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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

PLATING - MULTILAYER ELECTROPLATED/BLACK TYPE
GM6138M

1 SCOPE. This specification covers requirements for a
corrosion resistant electrodeposited black organic finish over a
electrolytically deposited metallic substrate. This coating is
intended primarily for bulk processed small steel parts such as
bolts, screws and nuts used on exterior visible parts. This coat-
ing is especially suitable for internal drive (cross recess, torx,
etc.) threaded fasteners and self drilling and tapping screws.

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 new finish on a new appli-
cation.

2 REFERENCED STANDARDS.

GM1000M GM9501P
GM4260P GM9540P
GM4298P SAE J1960
GM4465P ANSIBI18.18.2M
GM9071P

3 REQUIREMENTS.

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comply with the requirements listed in will be superseded by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

3.2 The finish shall provide a uniform black color on coated
parts. The finish shall not fill driver recesses or threads nor
interfere with normal fastener installation procedures. The fin-
ish shall withstand normal handling and storage conditions
without damage (chipping, flaking or other) and must not stain
or transfer to adjacent parts or operators’ hands.

3.3 THICKNESS. The plating types and thickness require-
ments are shown in Table 1.

TABLE 1
Material Thickness, um
Ni Alloy Layer (NOTE 1) 5.0 min
Zn N1 Alloy (NOTE 2) 12.5 min
Black Organic 25.0 max

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.

NOTE 2: Zinc Nickel Alloy containing 8 to 15% Ni and 85 to 92%
Zinc.

3.3.1 The total coating system as received shall not adversely
affect the drive system; internal recess dimensions, hex size,
etc. or function of the fasteners.

3.3.2 Thickness shall be determined by microscope examina-
tion of cross sections taken perpendicular to significant

surfaces, unless otherwise agreed by supplier and purchaser.
For Recommended Practices for Measuring Thickness of
Plated Deposits and Anodic Coatings (See GM4260P).

3.3.3 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).

3.3.4 Significant surface for test evaluation include but are
not limited to fastener heads, socket recesses, sems washers
and external nut surfaces. Sharp edges are excluded.

3.4 ADHESION. Parts coated to this specification shall
show no evidence of blistering or any other appearance change
after exposure to humidity environment per GM4465P for 96 h
with no adhesion loss from a scribed line (if fastener head has
sufficient flat surface) after humidity exposure and a 10-
minute recovery period when tested per GM9071P.

3.5 WEATHERING CHARACTERISTICS. Parts coated to
this specification shall show no blistering, peeling, cracking,
loss of adhesion, discoloration, changes in gloss level or red
rust after 1316.7 kJ/m? in xenon arc per SAE J1960.

3.6 CORROSION RESISTANCE.

3.6.1 Neutral Salt Spray. Significant surfaces of parts
exposed to neutral salt spray per GM4298P shall show no
white corrosion after 48 h exposure, no more than 10% white
corrosion products after 144 h, and no base metal corrosion
after S00 h exposure. For this test externally threaded fasteners
shall be power driven into a tapped hole or nut or steel panel,
simulating production usage, removed, then installed finger
tight or with a hand driver with proper drive bit into acrylic
plastic or other inert panel, and exposed in salt spray at 15 to
30° from the vertical to allow wetting. Fasteners shall not drip
on other fasteners during the test.

3.6.2 For initial approval and PPAP submissions parts must
be tested per GM4298P to meet the corrosion resistance
requirements on significant surfaces per 3.3.4. For normal pro-
duction, 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 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 control
checks to be made and recorded shall be based on chemical
manufacturer’s instructions.

3.6.3 Accelerated Corrosion Test. Parts shall exhibit no base
metal corrosion on significant surfaces after 5 test phases when
assembled in galvanized (60G606E) steel panels painted with
standard GM pretreatment, primer, and white basecoat/
clearcoat (panels may be purchased from ACT Laboratories,
Inc., Hillsdale, Michigan) and subjected to the accelerated cor-
rosion test per GM9540P. This test shall be run for initial
approval and per PPAP submissions.
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3.7 GASOLINE RESISTANCE. For initial approval of new
materials, coated parts shall be soaked for 200 £+ 2 s in gaso-
line as described in GM9501P. After removal of the parts, they
shall be allowed to air dry before visual examination. There
shall be no color change, wrinkling, or any other change in the
coating appearance.

3.8 RELIEF OF EMBRITTLEMENT.

3.8.1 All steel parts having hardness above 32 HRC (302
HB) and all highly stressed cold worked parts, which may be
susceptible to hydrogen embrittlement, shall be baked to
relieve hydrogen embrittlement. Unless otherwise specified,
these parts shall be baked immediately after plating. The tem-
perature 200°C for 4 h has been found suitable in some
instances; however, variation in temperature and/or times may
be necessary.

3.8.2 Hardened parts which have been temperated at less than
175°C shall be heated to 150 °C and held 8 h or longer if nec-

essary.

3.8.3 Suitable relief of hydrogen absorption of 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 materials engineering as meet-
ing 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.

5.1 REFEREE THREAD INSPECTION.

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

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

5.1.3 Nut. Assemble a phosphate coated test bolt or screw
with a 2A or 6 g class thread for a minimum of 1 diameter
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 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 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.

7 GENERAL INFORMATION. This standard was origi-
nated in November 1982, by Fisher Body. The latest revisions
include:

Rev Date Description
D 7/96 | Added 1.1 and 3.6.2.
E 9/97 }Revised 2, 3.6.3 and 3.8.1. Added 3.7.
Deleted previous paragraph 3.6.1.
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