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1 SCOPE. This specification applies to all sheet steel
blanks approved by GM to be joined by roller mash seam
welding.

1.1 This specification applies to lap joining of same of differ-
ing gauge thicknesses of flat sheet steel blanks.

2 REFERENCED STANDARDS.
ASTM EB

3 PURPOSE.

3.1 The purpose of this specification is to provide acceptance
criteria for roller mash seam lap welds in sheet metal blanks.
This document was developed for automotive products in
which GM is responsible for establishing or approving product
design.

3.2 The application of the requirements of this specification
is mandatory unless a specific note on the part drawing estab-
lishes different weld criteria. Exceptions from these
requirements shall be made in accordance with good engineer-
ing practice.

3.3 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 may lead to an erroneous result or
conclusion.

3.4 Roller mash seam welds are considered discrepant when
they do not meet the criteria of this specification, Discrepant
roller mash seam welds often retain some of their engineering
properties and may still contribute to product integrity.

3.5 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 GM corporate
and group procedures.

3.6 These acceptance criteria are to determine that the physi-
cal properties of the panels have been developed to a proper
level. Additional requirements for appearance, handling, sub-
sequent processing, etc. may be established in addition to the
requirements contained herein.

4 ACCEPTANCE CRITERIA.

4.1 The roller mash seam welds are to be evaluated to the fol-
lowing acceptance criteria.

4.2 CONTINUITY. The full seam length must be joined in a
continuous single pass for the length of the specified weld,

The weld shall show complete metallurgical bond along the
entire length of the weld seam.

4.3 CRACKS. The weld and heat affected zone (HAZ) must
be free of cracks. Cracks should not be confused with the area
not bonded near the edges of the interfacing sheets. See Figure
1.
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FIGURE 1

4.4 BUILDUP. Buildup is the increase in the thickness
caused by overlapping of the sheets to be welded. See Figure
2, Maximum buildup shall be specified by the product and
processing requirements.
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FIGURE 2

4.5 POST WELD SURFACE CONDITION. The weld sur-
face shall be free of loose scale, burrs and oxides of coatings
which may interfere with further forming operations.

4.6 MICROSTRUCTURE. When the weld is cross sec-
tioned, etched and examined, the microstructure of the weld
shall be free of excessive centerline segregation, hard marten-
sitic microstructure, and have minimal grain boundary
precipitation.
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4.6.1 Generally, there are 3 types of microstructures common
to the roller mash seam welding process. The microstructures
are seen when etched metallurgical samples are viewed under a
microscope. The microstructures are described in 4.6.2 to 4.6.4

4.6.2 Homogeneous Structure. Examine for homogeneous
structure throughout with no clearly visible weld nugget or
joint line. Joints of this type are often obtained with uncoated
sheets of the same quality.

4.6.3 Visible Weld Nugget. A visible weld nugget in the cen-
ter of the joint and welds with clearly visible joint lines outside
the weld nugget. Joints of this type are typical of uncoated and
coated sheets with relatively low electrical material resistance
and high surface resistance. The position of the nugget may
vary considerably. The formation of a liquid weld nugget in
the weld is mainly dependent on the ratio of the material resis-
tance to the transition resistance between the sheets. The size
of the overlap and the welding speed are further influencing
factors.

4.6.4 Visible Joint. The final type of weld is one with no
weld nugget and a clearly visible joint line across the entire
weld. Joints of this type are typical of coated sheets and sheets
with relatively high electrical material resistance and low sur-
face resistance.

4.6.4.1 The joint line clearly visible at low magnification
rates may be the result of etching, caused by different grain
sizes in the base material and the joint line, differences in the
composition of the base material and the surface layer, alioys
between the sheet material and the coating material or the
inclusion of impurities in the sheet surface.

4.6.42 HAZs and welds with clearly visible joint lines, at
magnifications between 30 and 100X, should be examined at a
higher magnification (> 300X) in order to evaluate the quality
of the weld. Magnification of 300X is needed in order to judge
whether a connection has been made by recrystallization
across the welded surface.

4.6.4.3 Inclusions of impurities and of coating material in the
region of the weld line between the sheets generally have no
detrimental effect on the strength of the seam because of the
large width of overlap in relation to the sheet thickness. Such
inclusions can be clearly seen on welds of coated sheets.
Inclusions of coating materials are usually spherical or plate-

shaped.

4.7 MICROHARDNESS. Knoop or Vickers microhardness
of the weld, heat affected zone and bare metal can be used to
characterize the hardness of the weld joint. The peak hardness
of the weld is a function of the base metal carbon content and
the rate of weld metal cooling. The width of the hardened heat
affected zone is a function of alloying elements and its rate of
cooling. Hardness affects the maximum level of forming,
Unless otherwise specified, microhardness shall not exceed
twice the hardness of the harder parent metal.

48 STRENGTH. The welded panel shall have greater
strength through the weld than is present in the base metal.
This shall be evaluated through a tensile test of a sample which
contains the roller mash seam weld in its center. The sample,
when subjected to a sufficient tensile load, shall fail outside of
the welded zone. The required tensile properties may be called
out on the part drawing and will depend on product require-
ments. In this case, tensile properties for the weld seam are
typically a percentage of the parent material tensile properties.
See Figure 3 for tensile test failure analysis.

UNSATISFACTORY
‘ E Q

4492-003(7/93)

SATISFACTORY

FIGURE 3

4.8.1 Longitudinal Tensile Test. The weld is in line with the
applied load. Testing of subsize specimen of the welded area
per the procedure outlined in ASTM E8 can give accurate lev-
els of elongation. This can be correlated to forming operations.
See Figure 4,
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FIGURE 4

4.8.2 Any Cupping Test (like Olsen) in which the sample
fails through the metal, splitting other than parallel along the
weld seam within the weld and heat affected zone is consid-
ered acceptable.
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