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1 SCOPE. This specification covers the basic require-
ments for a dip applied black corrosion protective coating
systam for low carbon steel. The coating process consists of an
iron phosphate, a dip applied, black zinc-rich epoxy primer,
and a dip applied black pigmented epoxy topcoat.

1.1 The coating is suitable for the interior and exterior of fuel
filler pipe assemblies where high level of corrosion protection
and a black color are required. The coating must be resistant to
conventional hydrocarbon fuels, methanol-based flex fuels as
described in Gasoline/Methanol Mixtures for Materials
Testing, September 1990, SAE 90-0868EG, and fuels specified
in GM’s Technical Specifications for the fuel systems, "Fuel
Storage and Handling Subsystem Technical Template'.

2 REFERENCED STANDARDS.

GM1000M GM6190M GM9540P
GM4298P GM9G71P GM9659pP
GM4350M GMOI505P ASTM D247
GM4465P GM9508P ASTM D1654
GM4471P GM9509P ASTM D4496

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals."

3.2 APPEARANCE. The coating shall have a black appear-
ance free of flaking, cracking, peeling and blistering.

3.2.1 Critical Surfaces. Critical surfaces shall be designated
on the engineering drawing.

3.2.2 Coating Coverage. All internal and external surfaces of
the part must be coated. For parts with internal cavities, sec-
tioned parts must be utilized for the quality control plan.

3.3 COATING COMPOSITION.

3.3.1 Phosphate. The iron phosphate coating requirement is
50-150 mg/m?. The phosphate supplier shall also supply all
chemicals for the cleaner stages of the process.

3.3.2 Paints. The black zinc-rich primer basecoat consists of
a thermoset epoxy resin containing 70 + 2% zinc particles. The
black topcoat consists of a thermoset epoxy resin containing
11 + 2.5% black, conductive pigments.

3.4 THICKNESS. The minimum primer basecoat dry film
thickness is 12.7 pm. The minimum topcoat dry film thickness
is 7.6 pm. Supplier must demonstrate SPC for dry film thick-
ness on each coating.

3.5 DUCTILITY. The coating must withstand the normal
flexing and compression encountered in a crimping operation,

such as that for sealing a bowl into a fuel filler neck, without
evidence of flaking, peeling, chipping or loss of adhesion.

3.5.1 Olsen Cup Ductility Test and Adhesion Test per
GM4471P. On a test panel 0.75 to 1.5 mm in thickness, form
a cup to a depth of 7.0 mm with the coating system on the ten-
sion side with the inside diameter of the lower die being 25
mm, and being interchangeable with the upper die. The ball
diameter shall be 22.2 mm.

3.5.2 Tape Adhesion. After forming, apply tape (Permacel
99) 19 x 65 mm over the dome area and smooth firmly and
uniformly with finger or thumb pressure. Remove tape with a
firm, rapid upward pull and place the imprinted tape sample on
white paper for better visibility. The imprinted tape sample
shall exhibit an adhesion rating of No. 8 or better when com-
pared to the Olsen Cup photographic standards in GM6190M.

3.6 CONDUCTIVITY. Measurement of the finished coated
product shall be tested to ensure adequate conductivity to dis-
charge any static electricity that may be generated. Resistance
of the part should not exceed 1 mega-ohm per ASTM D4496
and ASTM D247.

NOTE: Do not scratch through the coating i.e., avoid testing
the resistance of the base metal.

3.7 CORROSION RESISTANCE. Parts coated (and formed)
to the specification shall meet the requirements of GM4350M
(A336%) *except neutral salt spray shall be 1000 h instead of
336 h. After neutral salt spray, the tested part surface exclud-
ing edges and weld, solder, and brazed joints must have a
rating of 6 or better per ASTM D1654. These requirements
must be met on the internal and external surfaces of the part.
The supplier is also required to test to failure, perform failure
analysis, and implement continuous improvement plans to
increase product life and/or reduce variation in product life.
These requirements must be submitted in the PPAP submis-
sion.

3.8 Cyclic corrosion test GM9505P (Cycle J) or GM9540P
(Cycle B), 10 years of equivalent cosmetic corrosion, parts
must rate 8 points or better on GM Engineering Corrosion
Standards. These data shall be requalified annually to validate
continuous improvements in the process.

3.9 FUEL RESISTANCE.

3.9.1 Fuel Soak Test. Painted parts shall withstand 6 months
of fuel exposure per GM9659P. After fuel exposure, the coat-
ing shall not soften, peel or show signs of degradation per
GMI659P. These data shall be requalified every 3 years to
assure that the performance of the part is evaluated in the most
current fuels, and to periodically validate continuous improve-
ments to the process. Current fuels are listed in the "Fuel
Storage and Handling Subsystem Technical Template''.

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

4.1 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.

5 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.

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
specification number have been qualified by engineering as
meeting the requirements of this"specification. Sources are
available through the on-line MATSPC System. A hardcopy of
the approved materials listed on MATSPC is required in each
PPAP submission.

7 GENERAL INFORMATION. This standard was origi-
nated by CPC in August 1990. The latest revisions include:

Rev Date Description
A SE94 | Complete revision
B DE96 |Revise 3.7, editorial 3.8
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