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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

CORROSION PROTECTIVE COATINGS PHOSPHATE/ZINC-ORGANIC
TYPE
SCHEDULE FOR DELETION BY JANUARY 1998, DO NOT USE ON NEW
APPLICATIONS
GM6111M

1 SCOPE. This specification covers the basic require-
ments for a corrosion protective coating process consisting of
zinc phosphate treatment and a zinc rich epoxy resin coating.
The coating may be applied by dipping or spraying. Part con-
figuration dictates the application process.

1.1 The coating is suitable for bolts, clips and other ferrous
parts where above normal levels of corrosion protection and
freedom from hydrogen embrittlement are required. The coat-
ing, when applied to steel, offers exceptional galvanic
corrosion protection for steel to aluminum.

1.2 GM6111M will be superseded by GM7111M, effective
January 1998, unless otherwise notified.

2 REFERENCED STANDARDS.

GM1000M GM4465P
GM4298p GMS071P

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 APPEARANCE AND CURE. Coating shall have a uni-
form metallic gray appearance and shall be free from tears,
sags and excess coating which affect appearance and perfor-
mance. It shall not be oily or tacky to the touch.

3.2.1 The coating shall be cured at 175°C for a minimum of
15 minutes,

3.3 THICKNESS. Coating threads of threaded products shall
not have an adverse effect on normal installation and removal
practices.

NOTE: The max thickness of coating which may be applied to
threads on threaded products is limited by the basic thread
size. See 6.1 Referee Inspection.

3.3.1 The zinc phosphate coating mass is expected to be in
the range of 13 to 16 g/m? and the zinc rich resin to contain at
least 80% metallic zinc powder by volume with trace alumi-
num. No modification of this coating material is permitted.

3.3.2 The minimum total coating thickness shall be 10 pym.
The maximum thickness applicable to threaded products shall
not exceed 20 um and other than threaded products shall not
exceed 35 um.

3.4 CORROSION RESISTANCE. Parts coated to this speci-
fication shali be capable of withstanding neutral salt spray

testing for a minimum of 400 h with no red rust. Conformance
to this requirement is based on laboratory testing with sample
and results as indicated in Table 1.

TABLE 1
Number Results Conformance
of
Samples
to be
Tested
5 No rust on any sample | Samples conform to
requirements
5 One sample exhibits Samples conform to
less than 10% surface | requirements
Tust
5 One or more samples | Samples fail to conform
exhibit more than 10%
surface rust
5 Two or more samples | Samples fail to conform
exhibit less than 10%
surface rust

3.5 FLEXIBILITY AND CHIP RESISTANCE.

Coating shall withstand the normal extension and compression
of springs and the normal flexing encountered by spring clips
during assembtly in the end product without evidence of flak-
ing or loss of adhesion to base metal. Also, it shall withstand
normal handling and storage conditions without chipping, flak-
ing or other coating damage.

3.6 ADHESION CHARACTERISTICS. Parts coated to this
specification shall show no evidence of blistering or other
appearance changes after exposure to humidity testing for 96 h
min. Parts (see 4.4 for restriction on part size for tape test)
shall show no more than 3.0 mm peel back from intersection
of lines scribed and tape tested immediately after a 10 minute

recovery period following exposure and no other peeling in
area under tape.

NOTE: This coating may leave light deposits of zinc remain-
ing on hands or tape due to flake form.

4 TESTING.

4.1 Thickness shall be determined by microscopic examina-
tions of cross sections taken perpendicular to significant
surfaces or by other methods agreed upon by the supplier and
purchaser.

4.2 Neutral salt spray testing shall be conducted according to
GM4298P.
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42,1 When this coating is specified for bolts and screws, the
parts should be power driven with properly maintained equip-
ment into a nut or tapped hole in a manner simulating a
production assembly condition in which the head of the fas-
tener turns tight and perpendicular against a flat surface and
then removed prior to salt spray testing. After salt spray expo-
sure, significant surfaces of the fastener shall be evaluated.
Significant surfaces are defined as the exposed surfaces when
the screws are installed in a normal manner.

NOTE: Test described in 4.2.1 shall be used for product quali-
fication in the case of a new product and/or a new source
approval.

4.3 Humidity testing shall be conducted according to
GM4465P (100% RH @ 38°C).

4.4 Tape testing shall be conducted according to GM9071P
(C10M) on parts large enough to receive the specified scribe.

5 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.

5.1 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.

6 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.

6.1 REFEREE INSPECTION. The following referee thread
inspection procedure may be utilized if the specified go gage
binds on the screw, bolt or nut:

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

6.1.2 Nut. Assemble a phosphate plated test bolt or screw
with a 2A or 6g class thread for a minimum of one diameter
through the nut.

6.1.3 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.

7 APPROVED SOURCE. Engineering approval of an
applicator is required for fasteners (all threaded loose unas-
sembled parts, washers, sems and keps) processed to this
specification. Approved applicators are qualified by the control
division and listed in the GM Corporate Approved Source File
(MATSPC) under this specification. Use of a non-approved
applicator for the fastener processed to this specification con-
stitutes grounds for rejection.

8 GENERAL INFORMATION. This standard was first
issued in October 1980. The latest revisions include the fol-
lowing:

Rev | Date Description
B 7/87 | Revised sections 9 and 10
C 1/96 | Added section 1.3 and scheduled deletion
date
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