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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

PROJECTION WELDING QUALITY STEEL — ELECTRO GALVANIZED
GM6281M

1 SCOPE. This specification is for a grade of low car-
bon, electro galvanized sheet steel for use in the fabrication of
automotive hardware parts where subsequent assembly opera-
tions include projection welding of the parts.

2 REFERENCED STANDARDS.

GM4298P ASTM A90 ASTM E4S
GM9073p ASTMEIS ASTM El112

3 REQUIREMENTS.

3.1 Steel Making Practice. Steel furnished to this specifica-
tion shall be refined by the basic oxygen or open hearth
process and shall be cast into ingot molds or cast continuously.
Optimum practices should be employed to keep residual ele-
ments and inclusions in the steel as low as possible.

The steel shall be processed following appropriate hot break-
down and pickling, cold rolled (if required) on continuous
mills, annealed and temper passed (if required) to meet final
requirements for finish, quality and size.

3.2 Chemical composition. The ladle chemistry of the steel
furnished shall have the following composition limits (mass
D):

@81 4210) 1 WSSO R SR TR TS URERUUURP 0.13 max,
MaNGANESE ..eoveeeernrererenrreeracreenemesseeeruesssnsessees 0.25 to 0.60
PhOSPROTUS......cociieieieeeirerncriene s s sserassaneres 0.04 max,

....0.05 max,

3.2.1 Chemical analysis shall be performed by analytical pro-
cedures as published by ASTM or other methods of proven
equivalent accuracy.

3.3 Quality. Steel produced under standard mill practices
from ingots (mechanically or chemically capped or killed only)
or from killed continuous cast slabs is to be furnished. This
steel must meet the chemical, hardness, metallurgical and fin-
ish requirements of this specification to insure good response
of the steel to projection welding.

3.4 Mechanical properties. The steel furnished to this specifi-
cation should be as hard as practicable (for welding
considerations) and still possess sufficient ductility to make
each specific part.

3.4.1 Since this requirement varies with each part design,
specific mechanical properties are not covered by this specifi-
cation, but rather must be established individually for each part
by mutual agreement between the user and the supplier and so
specified on the purchase order. Example: Careful testing of
electro galvanized sash-cam channel assemblies has shown
that the optimum hardness of the cam which bears the projec-
tions is HRB 60 min while sash channel should be HRB 50
min. Hardness shall be checked in accordance with ASTM
El8.

3.5 Finish. The stee] furnished under this specification shall
have an electrolytic zinc coated finish, conforming to the fol-
lowing requirement, applied to cold rolled steel or hot rolled
steel as indication on the Purchase Order.

3.5.1 Zinc coating mass per side shall be 15 to 30 g/m? when
determined by single spot test in ASTM A90.

3.5.2 Corrosion resistance. Shall withstand 8 h neutral salt
spray exposure (GM4298P) without developing base metal
corrosion.

3.5.3 Surface roughness. Microfinish of the base metal and
zinc finish should be as fine as commercially possible; 2.60 um
max when tested per GM9073P.

3.6 Metallurgical Aspects. Material furnished shall be an as
shipped fine grain steel with a grain size of ASTM Size #5 or
finer, when tested per ASTM E112.

3.6.1 The carbide size and distribution must be as fine and
uniform or better than shown in Figure 1. Figure 1 is a photo
micrograph of carbide distribution, is available from GM
Engineering Standards on request.

3.6.2 1tis preferred that steel furnished have a level of clean-
liness equal to or better than rating A3T, B2T and D3T as
established by ASTM E45, method A.

3.7 Dimensional Tolerances. AISI standard tolererances for
thickness, width, length and camber shall apply unless other-
wise specified. If product or process requirements dictate,
narrower thickness tolerances may be specified within industry
capabilities.

3.8 Edges. A cut edge shall be furnished unless otherwise
specified on the Purchase Order.

4 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by materials engineering as meet-
ing the requirements of this specification.

5 INSPECTION AND REJECTION. Al shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by materials engineering. There
shall be no changes in either formulation or manufacturing
processes permitted without prior notification and approval by
materials engineering. Lack of notification by the supplier con-
stitutes grounds for rejection of any shipment. While samples
may be taken from incoming shipments and checked for con-
formance to this specification, the supplier shall accept the
responsibility for incoming shipments meeting this specifica-
tion without dependence upon purchaser’s inspection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
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specification number have been qualified by materials engi- 7 GENERAL INFORMATION. This is a newly issued
neering as meeting the requirements of this specification. Standard, originated by BOC in November 1989, revised from
FBMS 16-101.
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