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Materials and Processes - Paint
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9684164

1 SCOPE. This specification covers the materials and
performance requirements for coatings for application on vehi-
cle suspension coil springs. The coating is intended to provide
surface damage tolerance and corrosion resistance.

1.1 The type of coatings covered are as follows:

Type I - Waterborne, Cathodic Electrodeposition Coating
Type II - E-Coat + Polyethylene Powder Coating

Type III - Polyester Powder Coating

Type 1V - Coating for High Strength Coil Springs

NOTE: Type IV coatings are to be used on coil springs made
from a steel whose maximum tensile strength range exceeds
1880 MPa (equivalent to 52 HRC). For any parts that do not
exceed the Type IV criteria, any of the coating types are
acceptable. If no coating type is designated on the part draw-
ing, then Type I is implied, unless the Type IV criteria is
exceeded.

2 REFERENCED STANDARDS.

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 properties. 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. Noncritical surfaces are defined as the first 38 mm
from either end and the area under precoating ID tape, if used.

3.4 PHYSICAL PROPERTIES.

3.4.1 Appearance. The coating shall be uniform and continu-
ous with no evidence of voids, craters, sags, runouts, blisters,
or other surface defects when visually examined.

3.4.1.1 The color shall be black.

3.4.2 Film Thickness. The film thickness for each type of

GM1000M GMO505P 9985419 coating when tested per ASTM D1186, Method B shall be as
GM4298P GM9508P ASTM D1186 shown in Table 1. Film thickness is to be measured at 6 loca-
GM4465P GMI509P ASTM G46 tions (inner and outer diameters at each end and at the middle
GM9071M GM9511P of the coil) with a measuring device capable of gage R/R and a
GM9102P GM9733p resolution of 2.5 um on a panel or other standard.
TABLE 1
Type Thickness Salt Spray Face Rust

| 13 um min 336 h less than 10%

II 300 - 500 pm 1000 h NONE

111 50 - 150 um 720 h NONE

v * 1000 h NONE

* As needed to meet performance requirements.

3.4.3 Zinc Phosphate.

3.43.1 Coating Weight. The zinc phosphate shall have a
coating weight of 2.75 g/m? min as tested per GM9733P,
except test is to be conducted on a section of shot peened coil
spring.

3.4.3.2 Uniformity. The coating shall be uniform and should
show 100% coverage over the surface of the coil.

3.4.3.3 Zinc Phosphating. Application of the zinc phosphate
coating may be made by spraying or dipping according to the
parameters set forth by the zinc phosphate supplier.

3.4.3.4 Other pretreatments may be used for Type IV coat-
ings in order to meet the performance requirements. However,
the source must establish documented criteria for the pretreat-
ment.

3.5 PERFORMANCE REQUIREMENTS.

3.5.1 Cure (GM9509P). No change in color, adhesion, soften-
ing or swelling is allowed when the cured coating is rubbed 10
strokes with a clean cloth saturated with MEK (methyl ethyl
ketane), Acetone or other appropriate solvent. A rating of 0 or
1 is required (no more than slight surface effect or trace of
primer transfer to cloth).

3.5.2 Salt Spray Resistance (GM4298P). No blistering or the
amount of corrosion as shown in Table 1 after the designated
minimum number of hours.

3.5.3 Corrosion Creepback (GM9102P). After parts are
scribed per GM9102P and tested in salt spray as described in
3.5.2. the amount of peelback from the scribed line (total of
both sides) shall not exceed 2 mm for Types Il and IVand 3 mm
for Types I and III.
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3.5.4 Gravelometer Test (GM9S08P either method). A single
active coil of a spring shall be clamped vertically in a grav-
elometer tester with the spring along the vertical centerline of
the exposure zone and tested per GM9508P. The coil must be
at less than —10°C when the test begins.

Type I coatings shall show a chip resistance of no more
than two breaks which are 3 mm in diameter or larger in
any 50 mm length of wire.

Types 11, III and IV coatings shall show a chip resistance
of no more than two breaks which are between 2 to 3 mm
in diameter in any 50 mm length of wire, and no breaks
greater than 3 mm in diameter. The gravelometer tested
parts are to be exposed to a salt spray environment per
GM4298P for 24 h in order to highlight the ratable chips.

3.5.5 Humidity (GM4465P). After 96 h of humidity test there
shall be no blistering or appearance change.

3.5.6 Tape Adhesion (GM9071M, Method B). After parts are
tested in humidity as described in 3.5.5, the amount of peel-
back from the intersection of the scribed lines shall not exceed
3 mm. The scribe will be smaller than stated in the specifica-
tion, but the sense of the test should be utilized. No peeling
elsewhere in the taped area is permitted.

3.5.7 Cold Flex Test. The spring must withstand 30 compres-
sions on stroking machine @ —30°C with no cracking, peeling,
or loss of adhesion of the coating on critical surfaces.

3.5.8 Scab Corrosion Test (GM9511P). For Types II, 1], and
IV coatings, a single active coil of a spring shall be gravelome-
ter tested as in 3.5.4 and then Scab Corrosion tested
(GM9511P). The amount of peelback from the scribed line (to-
tal both sides) shall not exceed S mm, and any chipped areas
shall not show base metal pitting. Base metal pitting is to be
evaluated by metallographic examination per ASTM G46 at a
minimum of 3 chipped areas.

3.5.9 Environmental Cycling Test (GM9505P). For Types II,
IIL, and IV coatings. For validation only, a production coated
spring shall be scribed per GM9102P and tested in GM9505P,
Cycle J. After air blow-off, the amount of peelback from the
scribed line (total both sides) shall not exceed 5 mm.

3.6 PROCESS REQUIREMENTS. Significant changes in
processing, as determined by the coil spring manufacturer,
require validation approval prior to implementation into pro-
duction.

3.6.1 Handling. Prior to painting, coils must be stored under
conditions that would not contribute to deterioration of the sur-
face condition or the ability to provide optimum painting
conditions.

3.6.1.1 Coils must not contact each other or any metal object
beyond 38 mm of either end, except during unpacking. This is
to eliminate the potential for inducing additional scuffs,

scratches, gouges and other defects. Coated springs must be
packaged to avoid damage and tangling during shipping. Coils
must be unpacked by hand, and must not be dropped or
dumped to untangle. Coils that cannot be untangled by hand
shall be returned to the spring manufacturer.

3.6.1.2 If precoating identification tape is applied by the
source, it may remain on coils if it is located in a non-active
area as defined by the part print.

3.6.2 Surface Preparation. The metal surface shall be free
from oxides, dirt, oil, grease and other foreign matter. The
metal surface shall show no visible signs of corrosion prod-
ucts. If a corrosion inhibitor is used on uncoated coils to
prevent surface oxidation, the corrosion inhibitor must be
water soluble and capable of being completely removed by the
alkaline cleaners prior to zinc phosphating. No cleaning
method that may induce hydrogen embrittlement may be used.
A maximum of 0.04% steel removal from coil, by weight, dur-
ing coil cleaning process is allowed.

3.6.3 Coils must not be damaged or allowed to arc during
coating process.

3.6.4 Curing. The oven temperature must not exceed 260°C
and the surface temperature must not exceed 193°C for Type I
and 182°C for Type II, TII and IV. Excessive temperatures will
reduce the compressive stresses obtained by shot peening.

3.6.5 Part Identification. All coils must be identified with
approved tape (9985419) according to part print specifications.

3.6,6 Repair. Damaged paint may be repaired if the metal
surface is not exposed or is exposed due to causes other than
abrasion. The coating can be removed for recoating by
mechanical means only (such as shot peening). Springs may
only be repaired once before scrapping.

3.6.6.1 The repair procedure must be approved by the spring
manufacturer. The coating applicator must inform the spring
manufacturer when springs are being repaired.

4 [INITIAL SOURCE APPROVAL.

4.1 No shipment shall be made by any supplier until repre-
sentative initial production samples have been approved by
engineering as meeting the requirements of this specification.

Completed copies of the Materials Safety Data Sheet meeting
GM information requirements must be submitted with any new
submissions or whenever a composition change has occurred.

4.2 All coating applicators must receive validation approval
prior to the start of production for each coating system.
Validation requires one rack of coils for each specific model
family, measuring all performance requirements identified in
this specification.

4.2.1 Following validation, the responsibility of cenformance
to specifications still lies with the coating applicator. The
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