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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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5k of technical committees is to prepare International Standards. Draft International Stan
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INTERNATIONAL STANDARD

ISO 22829:2007(E)

Resistance welding — Transformer-rectifier for welding guns
with integrated transformers — Transformer-rectifier units
operating at 1 000 Hz frequency

1 3

This
mach
volta

Bcope

ines operating from a power supply with a frequency of 1 000 Hz, and ofra‘rated value
je equal to or higher than 500 V. These transformer-rectifier units are primarily’'used in weld

an infegrated transformer.

For t
ISO 1

hese transformer units, this International Standard supplements the-tequirements given in |
0656, which remain applicable except where amended by this International Standard.

2 Normative references

The

following referenced documents are indispensable. for the application of this documen

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu

ISO §
trans

ISO
sens

ISO 1
Calib

3

ment (including any amendments) applies.

826:1999, Resistance welding equipment— Transformers — General specifications apf
formers

17657-3, Resistance welding — Welding current measurement for resistance welding — P

ng coil

7657-4, Resistance welding — Welding current measurement for resistance weldin
ration system

Terms and‘definitions

For the purpeses of this document, the following terms and definitions apply.

31

International Standard is applicable to transformer-rectifier units as used in eléc¢tric resistance welding

of the input
ng guns with

50 5826 and

t. For dated
b referenced

licable to all

art 3: Current

) — Part 4:

£ L3 H TN
transfermer-rectifier-unit

transformer incorporating a full-wave rectifier in its secondary circuit

3.2

input voltage

Uy

root-mean-square (RMS) value of the voltage applied to the primary terminals of the transformer-rectifier unit

3.3

rated supply voltage

Uy

constructed

©I1SO
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3.4

rectified voltage

Usqg

RMS value of the voltage at the output of the transformer-rectifier unit when a load resistance is connected
across the output terminals

3.5
input curren
14

t

RMS value of the current at the input terminals of the transformer-rectifier unit

3.6
open circuit]
lo
RMS value g
circuit

3.7

permanent input current

Iip
maximum R

factor (X' = 100 %), without exceeding the specified temperature limits

NOTE Fd
turns ratio.

3.8
output d.c.

Iy
RMS value o

3.9

permanent gutput current

Ipp
maximum R

(X = 100 %),

3.10
output curre

Iop
RMS value o

3.11

apparent input power

input current

f the current at the input terminals of the transformer-rectifier unit with the output terminals

MS value of the current at the input terminals of the transformer-fectifier unit with 100 %

r calculation related to this International Standard, I, = I,p / (N4/N2), where (N1/N2) is the transf

f the direct current at the output terminals of the-transformer-rectifier unit

MS value of the output current delivered by the transformer-rectifier unit at 100 % duty

without exceeding the specified temperature limits

nt on load condition

f the output currentdelivered by the transformer-rectifier unit with a load resistance R

Sy

power measurred at the input terminals of the transformer-rectifier unit, or calculated by U, x I

open

duty

ormer

actor

3.12
rated perma

Stip

nent input apparent power

rated permanent apparent power calculated by U,y x I4p

© 1SO 2007 — All rights reserved
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3.13
cond

Ist

ISO 22829:2007(E)

uction interval

time span within one half-wave of a period of the alternating current of the inverter, in which a voltage has a
measured value that is greater than or equal to % where i expresses the amplitude of voltage measured at
the output of inverter

NOTE See Annex B.

3.14
non-

Iot
time
meas

NOTH

3.15
on ti

s
time

3.16
off ti

t
trme

4 |

The
frequ

The 1

Transformer types

~onduction int I

span within one half-wave of a period of the alternating current of the inverter, in which the
ured value that is less than %

See Annex B.

ne

juring which the current is applied

me

Huring which the current is not applied

Power supply to the transformer-rectifier unit

ated voltage supply shall be delivered,by an inverter. This inverter shall deliver the rated
ency of 1 000 Hz in a waveform to(suit the transformer-rectifier unit characteristics.

hinimum principal eléctrical characteristics of a transformer-rectifier unit shall conform to Tak

©I1SO

2007 — All rights reserved
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Table 1 — Electrical characteristics

8 I/min for type

. - Minimum output
Nominal value of the Minimum permanent
rectified voltage ini output current current on load
Minimum value of S, condition
Type
Uzg KVA Ip /. a
2R
\% kA KA
H1 6,3 36,0 5,0 11
H2 8,4 45,0 5,0 14
J1 6;3 45.6 6;3 18
J2 10,0 68,0 6,3 28
J3 9,3 63,0 6,3 25
J4 12,5 83,0 6,3 32
N1 10,4 64,0 5,7 20
P1 12,2 75,0 5,7 27
S$1 8,2 71,0 6,3 25
NOTE Indicated values are RMS values and are given for a cooling liquid flow rate of 6 l/min for types J1, J2, H, N and P, &nd of

J3, J4 and S, with a maximum temperature of the cooling liquid at transformeér input of 30 °C.

a  R=200 pg

D + 5 % = load resistance.

The manufa
current relati
given in Ann

pX A.

6 Dimensions

The dimensipns of the transformer-rectifier.unit shall be as given in Table 2 and as illustrated in Annex C.

NOTE Ad

— H (106 m

m x 150 mm x variableZlength), and

— J (125 min x 160 mm x yariable length).

cording to ISO 10656, there.are basically two transformer types:

Cturer of transformer-rectifier units shall provide_a ‘set of curves showing the maximum qutput
ve to duty factor and welding time at the rated supply voltage. An example of a set of curyes is

© 1SO 2007 — All rights reserved
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Table 2 — Dimensions

ISO 22829:2007(E)

Dimensions in millimetres

7

71

The ¢

7.2

The

conts
posit
prima

Maximum | Longth betweer | | oupu
Type Overall width | Overall height terminals
L, L, dimensions

H1 270 170 106 150 32 x 32
H2 270 170 106 150 32 x 32
J1 300 190 125 160 32 x 32
J2 300 190 125 160 32/x B2
J3 300 190 125 160 40’x b0
J4 360 250 125 160 40 x B0
N1 400 115 130 190 45 x b0
P1 400 128 125 200 50 x b0
S1 370 279 127 171 51 x p7

Grounding

Thermal protection

Construction and additional equipment

entre point of the secondary coil shall be earthed*by a removable link.

ransformer and the rectifier shall/beequipped with thermoswitches that each have a nofmally closed

wiring of rectifier thermoswitches shall be yellow.

7.3

Protection of the-rectifier

ct. The insulation shall be suitable-for the test conditions prescribed in this International Standard. The
on of the wiring of these thermoswitches shall be in accordance with Figures C.1 to C.6. The wiring of
ry thermoswitches shall bé 'sky blue, the wiring of secondary thermoswitches shall be bflack and the

The rectifier should be protected against the accumulation of welding spatter and other contamingtion.

7.4

If thq

Output-current sensing coil

transformer-rectifier unit is equipped with an output current sensing coil, it shall conply with the

cond

tiorsbetow:

— The degree of protection of an externally mounted coil shall be IP 55.

— The output shall be 150 mV/kA + 1,5 % at a load resistor of 1 000 Q + 1 % under full sine wave with a
50 Hz frequency, up to 80 °C. The tolerance after mounting in the transformer-rectifier unit shall be + 3 %.

The detector shall be a Rogowski type coil. The internal resistance of the detector shall be 10 Q to 50 Q.
White and brown colour coding shall be used for the wiring.

© 1SO 2007 — All rights reserved
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7.5 Output voltage sensing wires

If the transformer-rectifier unit is equipped with output voltage sensing wires, red and dark blue colour coding
shall be used for the wiring. The red wire shall be connected to the “+” output terminal, and the dark blue wire
to the “~” output terminal.

The wiring shall be protected from short-circuit currents by suitable means, e.g. by fuses, resistors or positive

temperature

coefficient thermistors.

If a resistor or a positive temperature coefficient thermistor is used, a value of 100 Q is recommended.

7.6 Mech

After being t

damage.

8 Marking

8.1 Primary

The earth apd two primary voltage connections shall be clearly identified by means of “U”, “V” an
symbol D (see IEC 60417). The connection to the mid-point of the transformer shall be marked with “MP}".
8.2 Output terminals

The polarity |of the output terminals shall be marked on the' transformer and on the data sheet wit
symbols “+” @and “-”, in accordance with Figures C.1 to C.6\

8.3 Rating plate

The rating pl

9 Shippi

The cooling

during shipm|

10 Design

The designa
(robot guns)

hnical strength

bte shall conform to Annex D.

ng

Eystem shall be drained and the ends plugged. The terminals shall be protected to avoid da
ent and storage:

)ation

bsted in accordance with 11.3.6 and 11.3.8, the transformer shall exhibit no visible \mechanical

d the

h the

nage

ion,of a transformer-rectifier unit, principally used for welding guns with integrated transf

information, in the order given:

rectified

complete designation (i.e. “Transformer-rectifier unit”);
reference to this International Standard;

type of transformer-rectifier unit (e.g. “H1”);

voltage Uy,

minimum permanent output current I,p (see Table 1);

© 1SO 2007 — All rights reserved
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— rated supply voltage U,y and frequency;

— indication of thermal protection T;

— indication of current sensing coil M;

— indication of voltage detector U.

EXAMPLE Transformer-rectifier unit ISO 22829 — H1 — 6,3 — 5,4— 500/1000 — TMU.

11 7

11.

-—

Type
The f
—

Fests

Type tests

testing shall be in compliance with ISO 5826, except where amended by this Intérnational S
pllowing type tests shall be carried out, in the following order:

eneral visual examination (preliminary);

insulation test (preliminary test);

—

ctified voltage (Us,y), open-circuit input current (74q);
inimum output current under load condition;
mperature-rise test;

ynamic behaviour;

alibration of the current sensing coil, if\appropriate;

insulation test;

— mechanical strength;

—

—

— 4

The bhandwidth ef the reference measuring current and voltage systems shall be at least 100 kHz

the a

ielectric test of the transformer-rectifier unit;
ooling circuit;

eneral visualgxamination (final).

Ccuracy-class rating shall be 0,5 % of the upper limit of the full scale.

tandard.

(-3dB) and

For temperature meters, the accuracy class rnfing shall be 0 5 % of the full scale

11.2

Routine tests

The routine tests shall comprise only a reduced set of tests:

— general visual examination;

— dielectric tests;

— rectified voltage (Usgy);

— cooling circuit.

©I1SO
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11.3 Test procedures

11.3.1 Gene

ral visual examination

Visual examination shall be undertaken to assess visible imperfections. The visual examination performed at
the end of the type test procedure shall include the measurement of the dimensions of the transformer-rectifier

unit. The dim

ensions measured shall be reported.

11.3.2 Insulation test

The insulatio

resistance shall not be less than 50 MO

The conform

the inpu
the conn

The output tg

11.3.3 Opern
The input vo

The time chg
supply shall

NOTE
input voltage V

During the
R=10Q+1

The RMS values of rectified voltage, U,, at the output connections, and the open circuit input current

shall be mea

The rectified
At the rated §

0
o <

During the no-load test (when the transformer is connected to the inverter instead of the load resisto

ty shall be checked by applying a direct voltage of 500 V between:
and output connections, and
ections and the cover(s).

rminals shall be short-circuited during testing to protect the diodes.

-circuit tests
tage waveform supplying the test object shall comply with the{requirements outlined in Anne

racteristic shall be chosen such that the period, 7, is 1.ms. The conduction time, g, for the
pe 450 s + 1 %.

aveform is observed with a full conduction time.

test, the input voltage shall correspond to U;y+5 % (rating plate). A load resist
D % shall be connected across the output connections of the transformer-rectifier unit.

sured using an integration time of 60 ms.

voltage, Us,y, shall notdeviate by more than + 5 % from the value specified on the rating plaf
upply voltage, UsR,)the open-circuit input current, 7,5, shall meet the following condition:

04-54p
Uin

11.3.4 Minin

hum output current under load condition

X B.

ower

), the

br  of

b ]']Oa

e.

(1)

The test shall only be started when the temperature difference between the cooling liquid inlet and the cooling
liquid outlet is less than 1 K.

The input voltage waveform supplying the test object shall comply with the requirements outlined in Annex B.

The time characteristic shall be chosen such that the period, T, is 1 ms. The conduction time, #,

supply shall be 450 ys + 1 %.

for the power

The input voltage, U,, shall correspond to Uqy+5 %. The input voltage, Uy, shall be recorded and a
correction formulae shall be used if the input voltage, Uy, is different from U,y. A load resistor of
R =200 uQ + 5 % shall be connected across the output connections of the transformer-rectifier unit.

© ISO 2007 — All rights re;

served
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The RMS values of the output current, 1,5, shall be measured using an integration time of 60 ms.

At the rated supply voltage, U,y the output current, /55, shall not be less than the values listed in Table 1.

11.3.5 Cooling circuit test

The cooling liquid pressure drop shall not exceed 100 kPa (1 bar)!) for types J1, J2, H, N and P, and 160 kPa
(1,6 bar) for types J3, J4 and S, when supplied at the nominal flow rate (Q).

The cooling liquid circuit shall be tight at a pressure of 1 000 kPa (10 bar) for 10 min for the type test. This test

is no pnrfr\rmnd r‘lnnng the routine-test.

Compliance is checked by leak-tightness and flow check.

11.3.p Temperature-rise test

The heating rate and maximum temperature shall conform to ISO 5826 up to a‘duty factor of 2D %, with the
exception of the diode surfaces. The test shall be carried out at the rated supply voltage, Uy ¥ 5 %, with a
pulsg duration of 240 ms and a duty factor, X, of 20 %.

A logd resistor with a resistance value such that the secondary cufrent is limited to /54 = /op J5 shall be
installed at the output terminals.

0,
NOTE The term /5 is equal to /1;(?0//(’, 100 % and 20 % being’duty factor values.
(s

The welding current shall be measured using an integration time equal to the pulse duration (i.e. 240 ms).

The ¢ooling liquid flow rate shall not exceed 6 I/min for types J1, J2, H, N and P, and 8 I/min for|types J3, J4
and $. If the cooling flow rate indicated on therating plate is lower than 6 I/min for types J1, J2| H, N and P,
and § I/min for types J3, J4 and S, this valuesshall be used during testing.

The ipput voltage waveform supplying the test object shall comply with the requirements in Annex B.

The {ime characteristic shall be 'chosen such that the period, 7, is 1 ms. The conduction interval, ¢, for the
power supply shall be 450 ps +1%.

The {emperature rise ef the windings shall not exceed the limit values listed in 1ISO 5826:1999, [Table 2. The
temperature rise of the,accessible surfaces shall not exceed 65 K.

11.3.f Dynamic test of the output terminals

The {ransfarmer-rectifier shall withstand the dynamic loads produced by a repetitive flow of welding or test
currentno’less than three times the secondary permanent output current, Iy, in the test configl.;ation shown
in Figure—-

The duty cycle shall be 1 % and the weld time shall be 60 ms.
The number of cycles shall be 2 500.

The dimension, a, shall be measured before and after the test has been performed. The deformation of the
output terminals shall not cause the dimension, a, to change by more than 20 %.

1) 1 bar=10%N/m2 =100 kPa

© 1SO 2007 — All rights reserved 9
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Key

1
2
3

Key

1
2
3

10

Dimensions in millimetres

3

7

T

transform
copper ba
flexible shi

transform
copper ba
flexible shi

48

unt

78

unt

TN
Ui
>

A

Y

230

A

rs 30 mm x 30 mm

a) Types J1,J2 and H

Y

:

P

rawe

N

150

A

Y

230

A

rs 40 mm x 40,mm

Y

b) Types J3 and J4

Figure 1 (continued)
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Dimensions in millimetres

3 1 2
T L I 1
N Yy
+ i+ N
‘—'—+=’E—'—‘ / "
+ |+ rvv
|HE () ! ! |
8- +!+
5 +[+
» 150 N
B 230 .
Key
1 transformer
2 cppper bars 20 mm x 50 mm
3 flgxible shunt
c) TypesNandP
1 2
/ o P ]
{ '}
L=
~
- "
L]
| Y
» 150 .
230
Key
1 transformer
2 copper bars 25 mm x 60 mm
3 flexible shunt
d) Type S

Figure 1 — Dynamic type test set up
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11.3.8 Calibration of the output current sensing coil

The test shal

| be carried out in accordance with ISO 17657-3 and ISO 17657-4.

11.3.9 Mechanical strength

The transformer shall be solidly secured on two plates through the four M8 or M10 mounting holes of two
opposite sides. A tensile load of 10 kN shall be progressively applied on both sides, such that the maximum
loading is reached after 1 min and maintained for an additional 1 min. The test shall be repeated on the other

two sides.

There shall

no visible damage atter testing.

t]e
11.3.10 Dielectric tests

11.3.10.1 Transformer

Before instal
50/60 Hz, in

Voltage shal
—  between
between

between

ing the diodes, dielectric tests of the transformer shall be carried out @sing an a.c. wav
Hccordance with 1ISO 5826.

be gradually increased from zero to the following RMS values:
primary and secondary: 4 kV RMS;
primary and case: 4 kV RMS;

secondary and case: 1 kV RMS.

Each test shall last a minimum of 1 min.

11.3.10.2 Transformer-rectifier unit

Dielectric teq
transformer,

Voltage shal

between

between

between

ts of the transformer-rectifier unit 'shall be carried out using an a.c. waveform 50/60 Hz o
n accordance with ISO 5826.

be gradually increased frorm zero to the following RMS values:
primary and output.terminal: 2,5 kV RMS;
primary and«€ase: 2,5 kV RMS;

output terminal and case: 1 kV RMS.

pform

n the

Each test ShT“ last'a minimum of 1 min.

The output terminals shall be short-circuited during testing to protect the diodes.

The thermoswitches, the current sensing coil (if applicable) and their connecting circuits shall withstand a test

RMS voltage

12

of 1,5 kV for 1 min between them and the primary, secondary and the case.

© 1SO 2007 — All rights reserved
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Annex A
(informative)

Relationship between output current and duty factor

Figure A.1 shows an example of a set of curves showing the output current from a transformer-rectifier unit

relative to its duty factor for 10 000 000 cycles.

Y A
3p
34
3P
3P
28
2b
24
2p
2D
18
16
1M
1R
1D
: | | | | | | | | | | | | | | | | | | \KJ\ -
1 1,316 2 25 32 4 563 79 10 12,6158 20 25,1 31,6 39,850,163,1 79,4 100
X
Watef flow rate in the transformer: 6 lfmin
Input water temperature: 30°C
Permanent output current Ip: 6,3 kA
Supply voltage: UiN
Key
X dpty factor of diedes and transformer, in %
Y maximum welding current, in kKA
t, o time
Figure A-t—Combinedduty factorof dicdesandtransformer—-Example of aset of curves for a type
J2 unit with an integration period of 2 s
© IS0 2007 — Al rights reserved 13
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Annex B
(normative)

Input voltage timing characteristics
Figure B.1 shows the timing characteristic of the voltage at the output of the inverter which is used to supply

the transformer rectifier unit. To set up the timing characteristic, the inverter output terminals are temporarily
connected to a low inductance load resistor of 100 O + 5 % replacing the transformer rectifier.

Ui Fet ;‘pr

A
A

+U

[ )

Y

A

Key

t time,in ps
U voltage at|output of inverter, in V

+il
1 measured value ofveltage = -

—il
2 measured value of voltage = —
2

non-conduction interval
conduction interval

T timing characteristic
# amplitude of voltage at output of inverter

Figure B.1 — Characteristic of the voltage at the output of the inverter

14 © 1SO 2007 — All rights reserved
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Annex C
(normative)

Dimensions of transformers

ISO 22829:2007(E)
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16 x M8 x 12, fitted with steel inserts @
output area for T, Mand U

@ 6 mm lug, 10 mm? cable

@ 6 mm contact pin

insulating barrier

o b WN

[V

Wire type insert not acceptable.

Figure C.1 — Dimensions of transformers of types H1 and H2

ISO 22829:2007(E)
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<]ﬂ
8 <50 o
[, +0.1 <
2 <t 16 2 J_ >l | <25
o //103[8]
v A b J_ 0:3
R lﬂ— ) R i
| : ot sl ok - \ /10314
e 2 2T
., oV . & =
q Y 4
.3 Rp1/4 x 10 V 125 +0,3 ) E
M8 x 15 | =—>= (ISO 7-1) 2x) = - B
2 | |
58(+0,5 [, £05 3
L Bl B —it———
[
= ! = A -
P8HT =8 -
D8H7 x 8 (8x) 1 -
. X sIX
Y X/ LA n [T, A |
c+>' — ¥ —V—E— —_— —El—x—
2 . [ % . )
A
0 £01 2
M5 x 8 (4x) || —sla— ot
100
118 0,5
1L
Xa <t
S 2|
& 3
X Lt B
Y s 3
8 v A 1)
o A i
L] ]
A —
~ 6
Ny <
28

A
Y

18 © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=df1fdb5920f57aada40555cc55449f2b

ISO 22829:2007(E)

Key

16 x M10 x 15, fitted with steel inserts 2
output area for T, M and U

@ 8 mm contact pin

@ 8 mm lug, 16 mm? cable

insulating barrier

o b WN =

connection box

a8  Wire type insert not acceptable.

Figure C.2 — Dimensions of transformers of types J1 and J2
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ISO 22829:2007(E)

Key

-

R
area, 2 x Tp x 10 mm, in which to order connections of cooling circuit

16 x M8 x 12, fitted with steel inserts @
output area for T, M and U

@ 8 mm contact pin

@ 8 mm lug, 16 mm? cable

insulating barrier

o 0B WN

a e fypo insert not Qr\r\opfghln

Figure C.3 — Dimensions of transformers of types J3 and J4
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Figure C.4 — Dimensions of transformers of type N1

© 1SO 2007 — All rights reserved 21


https://standardsiso.com/api/?name=df1fdb5920f57aada40555cc55449f2b



