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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Metals

VEHICLE SUSPENSION - U-BOLT COATING
GM6431M

1 SCOPE. This specification covers the materials and
performance requirements for a proprietary coating process
consisting of a black waterbome organic coating over a zinc
phosphate surface. The coating is specified for vehicle suspen-
sion U-Bolt applications where UV resistance is not required.

2 REFERENCED STANDARDS.

GM1000M GM9505P
GM4208p GM9733P
GM9064P ANSIB18.18.2M

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 Specific material requirements and appropriate test meth-
ods are listed under 3.4 and 3.5. These requirements shall be
determined by tests performed on production parts coated on
the production line.

3.3 The requirements listed below shall be met on all critical
surfaces after coating application, cure and 30 minutes at room
temperature.

3.4 PHYSICAL PROPERTIES.
3.4.1 Cleaning.

3.4.1.1 The use of mineral acids, such as hydrochloric acid,
are not allowed. Dilute citric acid cleaners may be used to
remove process oils.

3.4.1.2 Rust preventatives which are used to prevent corro-
sion during shipment of the bare U-Bolt to the paint applicator
must be cabable of being completely removed by the cleaning
systems in use.

3.4.2 Zinc Phosphating.

3.4.2.1 Zinc Phosphate Coating Weight. The zinc phosphate
shall have a coating weight of 27.5 g/m? min as tested per
GM9733P. The test shall be conducted on a section of the U-
Bolt or test panel.

3.4.2.2 Uniformity. The coating shall be uniform and should
show 100% coverage over the surface of the U-Bolt.

3.4.2.3 Zinc Phosphate Processing. Application of the zinc
phosphate coating may be made according to the parameters
set forth by the zinc phosphate supplier.

3.4.3 Organic Coating.
3.4.3.1 The organic coating shall be uniform and continuous

with no evidence of voids, craters, sags, run out, blisters, or
other surface defects when visually examined.

3.4.3.2 The color shall be black.

3.4.3.3 Application. Application may be made by the dip
spin or dip drain process.

3.5 PERFORMANCE REQUIREMENTS. The coated U-
Bolt shall meet the performance requirements defined in Table 1:

TABLE 1
Thickness Salt Spray Red Rust
12.5 microns min 400 h < 5%

3.5.1 Coating Rub Off, Coated parts should be dry to touch
and not exhibit softening, swelling or change in adhesion when
a coated part is rubbed 10 times with a clean, dry cloth using
only the weight of the coated part to supply pressure. Some
minor rub-off onto the cloth is allowed.

3.5.2 Salt Spray Resistance. Parts coated to this specification
shall be cabable of withstanding the neutral salt spray (NSS)
test requirements listed in Table 1. Parts shall not show any
blistering after NSS testing. Evaluation shall be performed on
the unthreaded areas of the fastener.

3.5.2.1 For initial approval and PPAP submission the parts
must be tested per GM4298P to meet the corrosion resistance
requirements when sampled per ANSI B18.18.2M.

3.5.2.2 Normal production processes that are in statistical
process control shall yield parts that are capable of meeting the
same salt spray requirements.

3.5.2.3 A periodic NSS test of the parts being processed on
each production line running this coating should be conducted
per ANSI B18.18.2M Table B in Appendix I. The sample size
shall be 3 pieces min per line per shift.

3.5.2.4 Process control checks are to be made and recorded
according to the coating manufacturer’s instructions.

3.5.3 Environmental Cycling Test (GM9505P). For initial
source qualification only, a production U-Bolt shall be sub-
jected to 2 cycles per GM9505P, Cycle J. The part shall exhibit
< 5% red rust.

3.6 FASTENER REQUIREMENTS.

3.6.1 When applied to threaded products, the coating shall
not have an adverse effect on normal installation and removal
practices.

3.6.2 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
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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.

3.6.3 Torque/tension testing shall be performed per
GM9064P except as follows. Regardless of U-Bolt thread size
coat a surrogate bolt, PN 11516107. The test washer shall be
PN 11502646 and test nut PN 11516092. Test bolts shall be
driven using a fixtured DC electric nutrunner. The nutrunner
shall have a capability for producing torques greater than the
specified torque range and shall be run at a continuous speed
of 100 = 10 rpm. The socket cannot contact the test washer
during test. The 60 torque range must be within 92 to 144 Nm
@ 56.1 KN tension.

3.7 PROCESS REQUIREMENTS. Significant changes in
processing as determined by GM Engineering require valida-
tion approval prior to implementation into production.

3.7.1 Handling. Prior to painting, U-Bolts must be stored
under conditions that would not contribute to deterioration of
the surface condition or the ability to provide optimum paint-
ing conditions.

3.7.2 Curing. Cure temperatures are 88 to 104°C part metal
temperature.

3.7.3 Repairs. Coated U-Bolts may not be repaired without
prior approval by GM Engineering.

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 materials engineering. There
shall be no changes in either formulation or manufacturing
processes permitted without prior notification and approval by
engineering. 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
dependence upon purchaser’s inspection.

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 by GM Truck Group and approved by the Finish TDG in
September 1997.
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