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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

PROJECTION WELDING FOR LOW CARBON STEEL
GM4433P

1 SCOPE.

1.1 The projection welding process is a form of multi-point
resistance welding in which the heat is localized by means of
projections embossed upon one of the sheets to be joined. The
success of this process is greatly dependent upon the selection
and maintenance of the proper projection contours and their
location in the sheets being joined. This specification covers
the projection contours and edge distances required for metal
thicknesses from 0.30 to 12 mm inclusive.

1.2 This specification is also used as an “Interim Standard”
for stainless steel and low alloy high tensile steels until such
time as production tests warrant adoption as “standard”.

2 PROCEDURE.

2.1 To obtain the best strengths and to secure the best
electrode life, together with good metal finishing conditions
on the thinner pieces, the following rules for selection of
projections should be observed when sheets of different
thickness are to be welded:

(2) When the projection is to be embossed in the thinner
piece, select height “H” and diameter “D” of
projection according to material to be embossed.

(b) When the projection is to be embossed in the heavier
piece, select height of projection *“H” according to
the thinner piece and diameter of projection “D”
according to material to be embossed.

Example: When projection welding 3.0 mm material
to 0.80 mm material with the projection in the
3.0 mm stock, the projection height “H” would be
0.85 mm maximum and the projection diameter “*D”
would be 5.4 mm maximum.

2.2 The tolerance between projection heights in any one part
shall equal the tolerance shown in Table 1.

2.3 Where two different thicknesses are being welded togeth-
er the strength figure of the thinner material shall govern.

3 EDGE DISTANCE. Minimum distance from edge of
material to center of projection shall conform to the following
when material of the same thickness are being welded:

Stock Thickness, mm Edge Distance
Up to 1.6 inclusive 2-172 D
Above 1.6 to 3.2 incl 2D

Above 3.2 Special Consideration

6 GENERAL INFORMATION. This standard was pub-
lished in January 1948. The latest revisions include the
following: October 1988 editorial revision; complete revision
December 1978,
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TABLE 1 - CONTOUR DIMENSIONS AND STRENGTHS
SPHERICAL RADIUS
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NOT YO BE LESS THAN 70% OF NOMINAL -T —/] \_ ]
REPRESENTS THE MAXIMUM DIAMETER PROJECTION SHOULD BLEND INTO THE
RAISED ABOVE THE METAL SURFACE —jus—— D —emr STOCK SURFACE WITHOUT SHOULDERING
T D H Shear T D H Shear
Material | Proiection Diameter | Projection Height Strength Material | Projection Diameter Projection Height Strength
Thickness mm mm N Thickness mm mm N

mm Min Max Min Max Min mm Min Max Min Max Min
0.30 2.5 4.50 4.85 5500
0.35 2.00 2.10 0.40 0.50 900 2.8 4.80 5.15 1.2§ 1.40 6 500
0.40 3.0 5.00 540 7 500
0.45 3.2 5.50 6.00 8 500
0.50 2.20 2.30 0.50 0.60 1200 35 6.00 6.50 1.30 1.50 9 000
0.55 3.8 6.50 7.00 9 800
0.60 4.0 7.00 1.50 10 500
0.65 2.50 2.65 0.60 0.75 1 500 4.2 7.20 7.70 1.45 1.65 11 400
0.70 4.5 7.50 8.00 13200
0.80 4.8 7.80 8.30 14 200
0.90 3.00 3.15 0.75 0.85 2000 5.0 8.00 8.50 1.55 1.78 15 500
1.00 5.5 8.50 9.00 18 000
1.1 6.0 9.00 9.50 1.70 1.90 20500
12 3.50 1 370 | 050 | 1.00 | 2800 70 | 1100 | 1150 | 1.90 | 2.10 | 25500
8.0 12.00 12.80 2.00 2,25 32000
:g 4.00 4.25 1.00 1.15 3400 9.0 13.00 13.80 2.20 245 40 000
10.0 14.00 14.80 2.40 2.65 48 000
%(2) 4.20 4.50 1.10 1.25 4 500 11.0 15.00 15.80 2.50 2.75 56 000
: 12.0 16.00 16.80 2.60 2.85 65 000
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