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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

CHROMATE-ZINC DUST COMPLEX/ZINC-RICH PREPRIMED
GALVANIZED STEEL SHEET
GM6296M

1 SCOPE. This specification covers requirements for a
weldable chromate-zinc dust complex/zinc-rich primer coating
system on galvanized steel sheets in coils and cut lengths. It is
applied to electroplated zinc or hot dipped galvanized steel by
a coil coating process on one or both sides. This primer coat-
ing system is not intended for Class 1 surfaces. For one side
primed product the opposite surface can be used for exposed
applications.

1.1 EXAMPLE OF PRINT CALLOUT IS GM6296M,
GM6185M (70G70GU).

2 REFERENCED STANDARDS.

GM3624M GM6201M 9981831
GM6180M GM9052P ASTM B117
GM6185M GM9511P ASTM B568
GM6190M GM9540P

3 BASE METAL. Material furnished to this specification
shall be galvanized steel sheet. Mechanical, physical and other
properties, including galvanized coating weights, shall con-
form to the limits established for the quality of sheet steel
specified by the purchaser. If only one side of the steel is
coated with the chromate and zinc-rich primer, the surface
quality of the opposite (unprimed) side shall conform to the
limits established for the quality of sheet steel specified by the
purchaser.

4 COATING. The coating shall be uniformly applied
across the width and length of the coil on one or both sides of
the galvanized surfaces (except where striped material is speci-
fied). The coating shall consist of a chromate/zinc dust
complex and a subsequent zinc-rich primer. If one-side appli-
cation is specified, the coating shall be applied in such a
manner as to provide, on the uncoated surface, a condition to
achieve a high quality zinc phosphate conversion coating and
subsequent paint adhesion performance properties.

5 ADHESION.

5.1 OLSEN CUP ADHESION. Form an Olsen Cup to a
depth of 7.62 mm with the zinc primer coating on the tension
side. If two-sided application is specified, each side shall be
tested independently. The inside diameter of the lower die shall
be 25 mm and the interchangeable upper die diameter shall be
as shown in Table 1 for the metal thickness specified. For each
coil of steel to be tested, 3 samples shall be taken across the
coil width: One a least 10 cm from each edge, and one from
the center. Olsen Cup adhesion measurements should be done
on clean, oil-free samples. Oil can be removed by washing
with VM & P Naptha, or suitable substitute, and air dried.

5.1.1 Within 20 minutes maximum after forming, apply
Permacel 99 (Permacel Corp., New Brunswick, N.J.) pressure
sensitive tape 20 mm wide and 65 mm long over the dome

area and smooth firmly. Remove tape with a firm, rapid,
upward pull (perpendicular to panel) and place the imprinted
tape sample on white paper for better visibility. The imprinted
tape sample shall exhibit a minimum adhesion rating of 6, and
an average adhesion rating of 7 or better across the width of
the coil, when compared to photographic standards (see
GM6190M).

5.1.2 Simulated Draw Bead Coating Adhesion. This test is
applicable for sheet metal thickness less than 1.25 mm. The
adhesion of the zinc-rich primer to the chromate/zinc dust
complex, the chromate/zinc dust complex to the galvanized
surface, and the galvanized plating to the base metal shall
exhibit less than 1% coating removal when tested in accor-
dance with GM9052P.

5.1.2.1 To assure uniform, clean surfaces, panels should be
cleaned according to 5.1 then lightly oiled with GM approved
light-weight mineral seal oil (9981831).

5.1.2.2 Due to the higher lubricity of the primed surface
(compared to galvanized surfaces), higher seizure loads are
observed for primed galvanized than for galvanized alone. For
this reason, when evaluating one-side primed two-side galva-
nized, only the primed side should be rated for coating
removal.

NOTE: This test is to be used for material qualification and
for evaluation of discrepant material on a comparative basis.

TABLE 1
Metal Ball dia Upper Die | Cup Depth?
Thickness! dia
mm mm mm mm
0.60-1.50 222 25.0 7.62
1.51-2.30 222 28.6 7.62

!The minimum base metal thickness docs not include the zinc primer
film thickness.

2Cup Depth is defined as the actual ball travel during time of
formation of the cup (from under surface of flat panel to under surface
of cup).

6 COATING WEIGHT/THICKNESS. The 3 layers of
coating must meet the following requirements:

6.1 GALVANIZED COATING MASS. The zinc coating
mass shall conform to the requirements as prescribed in
GM6185M if the base material is hot dip galvanized, or
GM6201M if the base material is electroplated zinc.

6.2 CHROMATE/ZINC DUST COMPLEX COATING
MASS. When tested by x-ray fluorescence (ASTM B568),
the coating weight of the chromate/zinc dust complex
expressed as chromium shall be 430 mg/m? (+100 or -50).
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6.3 ZINC-RICH PRIMER COATING THICKNESS.

Cut a sample with a minimum coated surface area of 4500
mm?, Remove oil and air dry according to 5.1. Weigh to near-
est 1 mg. Remove all zinc-rich primer by repeated wiping with
tissue soaked with methyl ethyl ketone solvent. Air dry and re-
weigh, The thickness is calculated based on the zinc-rich
primer density of 3.75 g/cm’®, according to the following equa-
tion:

Weight Loss (mg) 1000

Thickne: -
tckness (um) Surface Area (mm® *375

The thickness shall be 9.0 um (+2.5 or —1.5).

7 MARKING.

7.1 The primed side shall be identified with markings run-
ning the length of the coil at sufficient intervals to assure
positive identification of the blank.

7.2 The ink used for marking shall not interfere with weld-
ing, phosphating, transfer to the opposite side or print through
during part fabrication.

8 CORROSION RESISTANCE. Panels used for corro-
sion testing shall be cleaned according to 5.1. The uncoated
side and edges of the test panels shall be protected with
polypropylene carton sealer tape or paint before testing (3M
#371 Packaging Tape or equivalent).

8.1 SALT SPRAY - FLAT PANELS. Panels prepared in the
above manner shall be capable of withstanding 5% neutral salt
spray (ASTM B117) for a minimum of 500 h with no more
than 2% red rust (excluding the area 3.5 mm from the taped
edges).

8.1.1 Salt Spray - Scribed Panels. Panels prepared in the
above manner and in addition scribed through all coating lay-
ers to bare steel using a cutting tool, shall withstand 240 h
exposure with no more than 2% red rust in or near the scribed
area. This test confirms galvanic protection.

8.1.2 Salt Spray - Olsen Cup Test Panels. Panels used for
this test are those previously used to determine coating adhe-
sion described in 5.1 and 5.1.1. Panels cleaned and taped
according to ASTM B117, Paragraph 6, shall be tested in 5%
neutral salt spray. After 500 h, red rust corrosion shall be 6 or
better when compared to photographic standards.

NOTE: Oilsen Cup Corrosion Photographic Standards are
available from Systems Engineering - Engineering Standards.

8.2 GALVANIZED OR UNPRIMED SIDE. Corrosion tests
on the galvanized or unprimed side shall conform to all
requirements of GM6185M if the base material is hot dip gal-
vanized, or GM6201M.

9 WELDABILITY. For welded applications, material fur-
nished to this specification shall be resistance spot weldable as

agreed upon by the supplier and purchaser. When weld lobes
are performed for this material, premature flashing is expected
due to burn-off of the coating, and does not constitute failure.
The high side of the lobe shall be defined by excessive stick-
ing of the electrodes, heavy brassing of the electrodes, or
excessive flashing (metal explosion).

10 ADHESIVE BONDABILITY. For bonded applica-
tions, the coated surfaces of the material furnished shall be
adhesively bondable as determined by GM3624M,

10.1 For this material, mode of failure is expected to be cohe-
sive, either within the adhesive layer, within one of more of
the coating layers, or mixed between the adhesive layer and
coating layers. Adhesive failure (failure at the interface
between coating and adhesive) is not acceptable.

11 SURFACE TEXTURE. (Exposed applications only.)
The uncoated surface of one-side coated steel furnished to this
specification for outer panel applications shall meet the
requirements of GM6180M.,

12 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.

12.1 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.

13 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.

14 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.

15 GENERAL INFORMATION. This standard was
originated by the Metallic Committee in December 1992.
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