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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

PRECOATED SHEET STEEL FOR FLEX FUEL TANK APPLICATIONS
GM6295M

1 SCOPE. This specification covers cold rolled steel
sheets that have been zinc nickel coated and then roll painted
on both sides. This material is suitable for gasoline, diesel,
gasoline, and methanol fuel mixtures.

2 REFERENCED STANDARDS.

GM4298P GM6201M GMS508P
GM4350M GM6284M GM9511P
GM4465P GM9052P GM9659P
GM6160M GM9071P
GM6190M GMS9505P

3 REQUIREMENTS.

3.1 BASE METAL. Material furnished to this specification
shall be low carbon, cold rolled steel sheet. The quality of the
steel is to be agreed to by steel supplier and fabricator, in order
to manufacture individual components. The sheet steel shall be
coated with a homogeneous zinc nickel alloy electrolytically
deposited, using a continuous coil line process. The composi-
tion range allowed is 10 to 14% nickel by weight; the balance
is zinc per GM6284M.

3.1.1 For the base metal ZnNi coating, the side-side coating
mass designation is analogous to that outlined in GM6201M
for electroplated zinc coatings. The ZnNi coating mass distri-
bution shall be 30N30N, where N designates the zinc nickel
product.

3.2 COATINGS.

3.2.1 The topcoat paint shall consist of a thermoset epoxy
resin system with 34% * 2% content of aluminum particles
and 20% + 2% content of nickel particles. The organic topcoat
paint film shall be uniform across the width and length of the
coil and on both sides.

322 The paint dry film thickness shall be in the range of
7.6-11.4 p (0.3-0.45 mils).

3.2.3 The ZnNi coating shall be pretreated on the paint line
prior to painting. Pretreat with chemicals on the approved list
per the Corporate Materials File for GM6295M.

3.2.4 After roll painting, the product must be lubricated on
both sides with approved products from the Corporate
Materials File. The lubricant shall be water soluble, dry to the
touch, and non hygroscopic to the degree that it does not affect
formability. The fabrication facilities are responsible to assure
that washers containing the dissolved lubricant do not degrade
the organic coating. PH control of the washers is mandatory.

3.2.5 The bake temperature of the paint must not cause the
peak metal temperature to exceed 260°C.

3.2.6 The paint must be compatible with seam welding pro-
cesses as defined by the fabrication facilities.

3.3 PAINT ADHESION. The adhesion of the paint to the
ZnNi shall be capable of withstanding normal forming opera-
tions without loss of adhesion and pass the following Olsen
Cup Ductility Test. The following tests should be employed
for quality control and sample submissions, however, passing
these minimum test requirements does not necessarily indicate
that the process is optimized for corrosion performance.

3.3.1 On an unwashed production test panel, form an Olsen
Cup to a depth of 7.62 mm. The coatings are to be tested as
follows: at the edge, center, edge of the strip, three per side,
including the top and bottom of the strip. The inside diameter
of the lower die shall be 25 mm and the interchangeable upper
die diameter shall be as shown in Table 1 of GM6190M for the
material thickness specified.

3.3.2 After forming the Olsen Cup, warm water (approxi-
mately 38°C) wash until the dry lube is completely removed,
air dry and tape test per GM9071P. The imprinted tape sample
shall exhibit an adhesion rating of No. 8 or better when com-
pared to the Olsen Cup Photographic standards shown in
GM6190M. Cohesive paint failures should not be included in
this evaluation.

3.3.3 Simulated Draw Bead Coating Adhesion. This test is
applicable for sheet metal thickness less than 1.25 mm. The
adhesion of the topcoat paint to the ZnNi coated base metal
shall exhibit less than 1% coating removal when tested in
accordance with GM9052P.

3.4 CORROSION RESISTANCE. The following tests must
be passed for initial approval of materials, sources and pro-
cesses. These data are not required for sample submissions.

3.4.1 Neutral salt spray per GM4298P and GM9071P for
1000 h, with no loss of adhesion, red rust, or blistering.

3.4.2 Humidity exposure per GM4465P and GM9071P for
1000 h, with no loss of adhesion.

3.43 Scab corrosion test GM9511P for 20 cycles.

3.4.4 Cyclic corrosion test GM9505P (Cycle I), 10 years of
equivalent cosmetic corrosion, panels must rate 8 points or
better on GM Engineering Corrosion Standards.

3.4.5 Fuel resistance test per GM9659P. There shall be no
visible blisters, rust spots, flaking, etc. in the field of the panel
or along the scribe. The edges of the panels can be used for
relative performance comparisons but should not be used for
pass/fail criteria. Appearance of the domes should be used for
evaluating relative performance of materials.

3,46 The following tests should be employed for quality
control and sample submissions, however, passing these mini-
mum test requirements does not necessarily indicate that the
process is optimized for corrosion performance.

3.5 GM4350M (A336) EXCEPT CURE TEST. Cure test is
minimum 10 double rubs to break through topcoat paint with
PM acetate,
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4 FORM SIZE AND QUALITY.  Sheets shall be rectan-
gular and flat within commercial tolerances and shall be
furnished in size and thickness specified within the tolerance
depicted for this product in GM6160M, Wrought Metal
Dimensions and Tolerances, unless otherwise specified.

5 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

5.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory), or equivalent, must be submitted
with any new submissions or where a composition change has
occurred.

6 INSPECTION AND REJECTION. All 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 engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

7 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirements of this specification. Sources are
available through the on-line MATSPC System.

8 GENERAL INFORMATION. This standard was origi-
nated by NAO (MAD) in October 1992.
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