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GENERAL MOTORS ENGINEERING STANDARDS Materials and Processes - Metals

CORROSION PROTECTIVE COATINGS
(ALUMINUM BASECOAT/ORGANIC OR INORGANIC TOPCOAT)

GM6164M
1 SCOPE. This specification covers the basic require- TABLE 1
ments for a corrosion resistant protective coating produced by
the dip spin application method and consists of an inorganic Suffix Code Layers Topcoat | Neutral Salt
aluminum filled basecoat. The coating may be specified with Basecoat Layers Spray, h to
this basecoat only (Code C) or followed by an organic (Code Base Metal
A) or inorganic topcoat (Code B). The basecoat is a water Corrosion
dilutable aluminum filled chromate phosphate compound Aluminum Basecoat/Organic Topcoat (230°C max)
which requires an oven baking cycle to produce cure. The top-
coat is one of two types, either a fluorocarbon modified 168A 1 1 168
silicone type when service temperatures are not expected to 240A 2 1 240
exceed 230°C or an inorganic chromate phosphate topcoat for 720A ) " 720
applications where temperatures exceed 230°C and may
approach 645°C. 1000A 2! 2 1000

1.1 The coating system is highly resistant to installation or

Aluminum Basecoat/Inorganic Topcoat (645°C max)

removal damage. Both topcoats have favorable torque tension 168B 1 1 168
characteristics. 240B 2 1 240
1.2 These coatings are especially suitable for bolts, clips, 500B 2 2 500
springs and other ferrous parts. The various combinations of 1000B 9t 2 1000
basecoats and topcoats result in various levels of corrosion ; .

protection as shown in Table 1. Aluminum Basecoat only (645°C max)?

1.3 Th tings of thi ification do not induce hydr 168C 2 0 168

. e coatings of this specification do not induce hydrogen
embrittlement. 400C 2 0 400

1.4 These coatings are suitable for ambient as well as ele-
vated temperature applications.

1.5 The organic topcoated grades are nonconductive. The
double basecoat and burnished grade (400°C) is suitable for
electrical grounding,

1.6 Use of this finish on threaded surface and/or bearing sur-
face of joints could affect the torque-tension relationship. It is
recommended that a torque-tension study of the fastener joint
be performed before releasing this finish on a new application.

2 REFERENCED STANDARDS.

3.2 APPLICATION. The basecoat is applied by dip spin
method to properly tumble blasted or zinc phosphated parts.
The topcoats are applied only over the basecoat and are not to
be applied directly to bare substrate.

3.3 APPEARANCE. These coatings shall have a uniform

appearance and shall be free from tears and shall be thor-
oughly cured.

3.3.1 The basecoat shall be matte gray color in appearance as
applied and shall have a metallic lustre when supplied in a bur-
nished condition.

3.3.2 The standard color for organic topcoats is black. A haze
gray and a dull silver is commonly available but other colors
may be specified by agreement between the purchaser and sup-
plier using approved color and hue engineering standards
when available. The color designation, other than black, is
noted after the specification suffix.

3.3.3 The inorganic topcoat is available in olive drab-brown

52 color only.
£Exz £
2EE GM1000M GMO9071P 3.4 THICKNESS.
ERE G GM4298P ASTM G23
SRRl GM4465P ANSI B18.18.2M 3.4.1 Coating in threads and recessed areas shall have no
HERENY adverse effect on normal installation.
23z 3 REQUIREMENTS. )
125388 3.42 Thicknesses of the various coating combinations shall
i2EEEl 3.1 RESTRICTED AND REPORTABLE CHEMICALS  be 15 to 25y for nonthreaded products.
is3C0ad (GM1000M). All materials supplied to this specification must
i2 2 g5 comply to the requirements listed in GM1000M, "Restricted 3.43 Thickness may be measured by eddy current, magnetic
: §§ = E; and Reportable Chemicals." gage, coating mass per surface area or micro examination

methods. For referee purposes micro examination is used.

NOTE: The maximum thickness of coating which may be
applied to the threads on threaded products is limited to the
basis thread size (See 5.1 Referee Inspection).

3.5 CORROSION RESISTANCE. Parts coated to these
specifications shall be capable of withstanding neutral salt
spray testing for the number of hours specified for the various
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GENERAL MOTORS ENGINEERING STANDARDS
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CORROSION PROTECTIVE COATINGS
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systems in Table 1 without red rust evident on significant sur-
faces, except sharp edges.

3.5.1 For initial approval and PPAP submissions parts must
be tested per GM4298P to meet the corrosion resistance
requirements on significant surfaces per 3.4. For normal pro-
duction, processes that are in statistical process control shall
yield parts that are capable of the meeting the same salt spray
requirements. A periodic NSS test of the parts being processed
on each line running this coating should be conducted per
ANSI B18.18.2M. Table 2 of ANSI B18.18.2M indicates an
inspection level of B for NSS, with NOTE 4 referencing Table
B in Appendix 1 and Table 3. Since this coating is not
included in the list of finishing operations in Table B, to actual
control checks to be made and recorded shall be based on
chemical manufacturer’s instructions.

3.5.1.1 Significant surfaces for test evaluation include but are
not limited to fastener heads, socket recesses, sems washers
and external nut surfaces. Sharp edges are excluded. The
threaded surfaces on fasteners are defined as the exposed sur-
faces when the fastener is in installed position.

3.5.1.2 Significant surface on other than threaded fasteners
<hall be defined as the surface or portion of the part that can be

wched with a 13 mm ball unless otherwise noted on the engi-

zering drawing. On other surfaces where control of coating
cannot be obtained under normal processing such as holes,
recesses, threads, etc., the above requirements do not apply.
Acceptance or rejection of parts coated to this specification
will be based on results on significant surfaces.

3.5.1.3 Salt spray test requirements specified herein do not
apply to female threads except when agreed upon by supplier
and purchaser. Female threaded areas may be masked off or
otherwise covered during salt spray testing.

3.6 FLEXIBILITY AND CHIP RESISTANCE. These coat-
ings shall withstand the normal extension and compression of
springs, and the normal flexing encountered by spring clips
during assembly in the end product, without evidence of flak-
ing or loss of adhesion to the base metal. Also, they shall
withstand normal handling and storage conditions without
chipping, flaking, or other coating damage.

3.7 ADHESION CHARACTERISTICS. Parts coated to this
specification shall show no evidence of blistering or other
appearance changes (suffix Code ‘A’ only) after exposure to
humidity testing per GM4465P (100% RH @ 38°C) for 96 h,
min. Parts large enough to accommodate the specified scribe
(GM9071P, Method B) shall show no more than 3.0 mm peel-
back from intersection of lines scribed and tape tested
immediately after a 10 minute recovery period following expo-
sure, and no other peeling in area under tape.

8 WEATHERING CHARACTERISTICS. Parts coated to
ode B and Code C do not need weathering characteristics

test. Organic top coated parts (Code A) shall show no blister-
ing, peeling, cracking, loss of adhesion, discoloration, or red
rust after exposure to the weathering test for at least as many
hours as specified for salt spray resistance for the various
codes.

3.8.1 Weathering testing shall be conducted according to
ASTM G23, with Type EH apparatus or equivalent. The daily
schedule consists of 20 cyclic periods (20 h). Each period con-
sists of light only at 60 + 3°C for 51 minutes and light with
spray at 7 + 3°C for 9 minutes.

NOTE: The test listed in 3.8 is required for the initial product/
applicator evaluation only. This test is not required for quality
control test requirements. However, individual suppliers may
choose to run this test to regularly monitor their process.

4 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 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 approvat 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.

5.1 REFEREE INSPECTION.

5.1.1 The following referee thread inspection procedure may
be utilized if the specified “go” gage binds on the screw.

5.1.2 Bolt or Screw. Assemble a phosphate coated test nut
with a 2B or 6H class thread down full length of the thread.

5.1.3 Nut. Assemble a phosphate coated test bolt or screw
with a 2A or 6g class thread for a minimum of one (1) diame-
ter through the nut.

5.1.4 The test nut or screw/bolt must run freely for the total
length without binding. This test is to be conducted on a mini-
mum of six (6) samples. One failure constitutes a rejection.

6 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Material 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.
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