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Foreword

This third revision of BS 1140 has been prepared under the

direction of the Welding Standards Committee.
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BS 1140 was first published in 1943; it was subsequently

revised in 1946 and 1957,

This revision has extended the scope of BS 1140 to include
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sheet, strip and plate of greater thickness than previously ‘

specified, and also zinc coated, terne coated and aluminium
coated material. Requirements for the parent metal have

. been revised, more guidance has been given on machine

setting and test procedures have been extensively revised.
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BS 1140 : 1980

British Standard Specification for

Resistance spot welding of uncoated and coated low

carbon steel

1. Scope

This British Standard specifies requirements for resistance
spot welding in the fabrication of assemblies of uncoated
and coated low carbon steel comprising two thicknesses of
metal, where the combined thickness of the components to
be welded is within the following ranges:

uncoated sheets': 0.8 mm to 6.0 mm;

uncoated plates : 6.0 mm to 40.0 mm:;

hot-dip zinc coated sheets : 0.8 mm to 6.5 mm;
electrolytic zinc coated sheets : 0.8 mm to 9.5 mm ;
terne coated sheets : 1.0 mm to 2.6 mm;
aluminium coated sheets : 0.8 mm to 4.0 mm

Appendix A gives recommendations for appropriate welding
equipment. Appendix B provides guidance on spot welding
conditions.

NOTE. Welding conditions are not specified in this standard because
they depend on the service conditions of the fabrication,

These requirements are obtained from the relevant application
standard, where one exists, or by agreement between the
manufacturer and the purchaser. A guide to the welding conditions
needed for spot welding uncoated low carbon steel sheets, strip and
plates and coated low carbon steel sheets is given in appendix B to
assist in the choice of conditions where agreement is to be reached
between contracting parties.

This standard does not apply to the welding of sheets or
plates of dissimilar thickness where the thickness ratio is
greater than 5 to 1.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Definitions

For the purposes of this British Standard, the definitions
given in BS 499 : Part 1 apply.

4. Parent metal

4.1 Uncoated steel. Low carbon steel shall be flat rolled
in coil or cut [ength form and shall be free from harmful
defects. The thicknesses shall be from 3 mm to 20 mm
inclusive for plate, up to and including 3 mm for sheet and
up to and including 13 mm for strip.

Sheet and strip material shall comply with the general
requirements and chemical compaosition specified in
‘BS 1449 : Part 1, for material grades 1, 2, 3, 4, 14 and 15.

NOTE. Grades 1 to 4 are readily weldable, but in certain
applications modified procedures may be necessary when welding
steels at the higher compositional limits or in the case of single sheet
thicknesses less than approximately 0.6 mm. As carbon content
increases above 0.15 % or the sulphur or phosphorus levels increase
above 0.04 %, spot welding becomes increasingly difficult.

Plate material shall comply with the requirements of
BS 1449 : Part 1 or of BS 4360, as relevant.

4.2 Hot-dip zine coated steel. Zinc coated steel, which is
available in various base steel compositions, coating types
and surface treatments, shall comply with the requirements
for hot-dip zinc coated and iron-zinc coated steel coil and
cut lengths, in forming and structural grades, coated by a
continuous process, specified in BS 2989 for grades Z1 , 22
Z3, Z4 and Z5. Coating types and coating weights shall
comply with the requirements specified in BS 2989, the
coating types L1, L2, C, 1Z1 and 1Z2 being the most
readily weldable.

4.3 Electrolytic zinc coated steel. Electrolytic zinc coated
steel shall be produced by electrolytic deposition of pure
zinc on low carbon steel sheet. The steel base shall comply
with the requirements specified in the relevant sections of
BS 1449 : Part 1. The maximum coating weight shall be
54.3 g/m* (6.0075 mm) nominal on each side.

4.4 Terne coated steel. (Nominal Pb/10 % Sn coating).
The steel base shall comply with the requirements specified
in section 2 of BS 1449 : Part 1 : 1972 for cold reduced
grades (CR or CS). The maximum coating weight shall be
300 g/m? nominal including both sides.

?

4.5 Aluminium coated steel. Aluminium coated steel shall
be produced by the hot-dip process, the coating containing
5 % to 11 % silicon. The steel base shall comply with the
relevant requirements specified in section 2 of BS 1449 :
Part 1 : 1972 for grades CR 1, CR 2, CR 3 and CR 4.

NOTE. Coating weights up to 150 g/m? nominal, including both
sides, are considered the most readily weldable.

b. Surface conditions

Prior to welding, all surfaces to be spot welded shall be free
from grease, scale, rust, paint, dirt or excessive pitting.
NOTE. Certain surface treatments such as the application of paint
primers, rust prevention treatment, oiling or plating may be applied
before welding, provided that the coating is uniform in thickness
and that it has been proved that consistent welds which comply
with the requirements of this standard can be obtained. In the case
of paint primers reference should be made to BS 4129.

Phosphate pre-treatments of hot-dip zinc coated steel are generally
not recommended prior to spot welding.

6. Edge conditions, form of component and weld
spacing
The components to be welded shall be free from burrs or

other defects which would in any way interfere with
interface contact without any excessive force being

required to fit the parts together.D
' ocuments
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The shape of the component shall be such that there is
proper interface contact at the areas where the welds are to
be made,

The distance from the edge of the component to the centre
of the weld shall be not less than 1.50, where D is the
initial diameter of the electrode tip.

The minimum pitch of the welds, i.e; the centre to centre
distance of the spots, shall be such as to maintain weld
quality as assessed by the requirements given in clauses 8
and 9,

NOTE. Figure 4 shows the minimum pitch at which welds can be
obtained with no increase of weld energy after making the first weld
on a component of uncoated steel, without substantial reduction in
size. Shorter pitches may be employed if the energy is increased.

7. Electrodes

7.1 Materials. The welding electrodes shall be of copper
alloy of sufficient cross-sectional area and strength to
carry the welding current and electrode force without
overheating, deformation or excessive deflection.

The electrode materials shall comply with the relevant
requirements of BS 4577,

7.2 Dimensions. The electrode dimensions shall comply
with the requirements of BS 4215, where applicable.

In cases where the requirements of BS 4215 do not apply,
or where the single material thickness is greater than 3 mm,
the dimensions of the electrode shall be agreed between the
manufacturer and the purchaser and shall be such that
welds complying with the requirements of this standard are
produced.

When welding sheets of single thickness up to 3 mm, the
electrode tip diameter chosen shall approximate to the
following formula:

D=6/t
where
D is the initial tip diameter, in mm;
t is the thickness, in mm, of the sheet in contact with
the electrode.

NOTE. Recommended tip diameters are included in appendix B.

Where a pad or mandrel is used as the second electrode, its
surface shall be maintained to suit the profile of the work.

The diameter of at least one of the electrode tips shall not
normally be allowed to increase above 1.25D during service.
When this diameter has been reached the electrode shall be
replaced or redressed to its initial size and contour.

Where two electrode tips of different diameters are in
contact with the work, the permissible increase over the
initial diameter shall apply to the smaller of the two
electrode tips.

NOTE. A greater increase in tip diameter is permissible only if tests
prove that the strength of the weld is not decreased below the
desired requirements.

7.3 Cooling of electrodes. The water cooling hole and

pipe shall comply with the relevant requirements of

BS 4215, where applicable.

NOTE. It is recommended that the water flow should be a minimum
of 4.5 litres/min for uncoated steel sheets of combined thickness up
1o and including 6.0 mm. For uncoated steel plates of combined

thickness greater than 6.0 mm and for all thicknesses of coated
sheets, a minimum flow rate of 7 litres/min is recommended.

8. Weld assessment : type tests

8.1 General. A procedure shall be established for each
machine, for each size of component and for each material

or combination of materials to be used. The record of the
procedure shall be based on the appropriate items from the
list given in appendix C.

The following type tests shall be carried out:

(a) shear test {(sometimes called tensile shear);
(b) cross tension test;
{c) torsion test {optional — see 8.5.6);
(d) visual and metallurgical examination.
8.2 Test pieces

8.2.1 General. When practicable, actual components shall
be used for testing. When it is not practicable to use actual
components, test pieces from the same material shall be
used and sufficient material associated with the test piece
shall be in the throat of the machine to approximate to the
magnetic effect of the work piece under production
conditions.

8.2.2 Shear test piece. The dimensions of shear test
pieces shall be as given in figure 1-and table 1. For test
pieces manufactured from material of a thickness other
than that given in table 1, the dimensions shall be the
subject of agreement between the manufacturer and the
purchaser and shall be such as to provide a representative
shear test of a weld or welds produced in accordance with
this standard.

8.2.3 Cross tension test, The dimensions of tensile test
pieces shall be as given in figure 2 and table 2. Figure 3 gives
a jigging arrangement for the cross tension test piece.

For test pieces manufactured from material of a thickness
other than that given in table 2, the dimensions shall be the
subject of agreement between the manufacturer and the
purchaser and shall be such as to provide a representative
cross tension test of a weld or welds produced in
accordance with this standard.

8.2.4 Torsion test. The dimensions of torsional test
pieces shall be the subject of agreement between the
manufacturer and the purchaser and shall be such as to
provide a representative test in torsion of a weld or welds
produced in accordance with this standard.

8.2.5 Metallurgical examination. A metallurgical section
shall be prepared.

NOTE. For this purpose, the method given in appendix A of
BS 709 : 1971 is recommended.

8.3 Test methods

8.3.1 Shear test, cross tension test and torsion test.

Tests shall be carried out in shear, cross tension and, where
relevant, in torsion, to enable these characteristics to be
assessed in accordance with the requirements of 8.5.3,
8.5.4 and 8.6.5.

8.3.2 Metallurgical examination. The examination of the
metallurgical section shall be carried out under a
microscope having a magnification of not less than x10.

8.4 Number of tests. The number of type tests shall be
sufficient to establish quantitative data in each case.

8.5 Test requirements

8.56.1 Weld diameter. The mean weld diameter shall
approximate to the electrode tip diameter and shall not
fall below 80 % of this value unless the requirements of the
appropriate application standard permit this (see 8.6).

The mean weld diameter shall be the average of two

diameters measured at right angles, one of which shall be
the apparent minimum diameter. Ocuments
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