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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

CORROSION PROTECTIVE COATINGS
CHROMATE/ZINC/ORGANIC TYPE
GME173M

1 SCOPE. This standard covers the basic requirements
for a corrosion protective coating system which is derived
from the application of an aqueous solution containing uni-
formly dispersed zinc platelets or flake, chromates and
proprietary organic material. The coating is then top coated
with an aqueous based sealer compound. The sealer may be
unpigmented (clear) or pigmented with a color (black, blue,
etc.). Parts top coated with clear sealer shall have a metallic
gray appearance. Parts to be top coated with a color pigmented
sealer shall be specified (Example, GM6173M Black).

1.1 These coatings are especially suitable for small ferrous
parts which can be bulk handled through a cleaning, dipping,
spinning (or draining) and baking operating, and which are not
adversely affected by baking temperatures in the range of 290
to 325°C. Hydrogen embrittlement is not induced by this coat-
ing process, thus it is especially suitable for springs and other
high hardness applications.

1.2 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.

GM1000M GM9071P
GM4298P ANSI B18.18.2M
GM4465P

3 REQUIREMENTS.

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

3.2 APPEARANCE AND CURE. Coating shall have a uni-
form appearance free from tears and other discontinuities. The
coating shall be thoroughly cured.

3.2.1 Complete cure is indicated by the appearance of a yel-
low color when 1 to 4 drops of concentrated ammonium
hydroxide (NH,OH) are placed on the surface of a coated part
before the inorganic sealer coat is applied (at room tempera-
ture) and left for 10 to 30 s.

3.2.2 Unpigmented sealer presence can be detected by plac-
ing the coated part under a standard black light (ultra violet)
and observing an orange fluorescent color on the surface of the
part.

3.3 COATING WEIGHT AND THICKNESS. No coating
weight or thickness is specified; however, the coating shall not
adversely affect the function of the specific part nor shall the
coating in threads of threaded parts have an adverse effect on
normal installation and removal practices.

NOTE: The maximum thickness of coating which may be
applied to threads on threaded products is limited by the basic
thread size. Where greater thickness is necessary to meet the
requirements of this specification, threads may be produced
undersized (before coating) to accommodate the greater thick-
ness, provided the finished product (after coating) meets all
specified mechanical properties when tested with a nut (on
opposite fastener) in the upper half of the dimensional limits of
the nut. Where mechanical properties are not specified, under-
sizing is subject to approval by engineering.

3.4 Unless otherwise agreed, the coating on parts finished
under this specification shall be applied by either one of three
methods:

a. Dip-Spin Method. Two coats of the zinc flake/chro-
mate compound followed by 1 coat of sealer.
Dip-Drain Method. One coat of the zinc flake/chro-
mate compound followed by the 1 coat of sealer.
Spray Method. One coat of the zinc flake/chromate
compound followed by 1 coat of sealer.

b.

C.

If the pigmented sealer is used, 2 coats may be used to
achieve a satisfactory appearance.

3.5 CORROSION RESISTANCE. Parts coated to this speci-
fication shall withstand neutral salt spray for a minimum of
240 h and shall exhibit no red rust on significant surfaces,
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 3.5.1.1 and 3.5.1.2.
For normal production, processes that are in statistical process
control shall yield parts that are capable of meeting the same
salt spray requirements. A periodic NSS test of the parts being
processed on each line running this coating should be con-
ducted per ANSI B18.18.2M. Table 2 of ANSI B18.18.2M
indicates an inspection level of B for NSS, with NOTE 4 refer-
encing 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.

3.5.1.2 Significant surface or other than threaded fasteners
shall be defined as the surface or position of the part that can
be touched with a 13 mm ball unless otherwise noted on the
engineering drawing. On other surfaces where control of coat-
ing 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 of significant surfaces.

3.6 FLEXIBILITY AND CHIP RESISTANCE. Flexibility
and Chip Resistance. Coating shall withstand the normal
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extension and compression of springs and the normal flexing
encountered by spring clips during assembly in the end prod-
uct, without evidence of flaking or loss of adhesion to base
metal. Also, it shall withstand normal handling and storage
conditions without chipping, flaking or other coating damage.

3.7 ADHESION CHARACTERISTICS. Adhesion
Characteristics. Parts coated to these specifications shall show
no evidence of blistering or other appearance changes after 96 h
exposure to humidity testing. Parts shall show no more than 3.0
mm total peel back from the intersection of scribed lines when
tape tested after a 10 minute recovery period following expo-
sure. No other peeling under the tape is permitted.

4 TESTING.

4.1 When this coating is specified on bolts and screws, the
parts should be power driven into a nut, taped hole, or panel in
a manner simulating a production assembly condition in which
the head of the fastener turns tight against a flat surface.

4.2 Neutral salt spray testing shall be conducted according to
GM4298P. Rating of these parts should be done on the head
and shoulder not the threads.

2.1 Remove bolts and nuts prior to salt spray testing.
rews shall be left assembled in the panel.

43 Humidity testing shall be conducted per GM4465P
(100% RH at 38°C).

4.4 Tape testing shall be conducted according to GM9071P.

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

6 INSPECTION AND REJECTION. Al 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.

6.1 REFEREE INSPECTION. The following referee thread
inspection procedure may be utilized if the specified GO gage
binds on the screw, bolt, or nut.

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

6.1.2 Nut. Assemble a phosphate plated test bolt or screw
with a 2A or 6g class thread for a minimum of one diameter
through the nut. The test nut or screw/bolt must run freely for
the total length without binding. This test is to be conducted on
a minimum of 6 samples. One failure constitutes a rejection.

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
issued in September 1975. The recent revisions include:

Rev Date
E 8/91
F 7/96

Description

Editorial
Added 1.2 and 3.5.1
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