windings, the values measured for each winj:ng, as indicated

in+7.3., may not differ from one another by
the highest value.

6.6 No-load losses — No-load curre
output

The values measured during routine tests on a
remain close to the values obtained during the
out on the prototype of the same model. This
plies to the highest setting of no-load second

6.7 Insulation resistance

ore than 5 % of

ht (r.m.s.)

transformer shall
type test carried
specification ap-
ary voltage.

The insulation resistance measured as indicatdd in 7.7 shall not

be less than 50 MQ.

. Limits of tenperature rise,
Type-of-cooling Peart Method-of-determimationr— of insulation
A E B F H
Resistance 60 75 85 105 130
Windings Internal indicators 60 75 85 110 135
Air Probe 55 70 80 100 120
L Thermometer 50 65 75 95 120
M t
agnetic cireul Internal indicators 60 75 8 110 135
Resistance 70 85 95 115 140
Windings Internal indicators 70 85 95 120 145
Water Probe 65 80 90 110 130
Magnetic circuit Thermometer 60 75 85 105 130
9 Internal indicators 70 86 95 120 145

1) 1bar = 100 kPa, 1 Pa = 1 N/m2.
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6.8 Dielectrical resistance!

During the dielectric test indicated in 7.8 no deterioration of the
insulation shall occur.

7 Tests

7.1 Checking of the no-load voltages
(routine test)

7.2.4 End of the test

The end of the test is the moment when the current is switched
off. The purpose of the requirements of 7.2.5.2 is to determine,
taking into account the essential requirements of the measuring
method adopted, temperatures as close as possible to those
reached by the parts at the time of measurement.

7.2.5 Conditions under which temperature
measurements are taken

This test shall be
under considerati
plying a voltage
U,, to the prima
shall be :

- g
, the no-load voltage shall be verified by ap-
", as close as possible to the rated voltage
terminal. The secondary no-load voltage

Uyp = Uy x
U’ 5 being the Joltage measured at the secondary terminals
for the primary voltage U’ ;.
7.2 Measurement of the heat rise in the windings
(type test)

This test shall be farried out on all tappings.

The heat rise tedt shall be carried out at low voltage, the
transformer being| short-circuited as indicated in 7.3.

7.2.1 Condition of the transformer

The heat rise testd are for new and dry transformers. For water
cooled transformers the cooling circuit shall have the water
flow indicated.

7.2.2 Start of the test

Unless the tempetature of the part is deterpnined by resistance
variation, the te§t may be started without’ waiting for the
temperature of th¢ transformer to be in-balance with that of the
cooling liquid.

If the temperature of the winding:is determined by resistance
variation :

a) when the [transformer is water cooled, the liquid is cir-
culated;

7.2.5.1 Determination of the cooling medium témperature

7.25.1.1 Thermometer placing
a) air-cooled transformer :
The thermometers shall be_placed around the tragnsformer,
at a distance of approximately 1 m from it and 3t a height
approximately half that’ef the transformer.
They shall be shielded from heat and draughts| the ther-
mometer bulbs may be placed in small holders filled with oil
with a viewsto equalizing the temperature variatipns;

b) water-cooled transformer :

The thermometers shall be placed in the cooling water
where this enters the transformer.

7.2.5.1.2 Evaluation of the cooling liquid temperatures

To calculate the heat rises, the average of the tempefatures ob-
tained during the last quarter of the tests shall be taken for the
cooling liquid temperatures.

7.25.2 Determination of the primary and secondafy winding
temperatures

7.25.2.1 Methods and measuring equipment used
a) measurement by resistance variation;

This method may only be used for the primary| windings,
whether the transformers are air- or water-cooled. In this
method, the temperature of the windings is determined by
increasing the resistance. For copper windingg, the final

b) the test shall not be started until the temperature of the
winding is within £ 1 °C of that of the cooling liquid;

c) the temperature ¢, of the cooling liquid shall be taken as
the initial temperature of the winding the initial resistance
R, of which has been measured.

7.2.3 Duration of the heat rise tests

The tests shall be carried out until the rate of temperature rise in
the primary and secondary windings does not exceed 2 °C/h.

temperature is obtained by the formula :

t+235 R
nh+235 R

In practice, it is convenient to calculate the heat rise directly
t; — t, by the following equivalent formula :

R, - R
ty — t, = ié——‘(235+z1)+(z1-za)

1) Until the publication of an IEC document currently in preparation, indications are given in HD 389, Safety rules concerning the electric equipment
of machines for resistance welding and allied processes published by CENELEC. :
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where

t, is the temperature of the winding at the end of the
test, in degrees Celsius;

t; is the temperature of the winding when the initial
resistance is measured, in degrees Celsius;

t, is the temperature of the cooling liquid at the end of

the test, in degrees Celsius;
R, s the initial resistance of the winding;

R, is the resistance of the winding at the end of the

ISO 5826-1983 (E)

7.3 Measurement of the short-circuit voltage
(type test)

This measurement shall be carried out when the transformer
has reached its operating temperature on the tappings giving
the highest secondary no-load voltage.

After the secondary winding(s) has (have) been short-circuited
under the conditions indicated below, the primary voltage shall
be adjusted to the value Uy until the exact admissible con-
tinuous current circulates in the primary circuit :

test.
b) intefnal temperature indicator :

This is d thermocouple incorporated in the winding during
manufadture. It can be used for measuring the temperature
of the [secondary winding(s) of air- and water-cooled
transforfers and also the primary windings of water-cooled
transformers.

c) bull thermometers and detachable thermocouples :

These afe used in the cases referred to in 7.2.5.2.2. They
shal be ifh the closest possible contact with the windings and
be placed at the hottest accessible point.

7.25.2.2 |Ipstructions regarding determinations
a) air-cpoled transformers :

The temperatures shall be determined in the case of primary
windingsr either by resistance variation, thermometers\or
detachalyle thermocouples or, in the case of secondary:win-
dings, by thermometers (or detachable thermoeouples) or
internal {emperature indicators.

Measurements shall be taken immediately after the current
is switched off; the highest temperatures taken shall be
recorded.

b) watér-cooled transformers.;

The temperatures shall be\determined by resistance varia-
tion either with internal temperature indicators or
detachablle thermocouples in the case of primary windings,
or, in th¢ case of-secondary windings, with thermometers
(or detaghable \thermocouples) or internal temperature in-
dicators.

Short-circuit voltage is given as @] percentage| by the formula :

— U1cc
U,

U

cc

x 100

Where the trapsformer has two secondafy windings the
measurement.is fnade under the following conditions :

— with“the two secondary windings ghort-circuited in
parallel;

~ with the two secondary windings ghort-circuited in
series;

— with one of the secondary windings short-circuited, the
second open.

7.4 Measurement of the heat rise in|the magnetic
circuit (type test)

7.4.1 Condition of the transformer

The heat rise test of the magnetic circuit is fgr a new and dry
transformer. The water flow in the water-copled transformer
shall be cut off, except if the magnetic circuit is itself cooled by
water.

7.4.2 Input of the transformer

The transformer shall be supplied at rated vditage and at the
maximum admissible duty factor X, by the |magnetic circuit

If internal temperature indicators are used both for measur-
ing the temperatures of the primary windings and for those
of the secondary windings or even when thermometers (or
detachable thermocouples) are used to measure the
temperature of the secondary windings, the measurements
shall be taken on load, i.e. immediately before switching off
the current, while the cooling water circulates.

If the resistance variation method is used, the water circula-
tion shall be stopped immediately before switching off the
current. The resistance R, shall be measured as soon as
possible after the flow has been stopped.

In all cases, the highest temperatures taken shall be re-
corded.

(see 4.9). If a number of values for X, are indicated in relation
to the transformer installation conditions, the test shall be car-
ried out for each of these values, taking a conventional one
minute cycle. The highest setting shall be used.

7.4.3 Start of the test

The test may be started without waiting for the transformer to
reach ambient air temperature.

7.4.4 Duration of the test

The test shall be continued until the rate of temperature rise of
the magnetic circuit reaches 0,5 °C/h.
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7.45 End of test

The test shall end when the last loading is completed.

7.4.6 Temperature determination

The ambient temperature shall be ascertained as indicated in
7.2.5.1.

The temperature of the magnetic circuit shall be determined by

In both cases, the test voltage shall be kept at the specified
value continuously for 60 s and then removed as quickly as the
installation allows, without however causing any over-voltage.

NOTE — Dielectric tests should not normally be repeated on the same
transformer. If for any reason they have to be, they should be carried
out at voltages equal to 75 % of the above mentioned voltages.

7.9 Polarity of windings (routine tests)

thermometer (or ~detachable fhnrmnnnupln\ or internal in-
dicator, in accordpnce with 7.2.5.2.

7.5 Measurement of the no-load losses, P,,
and the no-load current, I, (routine test)

Either during th
transformer supp
circuits open, the
the no-load appar
be measured.

7.6 Verificati
(type test)

b above test or a special test, with the
jed at rated voltage and with the secondary
no-load losses P,, the no load current I, and
bnt power S, = Uj I, of the transformer shall

bn of the dynamic behaviour

The transformer ghall be supplied at rated voltage. The current

to test the dynam
a maximum of nin

The transformer §
1,23 % duty fact

The connexion of|
simulate actual pr
possible.

¢ behaviour shall be as high as possible up to
e times the continuous secondary current I,,.

hall be tested with this load for four hours at a
br and a 30 s cycle time.

the load shall be made with flexible cables to
actice on the secondary terminals.as'nearly as

7.7 Insulation resistance (type test)

This test shall be

arried out immediately after the heat rise test.

The insulation re:
windings and be|
measured at a ¢

7.8 Dielectri

istance betweén-the primary and secondary
een the windings and the frame shall be
tinuous weltage of 500 V.

tests (type and routine tests)

The polarity of the secondary voltages, one in reIJtion to the
other, and in relation to the primary windind,shall|be verified
on all the transformers.

7.10 Water flow in and leak-tightness of the water
circuit (routine test)

The water-tightness of the’cooling circuit shall be \erified at a
pressure of 10 bar for10 min.

It shall also bechecked whether the load loss for the indicated
flow is equakto or less than the stated value.

8¢,Marking

8.1 Rating plate

Each transformer shall have a rating plate on which [the follow-
ing details shall appear. In the case of transformers designed
for several rated input voltages, the characteristi¢s shall be
given for each input voltage, either by means of several plates,
or by an appropriate table.

1 Manufacturer’s name.
2 Indication of the transformer type or design.|

3 Reference to this International Standard.

4 Manufacturer's number  This number shall never be

These tests are ¢
transformer.

arried out on a fully equipped, new and dry

An a.c. voltage with rated mains frequency + 10 % practically
sinusoidal of 2 500 V rms shall be applied between a terminal of
the primary winding and the frame and then between one ter-
minal of the primary and one of the secondary circuit.

The test voltage of 2 500 V shall be applied gradually in order
that the specified value is reached in approximately 20 s.

A similar a.c. voltage of 1 000 V rms shall be applied between
one terminal of the secondary winding and the frame.

The test voltage of 1 000 V shall be applied instantaneously.

obliterated.

5 U, symbol : rated input voltages foliowed by the fre-
quency of the input current in hertz.

6 Symbol Uy, : in the form of a table, secondary no-load
voltages on the various transformer taps. In case of diffi-
culty, the maximum and minimum values of voltages,
together with an indication of the number of steps shall be
shown.

7 Symbol Izp : continuous secondary current (see 4.6).
The secondary current at the duty factor 50 % I, (see 4.8)
shall also be indicated when taking precautions to avoid
mistakes with the continuous current.
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8 Symbol Sg, : output at the duty factor 50 % (see 4.5).
It shall be also indicated the continuous output S, (see 4.3)
in taking precautions for avoiding mistakes with the output
at the duty factor 50 %.

9 Symbol X, : maximum admissible duty factor in per-
cent and given at maximum no-load voltage (see 4.9). This
indication shall be given if the duty factor is lower than
100 %.

Symbol 7 : thermal time constant of the primary winding in

1ISO

8.2 Earth terminal

5826-1983 (E)

The earth terminal for connecting the protective conductor (see
5.1) shall be marked with the symbol  (see IEC 417).

8.3 Polarity of the windings

The polarity of the terminals of the different
dings shall be suitably indicated.

transformer win-

second1 (given optionally).
10 Indjcation of insulation class.
11 Indjcation of the weight of the transformer.

12 Codling liquid flow and pressure drop.

13 Indjcation of the conventional designation of the
magnetic sheets according to Euronorm 106 and 107."

Annex C shows specimen rating plates.

1
107.

9 Technical notice

In addition to the data specified in. 8.1, the manufacturer may

provide the following into the technical noti
transformer :

no-load losses P, (see-4.11);
no-load currentZ.(see 4.12);

short-circGit)voltage U, (see 4.10).

ce relating to the

Until the publication of an IEC document currently in preparation, this indication is given according to the national standards or Euronorm 106 and
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Annex A

Notes on some physical concepts and comments
on the definitions

A.1 Heat rise and cooling of a transformer The inverse of the coefficient, 7, is called the thermal time cons-

tant of the transformer (see 4.4).
When a transformer is in operation it heats up and the

temperature of itj various parts tends to rise towards a maxi-

mum balancing
tween :

a) the heat
temperature is
through the w

b) the magn
varies with th

alue 6,,. Distinction has to be drawn be-

rise in the windings : the final balancing
a quadratic function of the current flowing
ndings;

btic circuit heat rise : the final temperature
e inductive effect and therefore with the

voltage applied to the terminals of the primary windings.

These maximum
manufacture and
heat exchange co

When the transf
temperature of i
temperature of

therefore to be c(

a) the transf
removed. Onl
cuit continues
temperature 0|

b) the transf
magnetic circy

The temperature
follows an expon
with the expressi

mperatures vary also with the conditions of
nstallation of the transformer, including the
nditions with the cooling liquid.

rmer no longer operates, it cools and the
s various parts tends to fall towards the
he cooling liquid. Two alternatives have
nsidered :

brmer remains under voltage but the lgad\is
the windings cool down, the magnetic”cir-

to heat up if it has not reached the balancing
stays at the said temperaturef

brmer is switched off. THe windings and the
its will then cool down«

variation of the“transformer (see figure 1)
bntial law related to time, i.e. in accordance
bNS :

— 0,)e= 1/t for heat rise;

0, is the final balancing temperature;

6

o

0, isthe tem

is the temperature of the cooling liquid;

perature when the transformer starts to cool.

- 1 . . .
The coefficient — appearing as an exponent is a physical quan-
T

tity depending on the design of the transformer and its installa-
tion and particularly the heat exchange conditions with the
cooling liquid.

It will be noted that this thermal time constant is_a_measurable
physical quantity, characteristic of a trarisformgr part. It
establishes in fact the speed of heat rise and coolipng. It cor-
responds to the time after which the temperature wpuld reach
its maximum if it maintained its originahrate of variation. It also
corresponds to the time after which_the temperature variation
in relation to that at a given_moment ¢ has reach¢d approx-
imately 63 % of the temperatare difference betwegn the final
temperature and the tempégrature at the moment 1.

A.2 Operation of the resistance welding
machine,transformer

Generally speaking, a resistance welding machine transformer
does not operate continuously but in a periodic cycle compris-
ing an on-load work time followed by a rest time.

t
The ratio —; of the load time to the cycle time is call¢d the duty

factor. This duty factor is expressed as a percentade.

100 1,
T

According to the work done and the conditions of|use of the
transformer, the cycle time values and the duty factqr can vary.

During an operating cycle, (see figure 2), the transfgrmer heats
i i i rest time.
The heat rise in relation to the temperature of the cooling
liquids varies between two extreme values 6, and 6,.

A.2.1 Windings

The maximum heat rise 6, reached by the windings varies with
the current flow, the cycle time, the duty factor and the thermal
time constant of the transformer. This heat rise shall never ex-
ceed the maximum values established in relation to the insula-
tion class used. Consequently, if for example the duty factor is
low, it will be possible to have a higher current pass through the
transformer than if the duty factor were high.
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Figure 1 — Temperature ‘variation of a transformer

H

DR S

NOTE — Curve drawn assuming the established operating conditions.

Figure 2 — Transformer operating cycle
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If the continuous output S (see 4.3), verified by the heat rise
test and entered on the rating plate, or the continuous secon-
dary current I,p (see 4.6) and also the thermal time constant t
of the transformer, also entered on the rating plate, are known,
it is possible to ascertain the output S or the secondary current
I, admissible for a given duty factor X corresponding to a cycle
time 7. These outputs and currents are in fact related by the
formulae :

A.3 Practical application

If the thermal time constant of the transformer, its continuous
output, S, and/or the admissible continuous secondary cur-
rent, Izp, and also the maximum duty factory, X|,,, are known,
it is possible for the user to determine the possibilities of the
transformer accurately.

The formulae indicated in A.2.1 make it possible in fact :

a) to determine the admissible output and secondary cur-

- T

— e T
IZX = 1217 ~xr
1N1—-e 1007

. . LT
In current practige, if the ratio T between the thermal heat

constant and thg cycle time is above five, the following
simplified formulde can be used :

SX=Sp ]

A.2.2 Magnetic circuit

N

SEERA

The maximum heat rise, 6, reached by the magnetic circuit of
the transformer i$ no longer a function of thecurrent passed
but of the inductipn effect in the metal, and-accordingly of the
primary voltage. [This heat rise is also of-course related to the
time during whicH current passes and therefore to the cycle and
the duty factor apd the thermal time,censtant.

In contrast to the| current passed; which is variable, the induc-
tion is constant sihce it is fixed/by the primary voltage. The heat
rise of the magnktic circuit of a given transformer does not
therefore depend jon the time of switch-on. With the load of the
welding transformerbroken by the primary circuit, the heat rise

rent for a given cycle and duty factor correspongling to the
work to be done; or,

b) to calculate the admissible cycle and,duty faftor know-
ing the current necessary to do thé required work.

If the thermal time constant (dees not permit yse of the
simplified formulae given in”A2.1, the complet¢ formulae
should be used noting that,“\in the second case, the known
characteristics is generally_the time the current passes #; which
is equal by definitionto X7 .

100

A start should.therefore be made by determining the[admissible
cycle time 7 by using the formula :

and then calculating

1001,
T

In both cases, whether the desired or calculated duty factor is
equal to or more than maximum admissible duty factor, X,
should be noted.

NOTE — The user should also check that the conditions of installation
of the transformer in the machine do not cause a reduction in the cur-
rents or the maximum admissible duty factor.

of the magnetic circuit varies directly with the duty factor and
the cycle time.

The above observation has led to a maximum duty factor, X,
being defined, beyond which the heat rise of the magnetic cir-
cuit would become too high.

Since the thermal time constant of the magnetic circuit is very
large, the value of the maximum duty factor, X,,, can be
regarded as independent of the cycle time.

NOTE — The fact of carrying out the heat rise tests on the windings
under continuous condition is not in contradiction with what has been
said above. The heat rise test is in fact carried out at low voltage so that
the heat rise in the magnetic circuit is negligible.

10

A4~ Determination of the thermal time
constant of the primary winding

The thermal time constant may be determined by one of the
following methods :

After having loaded the transformer at the duty factor
X = 100 %, under the conditions indicated in 6.2.1, the
following temperatures are measured :

6y at the initial time,

0, atthe end of time ¢

Il
~
iy

0, attheendoftimet =2¢
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