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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes — Metals

BLACK OXIDE FINISH
GM4347M

1 SCOPE. This specification covers black oxide finishes
applied over iron and steel parts and 300 series stainless steel
parts for decorative or identification purposes. It offers little
wear resistance, and the corrosion resistance of the base metal
is not improved by the finish. Black oxide is not generally
used for 400 series stainless steel and offers little protection
when applied over 200 series stainless steel parts. Protective
oils and waxes may be applied over black oxide to improve
resistance to corrosion, in which case the improvement is pro-
portionally equal to the quality of the oil/wax. Qil and/or wax
coating shall be specified as a suffix to specification if
required. Example: GM4347M, Oil.

2 REFERENCED STANDARDS.

GM1000M GM4465P GM4476P

3 REQUIREMENTS.

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

3.2 The finish shall be essentially a black oxide of the mag-
netite type produced by conversion of the metal surface during
immersion of the part in a hot alkaline salt solution or mixed
salt fusion bath.

3.3 APPEARANCE. The black oxide coating shall cover the
base metal completely. The color shall be uniformly black with
no evidence of reddish-brown or green discolorations on sig-
nificant surfaces (see 3.10.1 and 3.10.2).

NOTE: This coating does not change the surface appearance,
therefore, luster, roughness, etc in finished parts will be essen-
tially same as in precoated parts.

3.4 SURFACE ATTACK. The oxide coating process gener-
ates some pitting on the part surface. The degree of pitting or
metal loss shall in no case be detrimental to the performance of
the part. The process used for the oxide formation shall not
result in any intergranular attack. Examination for such attack
shall be made by the microscopic method and at a magnifica-
tion which will clearly establish the condition.

3.5 EMBRITTLEMENT RELIEFE.

3.5.1 All iron and steel coated parts having hardness above
32 HRC and all highly stressed cold worked parts subse-
quently coated are subject to embrittlement because of
hydrogen absorption. Unless otherwise specified this condition
should be relieved by heating after coating and or Cleaning
within 24 h. The temperature 200°C for 4 h has been found
suitable in some instances; however, higher temperature and/or
longer time may be found necessary. Hardened parts which
have been tempered at less than 175°C shall be heated at
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.

3.5.2 The processing shall not embrittle the parts. Parts
selected at random and loaded to the anticipated maximum
tensile load shall not show cracks or failures by fracture after
168 h. Springs, pins, lock rings and other high hardness parts
shall be loaded to the maximum anticipated tensile load for 72
h and examined as per above.

3.6 Parts processed by the fused salt fusion method shall not
show hardnesses lower than as received parts unless otherwise
noted on the part drawing.

3.7 OILING/WAXING. Oiling and/or waxing of the finished
parts imparts a high luster to the surface. Any oil or wax that is
chemically inert and noncorrosive is satisfactory. The oil or
wax may be applied by wiping, dipping, or tumbling with wax
or oil moistened sawdust. The oil or wax parts shall be dry to
the touch and shall not chip, peel, crack, flake, or rub off on
hands or under any conditions incident to normal handling.

3.8 SMUT TEST. Coating on parts before oiling or on ociled
parts after vapor degreasing, shall show no indications of red-
dish-brown or green smut when wiped with a clean white
cloth.

3.9 HUMIDITY RESISTANCE (OILED AND/OR WAXED
PARTS OTHER THAN STAINLESS). Completely processed
parts shall withstand, without evidence of corrosion, exposure
to 120 h of humidity as conducted in accordance with
GM4465P.

3.10 CASS TEST (GM4476P, STAINLESS STEEL ONLY).
Parts shall pass 16 h exposure to the CASS Test with no evi-
dence of red rust or other discoloration on significant surfaces.

3.10.1 Significant surface on other than threaded fasteners
shall be defined as the surface or portion of the part that can be
touched with a 13 mm ball unless otherwise noted on the engi-
neering drawing. On other surfaces where control of coating
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 on significant surfaces.

3.10.2 Significant surface on threaded fasteners shall be
defined as the exposed surfaces when the fastener is installed
in 2 normal manner (bolt head, nut OD and faces, etc.)

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 submission 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
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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-

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 specification was
originated in February 1952. The latest revisions include:

dence upon purchaser’s inspection. Rev | Date Description
6 APPROVED SOURCES. Engineering qualifications C | 601 |Editorial
of an approved source is required for this specification. Only D 6/97 | Editorial, 3.3
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