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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

CORROSION PROTECTIVE COATINGS
ZINC PLATING
GM4345M GM4344M

1 SCOPE. Specification GM4345M describes the basic
requirements of electroplated zinc coatings on iron and steel
substrates with provision for plating thickness, various passi-
vation treatments, color and salt spray resistance. For the
optional use of electroplating or mechanical (peen) plating
GM4344M is also included as part of this specification.
Provision is also made to specify mechanical plating only.

NOTE: Drawings with the GM4344M designation and cus-
tomary unit suffixes may be encountered. Use GM4342M to
determine requirements.

1.1 Table 1 lists the common types of finishes covered by this
specification. However, it may be necessary to devise addi-
tional combinations of finishes within the framework of this
specification as follows: (1) the first one or two digits depict
the plated metal thickness in micrometers, (2) the next charac-
ter indicates uncoated zinc or supplementary treatment as
shown in Table 1; and (3) the remaining digits indicate corro-
sion requirements to base metal corrosion and zinc corrosion
products as specified in Table 1. When color is specified, the
desired color is appended to the suffix.

EXAMPLE: GM4345M 9D120/48 (black) indicates a zinc
plated finish, color dyed black, 9 um minimum thickness, pas-
sivated or conversion coated to withstand 120 h neutral salt
spray without evidence of base metal corrosion and 48 h neu-
tral salt spray to zinc corrosion products.

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 GM4342M
GM4260P ANSI B18.18.2M
GM4298p

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 RELIEF OF EMBRITTLEMENT. All steel parts having
a hardness above HRC32 and all highly stressed cold worked
parts subsequently plated with metal are subject to embrittle-
ment because of hydrogen absorption. Unless otherwise
specified, this condition shall be relieved by heating immedi-
ately after plating. The temperature 200°C for 4 h has been
found suitable in some instances; however, higher tempera-
tures and/or longer time may be found necessary. Hardened
parts which have been tempered at less than 175°C shall be
heated @ 150°C and held for 8 h, or longer, if necessary.
Suitable relief of hydrogen embrittlement of highly stressed
spring steel parts is considered doubtful.

3.2.1 When supplementary treatment is specified for a part
that requires baking after plating, the supplementary treatment
shall be applied after the baking operation.

3.3 PLATE THICKNESS. Thickness of plate shall be no less
than the values shown in Table 1 or as designated for the suf-
fix specified by the purchaser. Such values are intended to
apply to significant surfaces, as specified on engineering draw-
ings. In the case of finishes with supplementary treatment,
color, etc., the values shown apply to thickness of plate after
treatinent. Supplementary treatments such as oils, waxes or

other specified coatings are not applicable to thickness mea-
surements.

3.3.1 The thickness of the plated finish shall be determined
by microscopic examination of cross sections taken perpendic-
ular to significant surfaces, or by other methods agreed upon
by the supplier and purchaser. For recommended practice for
measuring thickness of electro-deposits sce GM4260P.

3.3.2 The maximum thickness of coating which may be
applied to threads on threaded products is limited by the basic
thread size (tolerance h or H). After coating, parts must gage
with appropriate basic size GO thread gage. Threads may be
produced undersize/oversize (before coating) to accommodate
the coating thickness, providing the finished product (after
coating) meets all specified mechanical properties. Where
mechanical properties are not specified, undersizing/oversizing
is subject to approval by pertinent engineer, and all undersize/
oversize shall be within permissible limits as agreed upon.

3.4 CORROSION RESISTANCE. Parts plated to these spec-
ifications shall be capable of withstanding neutral salt spray
testing for the minimum number of hours shown in Table 1 or
as designated for the suffix specified by the purchaser.

3.4.1 Parts must be tested to GM4298P to meet the corrosion
resistance requirements on significant surfaces per 3.4 for ini-
tial approval of the finish, applicator and PPAP submissions.

3.4.1.1 For normal production process, salt spray test shall be
part of applicator’s statistical process control to ensure that
parts meet the corrosion resistance requirements.

3.4.1.1.1 Applicator shall run a periodic NSS test of the parts
in process on each line running this coating. Frequency of the
test and sample size shall be per ANSI B18.18.2M inspection
Level B for NSS test. Since the coating is not included in
ANSI B18.18.2M, Table B, the actual control checks to be
made by the applicator based upon the chemical manufactur-
er’s instructions. Supplier will maintain the test results in the
file to be submitted when required by GM.

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

3.4.1.3 Significant surfaces, other than threaded fasteners,
shall be defined as the surface or option of the part that can be
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touched with a 13 mm sphere unless otherwise noted on the
engineering drawing. On other surfaces where control of the
coating thickness cannot be assured under normal processing,
the above requirements do not apply. Excluded as significant
surfaces are holes, recesses, threads, as are sharp edges and
corners (which are subjected to mechanical damage in normal
production handling of mass finished parts). The nonsignifi-
cant surfaces may be masked off or otherwise covered during
salt spray testing.

3.4.1.4 In the cause of finishes involving supplementary
treatment, parts shall be aged at the standard Iaboratory/tem-
peratures for at least 24 h before the test.

3.4.2 When evaluation to zinc corrosion products is specified,
“acceptable resistance” shall be agreed between the purchaser
and supplier. No base metal corrosion is permitted for the min-
imum number of hours shown. In the case of bright zinc, it is
defined as no loss of brightness (development of darkening or
mottling).

3.4.3 When evaluation to base metal corrosion is specified,
“acceptable resistance” is defined as no base metal corrosion
products on significant surfaces after exposure to salt spray for
the number of hours shown is permissible.

3.4.4 Except for black, color dyed, bright, light iridescent
blue and clear coatings, the degree of color change after salt
spray test is not a significant parameter unless otherwise
agreed upon by the purchaser and supplier.

3.5 APPEARANCE. The “as received” appearance and color
hue shall be as agreed upon between the purchaser and sup-
plier using approved color and hue engineering standards
when available.

3.5.1 In the case of zinc plus passivation or conversion coat-
ing listed herein, a clean, commercial finish is required; range
of color, iridescence, opaqueness, and sheen are normally not
critical unless otherwise specified by the purchaser.

3.5.2 In the case of bright zinc plus clear finishes listed
herein, a clear bright appearance (also, referred to as colorless,
blue-bright and clear silver-white) is required.

3.5.3 Specified colors shall be uniform, tightly adherent, hard
and dry.

3.6 SUPPLEMENTARY TREATMENT, COLOR, Etc.

As referred to herein supplementary treatment, color, etc. is
intended to include cleaning, pickling, coating, rinsing, leach-
ing, drying, and dyeing processes, as are necessary to produce
the salt spray resistance and the appearance specified.

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. 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.

6 GENERAL INFORMATION. This standard was first
published in December 1984. The latest revisions include:

Rev Date Description
A 7/96 | Added 1.2, 2, 3.1, 3.3.1, 3.4.1. Deleted
referencing and editionally revised
specifications,
B 6/97 | Added 3.3.2 and revised 3.4.1sections.
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