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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Metals

PLATING
ZINC/COPPER/NICKEL/CHROMIUM TYPE
GM6112M

1 SCOPE. This specification covers basic requirements
for a corrosion resistant electrolytic coating of the nickel chro-
mium type intended primarily for bulk processed small parts
made from carbon steel, such as bolts, tapping screws, thread
rolling screws, self drilling tapping screws, and nuts, and par-
ticularly as a substitute for nickel-chromium plated stainless
steel screws.

NOTE: Certain details, such as luster, are intended to be cov-
ered on drawings, purchase orders, and or by agreement
between individual purchaser and supplier.

1.1 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 GM4476P SAE 30201
GM4260P SAE 1008 SAE 51434
GM4298p SAE 1010 SAE 51436

3 REQUIREMENTS.

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

3.2 THICKNESS.
Material pm min

Ni Alloy Layer (NOTE 1) 5.0
Zinc-Nickel 7.5
Copper 5
Nickel 7.5
Chromium 0.3
Total 25

NOTE 1: This layer shall have the ability to preferentially fill defects
in the base metal by the mechanism of depositing a greater thickness
at the bottom of the defect (lap, pit, crack) than on the adjacent
significant surface.

3.2.1 In case of bolts and screws, plating thickness shall be
determined at top of head at midpoint of largest continuous
surface. In case of nuts, determine at midpoint of flats
(wrenching facets).

NOTE: The maximum thickness of plating 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
undersize (before plating) to accommodate the greater thick-

ness, providing the finished product (after plating) meets all
specified mechanical properties when tested with a nut (or
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 of purchaser.

3.2.2 Thickness shall be determined by microscope examina-
tion of cross sections taken perpendicular to significant
surfaces (3.3.4). For recommended practice for measuring
thickness of Plated Deposits and Anodic coatings, see
GM4260P.

3.3 CORROSION RESISTANCE.

3.3.1 Cass Test. Parts shall exhibit no base metal corrosion
(3.3.5) on significant surface when subjected to 16 h exposure
in Cass Test. For this test threaded parts shall be installed fin-
ger tight in acrylic plastic or other inert panels.

3.3.2 Galvanic Couple-Neutral Salt Spray Test. Parts shall
exhibit no base metal corrosion (3.3.5) on significant surfaces
when assembled in panels and subjected to 96 h neutral salt
spray test as follows:

3.3.2.1 Auach stainless steel coupons to painted carbon steel
panels using plated samples under test.

3322 Coupons shall be SAE 30201, SAE 51434,
SAE 51436, or equivalent stainless steel strip; approximately
0.5 mm thick and at least 10 mm larger than the contacting
surface of the samples under test. Multiple samples may be
tested in a single coupon providing they are spaced no less
than 10 mm apart, and spaced to preclude salt spray solution
dripping from one sample to another during testing.

3.3.2.3 Panels shall be SAE 1008, SAE 1010, or equivalent
cold rolled carbon steel approximately 0.8 mm thick as used
for auto bodies and fenders. These shall be painted in a man-
ner similar to conventional auto sheet metal systems.

3.3.2.4 Attaching method shall be comparable to that encoun-
tered by the plated part in production use, i.e, clearance hole
shall be provided in coupon, self drilling tapping screws shall
be drilled through panel, tapping or thread rolling screws shall
be tapped into pilot hole, etc. In all cases the plated sample
shall be in direct contact with the coupon and the coupon in
direct contact with the panel. Threaded parts shall be driven
with power driver with clutch set at approximately 75% of
strip or fracture torque, and driving tool shall remain in firm
contact with part until driver stops.

3.3.2.5 Cass test shall be according to GM4476P and Neutral
Salt Spray test according to GM4298P,

3.3.3 Panel assemblies described in 3.3.1 and 3.3.2 shall be
exposed in the respective corrosion test while positioned 15 to
30° from vertical to facilitate wetting but to avoid puddling in
screw recesses, sockets, etc. Panels should be positioned to
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preclude moisture dripping from one sample to another during
testing.

3.3.4 Significant surfaces of plated screws and bolts are head
and driver recess or slot, unless otherwise specified.

3.3.5 Acceptable resistance to the test hours specified is
intended to be a point for agreement between purchaser and
supplier. The objective, however, is no failure, due either to
base metal corrosion or to deposit corrosion sufficient to
diminish appearance quality. It is to be understood that occa-
sicnal, widely scattered, small corrosion defects may be
observed after the testing period. In general, acceptable resis-
tance shall mean that such defects are not, when viewed
critically, significantly defacing or otherwise deleterious to the
function of the plated part.

3.4 RELIEF OF EMBRITTLEMENT. All steel parts having
a hardness above HB302 (HRC32), and all highly stressed
cold worked parts subsequently plated with metal, are subject
to embrittlement because of hydrogen absorption. Unless oth-
erwise specified, this condition must be relieved by heating
after plating. Hardened parts which have been tempered at less
than 180°C shall be heated @ 150°C, and held for 8 h, or
longer, if necessary. Suitable relief of hydrogen embrittlement
"highly stressed spring steel parts is considered doubtful.

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.

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. 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.

5.1 REFEREE INSPECTION. Not Permitted.

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

7 GENERAL INFORMATION. This standard was origi-
nated by Fisher Body in December 1974. The latest revisions
include:

Rev Date Description
B 12/94 | Substituted Cd by Zn-Ni
C 7/96 | Added 1.1, Revised 5.1
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