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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

AUTOMOTIVE RESISTANCE SPOT WELDS
GM4488M

1 SCOPE. This specification provides acceptance criteria
for resistance spot welds (RSW) in automotive products for
which GM is responsible for establishing or approving product
design.

1.1 The application of the requirements of this specification
is mandatory, unless a specific note on the weld drawing estab-
lishes different weld criteria. Any exception from the
requirements of GM4488M must be made in accordance with
good engineering practice.

1.2 Key Product Characteristics (KPC) designations for spe-
cific welds or patterns may create product requirements
beyond those of this specification.

1.3 Welded structures are considered satisfactory when they
carry the intended service loads for a required period. Service
loads on weldments in a vehicle are varied in both type and
magnitude and cannot be addressed by this specification;
therefore, while weld quality criteria of this specification are
consistent with service loading requirements, they have been
established specifically for use in process and product monitor-
ing. Any attempted application to this document to other uses,
such as post-crash weld quality assessment, may lead to an
erroneous result or conclusion.

1.4 Spot welds are considered discrepant when they do not
meet the criteria of this specification. Discrepant spot welds by
retaining a portion of their engineering properties may still
contribute to the integrity of the assembly.

1.5 The welding soutce is responsible for establishing prac-
tices and test methods to assure that the criteria of this
specification are met, and are consistent with
GM9621PResistance Spot Welding Control Procedure.

2 REFERENCED STANDARDS.

GM4491M
GM6122M

GM1000M
GM1805QN

GM9621P

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, "Restricted
and Reportable Chemicals."

3.2 CATEGORIES OF SPOT WELDING. There are two
categories of spot welds: structural and processing.

3.2.1 Structural Spot Welds. Structural spot welds are
installed for performance of the product. All spot welds are
structural, unless specifically noted as processing welds on the
weld drawing. All structural spot welds shall be assigned to
pattems.

3.2.2 Processing Welds. Processing welds are installed to
facilitate in-process assembly, but are not required for struc-

tural performance of the product. Processing spot welds must
be approved by Product Engineering and shown on the weld
drawing,

4 INDIVIDUAL SPOT WELD ACCEPTANCE
CRITERIA.

4.1 Spot welds are to be evaluated to the following criteria:

4.1.1 Structural spot welds shall be evaluated to the require-
ments of 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9 and 4.10.

4.1.2 Processing spot welds shall be evaluated to the require-
ments of 4.3, 4.4, 4.7 and 4.10.

4.2 SIZE. A spot weld whose measured button or fuse size is

equal to or larger than the appropriate value in Table 1 is an
acceptable weld. Undersize welds are discrepant.

TABLE 1 - MINIMUM WELD SIZE FOR

RESISTANCE SPOT WELDS
Metal Thickness Dia of Button or Fused
Thinnest Sheet Area
mm mm
0.40 - 0.59 3.0
0.60 - 0.79 35
0.80 - 1.39 4.0
1.40 - 1.99 45
2,00 -2.49 5.0
2,50 - 2.99 5.5
3.00 - 3.49 6.0
3.50 - 3.99 6.5
4.00 — 4.50 7.0

NOTE 1: To determine the minimum weld size for a two metal
stackup, use the metal thickness which is the thinner of the two sheets
when referencing Table 1. When three or more sheets are being
welded, the second thinnest metal thickness in the total stackup will
determine the minimum weld size for each pair of contacting sheets
where fusion is required when referencing Table 1. The minimum
metal thickness specified by Product Engincering on the part drawing
or change authorization should be used.

NOTE 2: Equipment set-up diameters, which are larger than the
values of Table 1, are normally established. They are not provided in
this specification.

4.2.1 Fused diameter is measured in the plane of the faying
surface (see Figure 1).

4.2.2 The button is that part of the weld, including all or part
of the nugget, that tears out in a destructive weld test. The
average button diameter is calculated by adding the measure-
ment of the major axis to the measurement of the axis
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perpendicular to the first axis and dividing by 2 (see Figure 2).
The measurements are to be taken at the faying surface.

4.2.3 With certain steels or types of loading, a button may not

always result from destructive testing. In these cases metallur- dy 102

gical examination of the fusion zone must be used to

determine acceptability. 1
/

4.3 CRACKS. Spot welds which crack around the circumfer- ~—_

ence are discrepant welds. Spot welds with surface cracks 2

confined within the impression left by the electrodes are not (A)
discrepant welds.

dCOMEINATION 170 2

4.4 HOLES. Spot welds which contain holes which extend
through the weld are discrepant welds. j

4.5 MISSING WELDS. When less than the specified num- t
ber of welds exist, the number omitted are discrepant welds. C D = 2

4.6 EDGE WELD. A spot weld in which the area of the spot
weld, as defined by the impression left by the electrodes, is not 4
contained within all edges of the sheet metal is a discrepant COMBINATION 2 10 3
weld (see Figure 3). (B)

4.7 LOCATION TOLERANCE. A spot weld which is placed
on the assembly greater than 10 mm from the indicated loca- d=BUTTON DIAMETER
tion when a locating dimension to an identifiable feature is
specified, or 20 mm from the indicated position when no locat-
ing dimension is specified, is a discrepant weld. , 4488-001(3/92)

4.8 DISTORTION. Spot welds in which the sheet surfaces
are distorted more than 25° from the normal plane (see Figure
4) must have the welding process adjusted to reduce the distor-
tion to below 25°.

FIGURE 1 - MEASUREMENT OF FUSED AREA
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