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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 non-governmental, in
liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this part of ISO 8205 may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1ISO 8205-1 was prepared by Technical Committee ISO/TC 44, Welding and allied processes,
Subcommittee SC 6, Resistance welding.

This second edition cancels and replaces the first edition (ISO 8205-1:1993), which has been technically revised.

ISO 8205 consists of the following parts, under the general title Water-cooled secondary connection cables for
resistance welding:

— Part 1: Dimensions and requirements for double-conductor connection cables

— Part 2: Dimensions and requirements for single-conductor connection cables

— Part 3: Test requirements
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INTERNATIONAL STANDARD ISO 8205-1:2002(E)

Water-cooled secondary connection cables for resistance
welding —

Part 1:

Dimensions and requirements for double-conductor connection
cables

1 Scope

This part of ISO 8205 specifies the dimensions of double-conductor connection cables used for resistance welding
and allied processes. It stipulates the requirements regarding the electrical, mechanical and cooling characteristics
of these cables and their conditions of use.

2 Normative reference

The following normative document contains provisions which, through reference in this text, constitute provisions of
this part of ISO 8205. For dated references, subsequent amendments to, or revisions of, this publication do not apply.
However, parties to agreements based on this part of ISO 8205 are encouraged to investigate the possibility of
applying the most recent edition of the normative document indicated below. For undated references, the latest
edition of the normative document referred to applies. Members of ISO and IEC maintain registers of currently valid
International Standards.

ISO 8205-3:1993, Water-cooled secondary connection cables for resistance welding — Part 3: Test requirements

3 Term and definition
For the purposes of this part of ISO 8205, the following term and definition applies.

3.1
double-conductor connection cable

cable comprising two conductors providing an electrical link between the secondary terminals of a welding
transformer and the welding set (manual or robotized guns) and designed so as to have as low an electrical
reactance as possible

4 Classification

Double-conductor, water cooled connection cables are classified into two types, A and B, as shown in Table 1
according to the power factors cos ¢ which gives the relationship between resistance and reactance.

Table 1 — Double-conductor connection cables

. Power factor
Type of double-conductor connection cable
cos ¢
A > 0,95
B < 0,95
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5 Dimensions

5.1 Cross-sectional area

The effective cross-sectional area of copper per conductor shall be one of the following (non-preferred values are
given in parentheses):

(150 mm?) — 160 mm? — 200 mm? — 250 mm? — 315 mm?

5.2 Length

The length, L, of the cable shall be one of the following (non-preferred values are given in parentheses):

1000 mm — 1 250 mm — (1 500 mm) — 1 600 mm — (1 800 mm) — 2 000 mm — (2 240 mm) — 2 500 mm —
(2800 mm) — 3 150 mm — (3 550 mm) — 4 000 mm

The length shall have a tolerance of 13 %.

5.3 End lugs

The end lugs shall have the dimensions given in Figure 1 and Table 2.

Dimensions in millimetres,
surface roughness values in micrometres
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Figure 1 — End lug
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Table 2 — Dimensions

Cross-sectional area b d
max.
mm? mm mm
(150) 35to 38 56
160 3510 38 56
200 42 to 45 56
250 45t0 48 63
315 4510 48 63
NOTE Non-preferred values are given in parentheses.

6 Designation

The designation for double-conductor connection cables that comply with the requirements of this part of ISO 8205
shall comprise the following information in the order given:

a) the description block (i.e. “double-conductor connection cable”);

b) reference to this part of ISO 8205, i.e. ISO 8205-1;

c) the type of connection cable (i.e. A or B);

d) the cross-sectional area of the cable, in square millimetres;

e) the length, in millimetres.

EXAMPLE A type A double-conductor connection cable having a cross-sectional area of 2 x 200 mm? and a length of
2 500 mm is designated as follows:

Double-conductor connection cable ISO 8205-1 — A —2 X 200 — 2 500
7 Materials
The choice of the materials is at the discretion of the manufacturer. The cable shall be free of silicone.
The insulating covering and the insulation between the two end lugs shall be undamaged. In addition, these shall not

contain any components which give off toxic gases on burning and shall withstand a maximum temperature of
100 °C without damage.

8 Regquirements
8.1 Electrical characteristics

8.1.1 General
The electrical characteristics are given as theoretical values as a function of cross-sectional areas and lengths. The

values are only given to calculate the permissible welding current and the voltage drop in the cable, they are not
acceptance figures.

8.1.2 Permanent current

The values for the permanent current I, are given in Table 3. The secondary current Ix at a given duty factor X
may be calculated from

100
IX — IZp 7
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Table 3 — Permanent current I,

Length Cross-sectional area
mm mm?
2 x 150 2 X 160 2 x 200 2 X 250 2 x 315
Permanent current
I
A
1 000 7 500 8 000 9 000 10 000 11 200
1250 6 700 7 100 8 000 9 000 10 000
(1 500) 6 300 6 500 7 300 8 200 9200
1600 6 000 6 300 7 100 8 000 9 000
(1 800) 5 600 6 000 6 700 7 500 8 500
2 000 5300 5600 6 300 7 100 8 000
(2 240) 5 000 5300 6 000 6 700 7 500
2 500 4750 5000 5600 6 300 7 100
(2 800) 4 500 4750 5300 6 000 6 700
3150 4 250 4 500 5000 5600 6 300
(3 550) 4000 4 250 4750 5 300 6 000
4 000 3750 4 000 4 500 5000 5600

NOTE 1 Non preferred values are given in parentheses.

NOTE 2 The values have been calculated with a water flow of 7 I/min with an inlet temperature of 30 °C and an outlet
temperature of 70 °C.

It shall be taken into consideration that the values shall be reduced if parasitic heating occurs or other influences
require it.

8.1.3 Resistance
Resistance values for each conductor are given in Table 4.

It shall be taken into consideration that, in practice, the values are higher depending on manufacturer and material.

8.2 Mechanical characteristics

8.2.1 Radius of curvature of ends

With the tests carried out as described in 3.3 of ISO 8205-3:1993, the radius of curvature shall be equal to or less
than 300 mm (in view of the information given in 3.3.3 of ISO 8205-3:1993).

8.2.2 Torsion

With the test carried out as described in 3.4 of ISO 8205-3:1993, the torque required to produce a rotation of £ 180°
shall be less than 25 N-m.

8.3 Cooling

A minimum water flow through the cable of 7 I/min shall be obtained with a maximum pressure differential at the cable
ends of 70 kPa (0,7 bar) and with a 300 mm radius of curvature applied at any point along the double-conductor
connection cable.
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Table 4 — Resistance, Rz, in one conductor

Length Cross-sectional area
mm mm?
2 x 150 2 X 160 2 X 200 2 X 250 2 x 315
Resistance
RBO
ps2
1000 140 125 100 80 63
1250 170 160 125 100 80
(1 500) 200 190 150 118 95
1600 224 200 160 125 100
(1 800) 250 224 180 140 112
2 000 265 250 200 160 125
(2 240) 300 280 224 180 140
2500 335 315 250 200 160
(2 800) 375 355 280 224 180
3150 425 400 315 250 200
(3 550) 475 450 355 280 224
4000 530 500 400 315 250
NOTE 1 Non preferred values are given in parentheses.
NOTE 2 The values have been calculated with p = 0,0185 2 - mm?/m 4+ 10 % and are rounded to the next preferred
numbers.

9 Marking
Double-conductor connection cables which comply with the requirements of this part of ISO 8205 shall be marked

indelibly on the end lug of one terminal, with the designation stipulated in clause 6, but excluding the description
block and the reference to this part of ISO 8205, i.e.

A -2 x 200-2500

The cable shall be clearly marked with the manufacturer's/supplier's name or trademark.

10 Delivery conditions

The cables shall be delivered with suitable protection, particularly to the end lugs and ports of the sealed cooling
circuits.

They shall not be packed or supplied in such a manner that the cables are distorted by tight bends or loops
lengthwise.
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