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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

DECORATIVE CHROMIUM PLATING - COPPER, NICKEL, CHROMIUM TYPE
GM4372M GM4373M GM4374M

1 SCOPE. These specifications cover basic requirements
for electroplated parts of the copper-nickel-chromium type as
used on steel, zinc die cast, copper based alloys, and plastic
components, and wrought, die-cast or forged aluminum and
aluminum alloys, excluding wheels.

1.1 GMA4372M and GM4374M are intended for exterior parts
and provide 2 levels of corrosion protection. GM4374M pro-
vides corrosion protection for severe service conditions that
include likely damage from denting, scratching and abrasive
wear in addition to corrosive environments such as encoun-
tered by automotive bumpers and related components. This
specification differs from GM4372M in that it requires a
longer corrosion (CASS) exposure. GM4372M provides corro-
sion protection for corrosive environments which receive little
additional mechanical abuse. Both specifications require the
use of discontinuous chromium plate in addition to a multiple
layer nickel system.

1.2 GMA4373M is intended for interior applications. It does
not require the use of discontinuous chromium or multiple
layer nickel systems.

1.3 When specifying chromium plating on aluminum, a coat-
ing must be applied to all of the non-significant surfaces which
do not receive a full complement of plate and are exposed to
severe corrosive environments. Aluminized wax or other cor-
rosion protective coatings are recommended.

2 REFERENCED STANDARDS.

GM4260P ASTM B456 ASTM B764
GM9071P ASTM B487
ASTM B368 ASTM BS571

3 REQUIREMENTS.

3.1 PLATING THICKNESS. Shall be determined by the
microscopic method (ASTM B487) or the electrochemical
method of GM4260P. In case of disagreements between pur-
chaser and supplier, the microscopic method shall be the
preferred method.

3.1.1 Minimum plate thickness as specified in Table 1 is
intended to apply to all low current density and high current
density areas of significant surfaces as specified on appropriate
part drawings or as otherwise agreed upon between purchaser
and supplier. Such surfaces are those normally visible -
directly or by reflection - on the finished part when assembled
in car position, or which can be the source of corrosion depos-
its that deface visible surfaces on the assembled vehicles.

3.1.2 The multiple layer nickel thickness consisting of at least
2 layers of electro-deposited nickel shall be a minimum of
60% semibright nickel, except when high activity nickel strike

is used between the semibright and bright nickel layers, then
the semibright thickness shall be a minimum of 40%.

3.1.3 Minimum thickness and corrosion resistance perfor-
mance requirements for textured finishes (matte, vapor blast,
brush, etc.) apply after texturing.

3.1.4 Exceptions to the minimum plating thickness are gener-
ally shown as a detail on the part drawing by either
designating plating checkpoint(s) or by indicating in an appro-
priate view the area(s) with deviated thickness(es) allowed.
These exceptions must still meet the specified number of cor-
rosion test hours.

3.2 NICKEL ELECTROCHEMICAL
(GM4372M AND GM4374M ONLY).
difference following ASTM B764.

POTENTIAL
Determine potential

3.2.1 The bright nickel layer shall exhibit an anodic electro-
chemical potential difference of 100 mV minimum to semi-
bright nickel on all significant surfaces. Conformance to this
requirement shall be determined with 99% confidence (3
sigma) using appropriate statistical charting techniques on a
routine quality control basis.

3.2.2 The maximum electrochemical potential difference
between the microparticulate nickel layer and the bright nickel
on all significant surfaces of all substrates is 20 mV,

3.3 DISCONTINUOUS CHROMIUM. Shall be performed
by either the copper deposition (Dubpernell) method or by the
determination of active corrosion sites after corrosion testing.
Both are described in the appendix of ASTM B456. In the case
of an active sites determination, compare the viewed sample at
100X to the pore density charts shown in Appendix A of this
specification to determine pore count.

3.3.1 The microdiscontinuous chromium surface shall exhibit
a minimum of 10 00D pores/cm? as determined by copper dep-
osition or 2000 pores/cm?® as determined by active sites.

3.4 CORROSION RESISTANCE. Shall be determined by
the CASS test, ASTM B368, according to the number of hours
specified in Table 1.

3.4.1 Plated components shall be free of corrosion on all sig-
nificant surfaces when examined at normal reading distance
with the unaided eye and uniform diffused light.

3.5 ADHESION. Plated metallic components shall be sub-
jected to the Saw-Grind Test, ASTM B571, with no evidence
of lifting or peeling either between plated layers or the plate
and the substrate.

3.5.1 Plated plastic parts shall be subject to the thermal
cycling test described below. At the conclusion of the test
sequence the plated part shall show no deformation, crazing,
blistering, splitting, or loss of adhesion to the substrate or loss
of adhesion between individual layers of the plated metal.
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3.5.2 The thermal cycling test shall be performed as follows:

(a) When corrosion test is specified, expose part for 22 h
minimum CASS prior to Step (b). When corrosion
test is not required, completely immerse part in water
maintained at 38 + 1.5°C for 22 h prior to Step (b).

(b) Mount part in a restrained position simulating in ser-
vice usage. One hour maximum is allowed between
end of Step (a) and start of Step (c).

(c) Expose part for 1 h min at =30 £ 1.5°C.

(d) Expose part for 15 minutes minimum at 25 * 5°C.

(e) Expose part for 1 h min in an air circulating oven at
85t 1.5°C.

(f) Expose part for 15 minutes minimum at 25 = 5°C.

(g) Steps (c) thru (f) constitute 1 thermal cycle. Repeat
Steps (c) thru (f) 3 additional times for a total of 4
cycles. Examine part per the requirements in 3.5.2
after each cycle.

(h) For parts not completely enveloped with electroplate,
following the fourth cycle, scribe an X through the
plating at the stop off demarcation into the basic
material; place pressure sensitive adhesion tape, as
described in GM9071P, approximately 20 mm wide
over the X (leaving sufficient length of tape to grasp
between fingers for quick removal); quickly pull tape
at approximately 90 degrees to the surface of part to
remove entire strip. Examine for evidence of lifting
of electroplate.

4 SAMPLING. Methods of sampling and resampling,
and the basis of rejection, shall be subject to mutual agreement
of supplier and purchaser. The number of samples to be
selected and the frequency of selection will, in general, depend
upon the number of pieces plated.

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 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.

6 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.

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 first
issued in September 1962. The latest revisions include:

Rev. | Date Description
E 7/89 | Complete revision
F 4/92 | Revision to add Aluminum Substrates
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