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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

ALUMINUM WHEEL AND ALUMINUM WHEEL TRIM-SURFACE COATINGS
9985586

1 SCOPE. This specification defines the pretreatment,
paint materials and processing required to paint aluminum
wheels and aluminum wheel trim. Paint durability require-
ments are also included. This specification applies for all cast
and forged aluminum wheels and trim parts, released to meet a
cosmetic durability requirement of 3 years per GM Corrosion
Standards.

2 REFERENCED STANDARDS.

GM1000M GM9071P GM9682P
GM4298P GM9O102P ASTM B449
GM4350M GM9525P 9985586

3 PRETREATMENT REQUIREMENTS AND
PROCESSING FOR BRIGHT SURFACES. Clean and
pretreat with approved products as shown in the GM
Corporate Materials File (MATSPC).

NOTE: Alternate processes must receive engineering depart-
ment approval. On-line treatments using more than one
chemical supplier are unacceptable.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M).  All materials supplied to this specification
must comply with the requirements listed in GM1000M, "Re-
stricted and Reportable Chemicals."

3.2 Pretreatment coating must be uniformly water clear and
not change the color or appearance of the aluminum. There
should be no evidence of a loose or powdery surface following
coating application. Clear chromate treatments must meet
ASTM B449, Class 2 or Class 3.

3.3 Rinse part thoroughly using deionized water. The silica
level should not exceed 1 ppm. The part shall be rinsed until
the conductivity of the DI water dripping from the part is
equivalent to that of the fresh DI water.

3.4 Parts should not be touched or handled in any way fol-
lowing pretreatment and prior to painting, unless clean cotton
gloves are used.

3.5 Each pretreatment system is required to contain a
deoxidization process. Exceptions to this requirement must be
made on the individual part drawing.

3.6 Each wheel design shall be evaluated with approximately
a 5 minute dip in a yellow chromate, after drying the clear
chromate, to demonstrate the integrity of the clear chromate
coating. The supplier shall show the frequency of this QC pro-
cedure in the control plan.

4 PAINTED WHEEL AND TRIM WITH NO BRIGHT
SURFACES.  For aluminum wheels and trim which are
entirely color coated and have no clearcoat applied to bright
surfaces, the following paint process shall be followed.

4.1 Pretreat with products approved in MATSPC specifically
for full face color coated wheels and trim. Chromate treatment
must meet ASTM B449, Class 1.

42 All primer paints must appear on the approved list in
MATSPC. Primer paint thickness must be included in the con-
trol plan for each wheel.

4.3 No coating is to be applied to the mounting surface or lug
nut face areas.

§ ACCENT COLOR APPLICATION.

5.1 Accent color coatings must be compatible with the
approved clear coat materials listed in MATSPC and have no
detrimental effects which might alter the appearance or dura-
bility. All red pigments must be products approved in
MATSPC.

5.2 Apply powder or liquid coating to area specified. Dry
film thickness shall be a SPC item, and is to be 18 um mini-
mum. SPC controls do not apply in areas where the flat
surface is less than 12 mm in width. Edge film thickness data
and location of data points must be included in the control plan
for each wheel/trim.

5.3 Bake at time and temperature recommended by coating
supplier.

5.4 Runs, sags, dry spray and other surface imperfections are
unacceptable.

5.5 No coating is to be applied to the wheel mounting surface
or lug nut areas.

6 CLEARCOAT PROCESSING.

6.1 Wheels and trim that are machined after any paint mate-
rial has been applied must be reprocessed through the
pretreatment steps prior to any subsequent clearcoat applica-
tion.

6.2 The selection of a powder or liquid system for this appli-
cation is left to the discretion of the wheel/trim supplier
providing all requirements of this specification are met and the
system has received prior engineering approval.

6.3 Electrostatically apply powder clear to area specified. Dry
film thickness shall be a SPC item and is to be 38 pm mini-
mum. SPC controls do not apply in areas where the flat
surface is less than 12 mm in width. Edge film thickness data
and location of data points must be included in the control plan
for each wheel/trim.

6.4 Optional liquid coating dry film thickness shall be a SPC
item and is to be 38 ym minimum. SPC controls do not apply
in areas where the flat surface is less than 12 mm in width.
Edge film thickness data and location of data points must be
included in the control plan for each wheel/trim.

6.5 Bake at time and temperature recommended by coating
supplier.
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6.6 Runs, sags, dry spray and other surface defects are unac-
ceptable.

6.7 Following bake, appearance of the clear and accent color
must compare favorably to approved engineering standards.
For matching caps/trim and wheel counterparts, each supplier
is responsible for utilizing production parts from his process
and from the other suppliers process as an ongoing QC proce-
dure to assure color/texture match. The frequencies shall be
included in the control plans. Discrepancies shall be reviewed
by GM NAO Color & Trim Color Coordinators.

6.8 PPAP color/appearance submissions must be produced
with production processing equipment and materials, and the
processing data shall be included in all appearance submis-
sions.

6.9 APPEARANCE: Wheels, caps, and wheel/cap matches
are subject to GP12 requirements.

6.10 No coating is to be applied to the wheel mounting sur-
face or lug nut areas.
PAINT

7 FINISHED DURABILITY

REQUIREMENTS.

PART

7.1 Production parts must meet the requirements of this sec-
tion when tested 72 h min after final bake. A shorter aging
time may be used provided it is recognized that it represents a
more severe condition of test. The durability requirements per-
tain to clear paint on aluminum, clear paint on color paint,
accent color paint on aluminum and topcoat color paint on alu-
minum. PPAP test data submissions must be accompanied with
all process parameters, paint thickness data, etc. for the partic-
ular part.

7.2 These test requirements are intended for routine accep-
tance and control of production painted parts using materials
and processes previously found to be satisfactory. These test
requirements do not represent the complete testing necessary
for engineering approval. Supplier is expected to test beyond
the minimum requirements to include product life and reliabil-
ity, and to show continuous improvement in level and variation
of performance.

7.3 Painted part durability must meet the requirements of
GM4350M (A336), excluding oil resistance dip, gasoline pud-
dle and 336 h salt spray testing. The air blow-off shall be
performed with a rapid scraping of the scribe by the nozzle.

7.4 Painted parts must pass GM4298P for 1000 h with no
more than 3 mm creepback (see GM9102P) from edges and
scribes, and no other loss of adhesion after air blow-off. There
shall be no surface corrosion or coating degradation, excluding
the scribes and cut edges. The air blow-off shall be performed
with a rapid scraping of the scribe by the nozzle. The supplier
is required to test to failure, provide failure analysis, and sub-
mit a plan for continuous improvement to the appropriate
engineer in GM T&WS. T&WS will maintain a database of
salt spray to failure data to be used for updating the minimum
acceptance standard, currently 1000 h,

7.5 Paint adhesion must meet the requirements of GM9525P,
Thermal Shock Test for Paint Adhesion, with 99% adhesion
along the scribe as shown in GM9071P, Figure S.

7.6 Painted parts must show minimal gloss and color change
or any other deleterious effects when subjected to one year of
Florida exposure @ S° from horizontal, facing south. A ’light’
polish shall be used to restore the appearance of the paint.
Performance in salt spray, humidity and thermal shock will be
evaluated before and after Florida exposure. There should be
minimal change in performance. Surrogate parts can be used to
provide data from a particular production line. Data must be
updated annually.

7.7 Painted parts must be tested per GM9682P, Filiform Test.
The acceptance criteria is that the maximum filiform length be
less than 4 mm.

This test shall be used to validate the performance of a scribed
paint system and each wheel design including edges, but not
sample cut edges.

This test shall also be used to identify, and subsequently elimi-
nate, any areas on the wheel that are susceptible to filiform
corrosion.

8 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.

8.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

8.2 Test methods, procedures and equipment used to validate
components to the requirements of this specification must be
PPAP approved. PPAP submissions must include documenta-
tion of approvals for the methods, procedures and equipment
used for validation. PPAP submissions must include approved
control plans and process FMEA's for painted aluminum
wheels and trim.

9 SOURCE SHIPMENT RESPONSIBILITY.

It will be the responsibility of the supplier to insure that the
material is not exposed to temperatures during shipment which
would cause the material to fail to meet any of the require-
ments of this specification.

10 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.
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