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1 PURPOSE.

1.1 The purpose of this specification is to provide acceptance
criteria for laser lap welds in automotive products for which
General Motors is responsible for establishing or approving
product design.

1.2 The application of the requirements of this specification
is mandatory unles a specific note on the weld drawing estab-
lishes different weld criteria. Any exceptions from these
requirements must be made in accordance with good engineer-
ing practice.

1.3 Welds are considered satisfactory when they carry the
intended or expected 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 specifica-
tion; therefore, while the weld quality criteria of this
specification are consistent with service loading requirements,
they have been established based on the use of process and
product monitoring. Any attempted application of this docu-
ment to other uses, such as post-crash weld quality assessment,
may lead to an erroneous result or conclusion.

1.4 Laser welds are considered discrepant when they do not
meet the criteria of this specification. Discrepant laser welds
often retain some of their engineering properties and may still
contribute to the integrity of the assembly.

1.5 The welding source is responsible for establishing prac-
tices and test methods to assure that the criteria of this
specification are met, and are consistent with General Motors’
corporate and group procedures.

2 SCOPE.

2.1 This specification applies to UNS G10050 (SAE 1005) to
UNS G10100 (SAE 1010) carbon steel sheet and strip, bare
and galvanized combinations approved by GM for products
joined by linear laser lap welding. Its application is currently
restricted, however, to metal combinations in which at least
one metal thickness at the faying surface to be welded is less
than or equal to 1.5mm in thickness. The welding requirements
for metal combinations not covered by this specification shall
be clearly specified on the weld drawing.

3 CATEGORIES OF LASER WELDS.

3.1 There are 2 categories of laser welds: structural and pro-
cessing.

3.1.1 Structural Laser Welds. Structural laser welds are
installed for performance of the product. All laser welds are
structural unless specifically noted as processing welds on the
weld drawing.

3.1.2 Processing Laser Welds. Processing laser welds are
installed to faciliatate inprocess assembly, but are not required
for structural performance of the product. Processing laser

welds must be approved by Product Engineering and shown on
the weld drawing.

4 INDIVIDUAL LASER WELD ACCEPTANCE
CRITERIA.

4.1 Laser welds are to be evaluated to the following criteria
utilizing the included definitions:

4.1.1 Structural laser welds shall be evaluated to the require-
ments of 4.2, 4.3, 4.4, 4.5, 4.6, 47 and 4.8.

4.1.2 Processing laser welds shall be evaluated to the require-
ments of 4.5, 4.7 and 4.8.

4.2 Bead. The bead is the fusion zone measured in the plane
of the faying surface(s).

4.2.1 Size. A laser weld whose measured bead width and
bead length meets the size requirements established in the fol-
lowing sections is an acceptable weld.

422 Bead Width. The bead width shall have a minimum
value of 1| mm. Bead width is a function of the laser generator
and optic chain and typically does not vary from weld to weld
(Figure 1).

4.2.3 Bead Length. The bead length shall be the total length
of fusion, measured at the faying surface, subtracting all
imperfections in the weld (4.3). Laser bead length shall be as
specified on the weld drawing within the tolerance shown in
Table 1 unless otherwise toleranced on the weld drawing (Fig-
ure 2).

-4.2.4 Although in most cases destructive testing will result in

failure of the parent metal surrounding the weld, certain types
of loading will cause failure to occur through the fused area. In
these cases, metallurgical examination of the fusion zone at the
faying surface must be used to determine acceptability.

4.25 A laser weld which is shorter than the weld drawing
specified minimum toleranced bead length is considered dis-
crepant. A laser weld which is longer than the weld drawing
specified maximum toleranced bead length is considered struc-
turally satisfactory, however, the welding process must be
corrected to eliminate the excessive length.

TABLE 1 — BEAD LENGTH TOLERANCES

Weld Drawing Specified Allowable Tolerance, mm
Bead Length, mm
Upto 25 3
29 - 50 t6
54 - 75 9
79 and Up 12

NOTE: Bead lengths between ranges must not be specified to avoid
tolerance overlap.
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FIGURE 1 - MEASUREMENT OF BEAD WIDTH

4.3 Weld Imperfections. Skips, voids, inclusions of foreign
matter, undercutting greater than 25% of the metal gage, or
other discontinuities at the faying surface are considered as
weld imperfections.

4.3.1 Skips. Any portion of the weld not properly fused shall
be considered a skip.

43.2 Voids. Cavity type discontinuities formed by gas
entrapment during solidification.

4.4 Width Edge Weld. A laser weld in which the width of the
weld bead is not contained within all edges of the sheet metal
is a width edge weld. A width edge weld is a discrepant weld
(Figure 3).

Boad Length Measured s
the Interface

SECTIONB-B
{magnified for clarity)

FIGURE 2 - MEASUREMENT OF BEAD WIDTH

4.4.1 Length Edge Weld. A laser weld in which the length of
the weld bead is not contained within all edges of the sheet
metal is a length edge weld. A length edge weld is a discrepant
weld if the length of the weld area contained within all edges
of the sheet metal does not meet bead length requirements
(4.2.3 and Figure 4).

4.5 Location Tolerance. A laser weld which is placed on the
assembly greater than 30 degrees from the orientation shown
on the weld drawing is a discrepant weld. A laser weld which
is placed on the assembly greater than Smm from the indicated
location when a locating dimension to an identifiable feature is
specified, or 10 mm from the indicated position when no locat-
ing dimension is specified, is a discrepant weld.

4.6 Undercutting. Undercutting is a condition in which the
welded surface drops below the parent metal surface, similar to
indentation caused by resistance spot welding. Laser welds
which have undercutting less than 25% of the metal gage are
considered acceptable welds. That portion of weld which has
undercutting greater than 25% of the metal gage shall be con-
sidered a weld imperfection (Figure 5).

4.6.1 Surface Porosity. Surface porosity along the length of
the laser bead is to be considered as a form of intermittent
undercutting (Figure 6).
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