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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

PROTECTIVE FINISHES - PHOSPHATE TYPE
GM6035M IS SCHEDULED FOR DELETION BY JANUARY 2000, DO NOT USE
ON NEW APPLICATIONS
GM4435M GM6035M

1 SCOPE. This specification covers corrosion protective
finishes for iron and steel whose basic characteristic is zinc
phosphate treatment and subsequent protective compound. A
grade with zinc phosphate only may be designated. A suffix
code system is provided for designating certain limitations on
compound. GM6035Mcoating is not recommended for spring
steel parts or parts over 150 mm or 0.25 kg which are barrel
processed.

1.1 Documents that specify GM6035M, Code A shall meet
the requirements of this specification.

1.2 Documents that specify GM4435M, Code C shall meet
the requirements of GM4435M, Code A.

1.3 GM6035M will be superseded by GM4435M, Code A,
effective January 2000, unless otherwise specified.

1.4 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.

1.5 Finish with oil coating is not recommended to be used
against plastic surface.

2 REFERENCED STANDARDS.

GMS500M GM4345M
GMS510M GM6035M
GM1000M GM9064P
GM4298P ANSI B18.18.2M

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 CLEANABILITY. Parts must be free from die lubricants
and drawing compounds that will adversely affect the phos-
phate coating. See recommended processes for cleanability.

Parts which show uncleanable surfaces, not affected by normal
cleaners, should be noted to the manufacturer and special tech-
niques, as recommended by oil supplier, applied and so noted.

3.2.1 All parts to be GM6035M coated must be washed to
remove oils prior to heat treatment.

3.2.2 Some compounds known to cause cleaning difficulties
are chlorinated oils and waxes, silicones, paraffin, carbonized
oils and fats, and calcium compounds from liming.

3.2.3 Lime coatings are extremely difficult to remove and use
of lime should be kept to a minimum. Alternate lubes should
be utilized if possible.

3.3 APPEARANCE AND CURE. Unless otherwise speci-

fied, the color of the protective coatings described herein shall
be black.

3.3.1 GM4435M, Code G, parts shall be evenly coated and
dry to touch such that when held with Watman’s number 41
filter paper or equivalent and applying hand pressure for 5 to
10's, there shall be no visible staining of the filter paper when
viewed without using supplementary magnification. For refer-
ence purposes this test will be carried out using a force of 10
N.

3.4 COMPOSITION.

3.4.1 GM4435M, Codes A, B, E and G shall consist of a zinc
phosphate treatment and a subsequent protective coating. Code
D shall be zinc phosphate only. The coating mass and supple-
mentary treatment for these coatings are as noted in Table 1.

3.4.2 GM6035M shall consist of a heavy zinc phosphate
treatment followed by a corporation approved protective oil
type compound applied within 4 h after phosphating using
concentrations, temperatures and immersion times recom-
mended by the procedure listed in the appendix. '

3.4.2.1 If subsequent processing precludes coating with the
oil compound within 4 h after phosphating, acceptable salt
spray test hours shall be negotiated between the purchaser and
supplier.
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GM4435M GM6035M
TABLE 1
GM Number Suffix Zinc Phosphate g/m? | Supplemental Coating Salt Spray h
GM4435M Code A 11 min Protective Oil Type 72
Compound
GM4435M Code B 11 min Protective Paint Type 72
Compound
GM4435M Code D 11 min None -
GM4435M Code E 11 min Protective Water Base 24
Wax
GM6035M See NOTE 1 See NOTE 2 Approved Oil Type 96
Compound
GM4435M Code G 11 min Approved Organic 72
See NOTE 3 Sealer

NOTE 1: No suffix required. Formerly GM6035M, Code A.

NOTE 2: Coating mass and crystal morphology shall be determined as outlined in Appendix A. A value of 20 min is recommended.

NOTE 3: Process stability of GM4435M, Code G shall be demonstrated by compliance to periodic torque/tension testing, Testing shall be conducted
by the approved applicator(s) per GM9064P utilizing M10 x 1.5 hex head test bolts processed through actual production (10 pcs). The 6 I torque range
must lie within the specified range for an M10 x 1.5 bolt as specified in Table 2.

3.5 THICKNESS. (GM4435M, Code B). Coating in threads
and recessed areas, such as nuts, screw heads or elongated tub-
ing, shall have no adverse effect on normal installation.

NOTE: The maximum thickness of coating which may be
applied to threads on threaded products is limited by the base
thread size (7.1 Referee Inspection).

3.6 RELIEF OF EMBRITTLEMENT.

3.6.1 All steel parts having a hardness above 32HRC and all
highly stressed cold worked parts shall be baked to relieve
hydrogen absorption. Unless otherwise specified, the parts are
to be baked immediately after coating. A temperature of 200°C
for 4 h has been found suitable in some instances; however,
variations in temperature and/or times may be necessary.

3.6.2 Hardened parts which have been tempered at less than
175°C shall be heated to 150°C and held 8 h or longer if neces-
sary before coating.

3.63 Suitable relief of hydrogen absorption of highly
stressed spring steel parts is considered doubtful.

3.7 CORROSION RESISTANCE. Parts coated under pro-
duction conditions to these specifications shall be capable of
withstanding neutral salt spray testing for the number of hours
specified for the various codes on Table 1 without red rust
except sharp edges evident on significant surfaces.

3.7.1 Parts must be tested to GM4298P to meet the corrosion
Tesistance requirements on significant surfaces per 3.4.1.2 for
initial approval of the finish, applicator and PPAP submissions.

3.7.1.1 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.

3.7.1.1.1 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.

3.7.1.2 Significant surfaces for test evaluation included but
not limited to fastener heads, socket recesses, sems washers
and external nut surfaces. Sharp edges are excluded. The sig-
nificant surfaces on threaded fasteners are the exposed
surfaces, when the fastener is in installed position.

3.7.1.3 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, int., the above requirements do not apply.
Acceptance or rejection of parts coated to this specification
will be based on results on significant surfaces.

3.7.2 Salt spray test requirements specified herein do not
apply to female threads except when agreed upon by supplier
and purchaser. Female threaded areas may be masked off or
otherwise covered during salt spray testing.

3.7.3 Corrosion resistance of finished parts shall be deter-
mined within 3 months of coating application.
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