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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -~ General

GRAVEL/ABRASION RESISTANT FUNCTIONAL FILMS
GM6254M

1 SCOPE. This specification covers the performance re-
quirement of gravel/abrasion resistant films precoated with a
pressure sensitive adhesive and protected with a release liner.
These films may include a premask for ease of application and
may be decorative (i.e., pigmented or screen printed.)

1.1 Gravel/abrasion resistant films shall be designated as
follows:

1.1.1 Type L Decorative Surface Protection Films. This film
is primarily used in visible exterior applications. It may be
pigmented or screen printed. It is typically found on fascia
rocker moldings and lower wheelhouse areas. It is intended
for use in applications with a maximum service temperature
of 135C.

1.1.2 Type II. Non Visible Surface Protection Films. This
film is designed for non visible surface protection. It is
intended for use in applications with a maximum service
temperature of 150 C.

2 REFERENCED STANDARDS.

GM4465P GM9501P ASTM D882
GM9071P GM9505P ASTM D1000
GM9125P 9981062 ASTM D1938
GM9133pP 9981194 SAE J400
GM9220P 9981293

3 CONSTRUCTION. The construction shall be specified
on the engineering drawing.

3.1 Premasks. All types of premasks must receive engineer-
ing approval from the appropriate release division.

4 REQUIREMENTS.

4.1 All tests shall be performed at ambient conditions,
2213 C and 55 * 5% RH, unless otherwise indicated. The
following requirements must be met by all films for initial
qualification.

NOTE 1: Tests indicated in 4.3, 4.5, 4.6, 5.1 and 5.5 shall be
used for subsequent GP-3 approval on an ongoing basis.

4.2 Sample Preparation. Samples shall be constructed to
represent production intended substrates, coatings and appli-
cation. Films shall be applied to the test panels per the
manufacturer’s instructions and conditioned 24 h prior to
testing at 22 * 3C and 50 * 5% RH.

4.3 Appearance Durability. Prepared samples shall show no
surface deterioration, objectionable shrinkage (edge of film
shall show no visible line of adhesive), delamination, edge
lifting, cracking pitting, blistering or other degradation after
environmental exposure (6). See NOTE 1. However, NOTE |
applies to as received, cycle and high temperature resistance
tests only.

4.4 Abrasion Resistance (SAE J1847). There shall be no
removal of graphics or wear through to the substrate after
testing per SAE J1847, 1000 cycles, 500 load, CS-17 abrading
wheel.

4.5 Dimensional Stability. The film shall exhibit a maximum
shrinkage of 0.5% lengthwise and 4.09% widthwise following
168 h at 121 * 2 C. The film dimensions shall be measured
prior to exposure and after exposure, following a 24 h dwell
time at ambient temperature. See Note 1.

4.6 Peel Adhesion (ASTM DI1000). When bonded to a
representative production substrate and tested per ASTM
D1000, Method A, the pressure sensitive adhesive backed
film must maintain a minimum peel strength of 400 N/m
following 72 h at ambient conditions and 600 N/m following
environmental exposures (6). The samples shall be run on an
Instron, or equivalent, constant rate of extension (CRE)
machine, at a rate of 300 mm/min. See NOTE 1. However,
NOTE 1 applies to as received, cycle and high temperature
resistance tests only.

4.7 Solvent Wipe Resistance. Prepared samples shall exhibit
no loss of adhesion, loss of gloss or color change when
exposed separately to isopropyl alcohol (9981293), VM&P
Naphtha (9981062) and aliphatic hydrocarbon paint cleaning
solvent (9981194) and rubbed briskly with clean, white, soft
cotton cloth after 60 s penetration time.

4.8 Fuel Resistance. Prepared samples shall exhibit no
objectionable loss of gloss or color change, no loss of
adhesion, surface degradation or tackiness when tested ac-
cording to GM9501P.

49 Wrap Test. After applying the film to a simulated hem
flange panel and subjecting it to the thermal cycle described
in 6.3, there shall be no evidence of delamination, edge lifting,
cracking, pitting, or other objectionable degradation.

NOTE: Wrap test panels can be purchased from Advanced
Coating Technology, 517/439-1485)

4.10 Film Durability and Corrosion Performance.

4.10.1 Film Durability (GM9508P). Following environmen-
tal cycling (6.3), the film shall be conditioned 4 h at -30C
and tested according to GM9508P using 4 pints of gravel.
There shall be no evidence of film wear-thru to the base
substrate. Acceptable adhesion loss shall be determined by
the appropriate release division. Type 1 films shall exhibit a
rating of 8 or better.

4.10.2 Corrosion Performance (GM4298P). The samples
evaluated in 4.10.1 shall be placed in a neutral salt spray
environment per GM4298P for 24 h. There shall be no
evidence of red or white corrosion following exposure.
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5 TYPE | MATERIALS ONLY. Inaddition to the Gener-
al Requirements, decorative abrasion resistant films must
meet the following requirements.

5.1 Appearance. Color, pattern and gloss shall be equivalent
to the approved standard when viewed under simulated north
sky daylight in Macbeth Viewing Box per GM9220P. Master
standards can be obtained by contacting the releasing divi-
sion. See NOTE 1.

5.2 Appearance Durability. Prepared samples shall show no
surface deterioration, objectionable shrinkage (edge of film
shall show no visible line of adhesive), objectionable color or
gloss change, delamination, edge lifting, cracking pitting
blistering or other degradation after the following exposures.
When accelerated test results and exterior exposure result are
in disagreement, the exterior results shall overrule.

5.2.1 Xenon Arc Weatherometer (SAE J1960). Prepared
samples shall be exposed to 1250 KJ/m* at 340 nm in a
Xenon Arc Weatherometer.

5.2.2 Arizona and Florida Open Rack Exposure
(GM9125P). Prepared samples shall be subjected separately
to 350,000 total langleys exposure at 45° facing south in
Arizona, and at 5° facing south in Florida.

5.3 Resistance to Water Spotting, Finish Disturbance, Salt
Staining and Discoloration. Prepared samples shall exhibit
satisfactory performance when tested according to GM9133P.

5.4 Acid Resistance. Prepared samples shall exhibit no color
change and only minimal gloss change when subjected to 3
drops of 0.1N HCI covered with a watch glass and exposed at
38 C in an air-circulating oven for 30 minutes. The panel
should be allowed to cool and rinsed prior to comparing it
with the oontrol panel.

5.5 Topcoat Achesion (GM9071P). The film topcoat must
not be removed when tested per GM9071P after environmen-
tal exposure (6), Xenon Arc Weatherometer (5.2.1) and
Florida/Arizona exposures (5.2.2). See NOTE 1. However,
NOTE 1 applies to as received, cycle and high temperature
resistance tests only.

6 ENVIRONMENTAL EXPOSURES. Samples shall be
allowed a dwell time of 24 h at ambient conditions following
exposure and prior to testing, unless otherwise specified.

6.1 Humid Aging (GM4465P). The samples shall be ex-
posed for 168 h at 38 £2 C and 95 + 5% RH. Testing shall be
done within 4 h.

6.2 Heat Aging. The samples shall be exposed for 168 h at
70 £ 2C in an air-circulating oven.

6.3 Cycle Test. The samples shall be exposed to 2 consecu-
tive cycles of GM9505P, Cycle F.

6.4 High Temperature Resistance. The samples shall be
exposed for 1 h at 93 £ 2 C in an air-circulating oven. Testing
shall be done within 4 h.

7 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.

8 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 engi-
neering. 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 responsibili-
ty for incoming shipments meeting this specification without
dependence upon purchaser’s inspection.

9 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.

10 GENERAL INFORMATION. This standard was orig-
inated by Cadillac in April 1990.
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