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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

EXTERIOR PAINT PERFORMANCE REQUIREMENTS FOR
APPROVAL OF NEW PLASTIC MATERIALS
GM4388M

1 SCOPE. This specification defines exterior paint per-
formance requirements of new plastics being considered for
approval in the GM Approved Paint On Plastic Systems
(APOPS) data base. These tests are normally performed on
plaques that were painted in a laboratory. Conformance to
these requirements is the first step of the approval process.
(Additional steps include: testing parts that were painted in
production, and monitoring quality during an extended produc-
tion run.)

1.1 LIMITATIONS. This specification does not cover unique
requirements that pertain to certain parts, e.g., valance panels
might require impact resistance after painting. Unique require-
ments shall be specified on part drawings.

1.2 DEFINITIONS. Key terms used in this document, and in
other instructions pertaining to the APOPS data, are:

APOPS number-the code that identifies a unique plastic/
paint system, i.e., combination of plastic substrate, surface
preparation, primers (if applicable) and topcoats.

new plastic-plastic material not listed in an approved
APOPS combination.

old plastic-plastic material listed in an approved APOPS
combination.

new paint-paint not approved to a 998 specification
and/or not listed in an approved APOPS combination.

old paint-paint approved to a 998 specification and listed
in an approved APOPS combination.

rigid plastic-plastic with flexural modulus > 800 MPa.

flexible plastic-plastic with flexural modulus < 800 MPa.

2 REFERENCED STANDARDS.

GM1000M GM9502P GMO9509P
GM4465P GM9503P 9984801
GM9071P GM9505P ASTM D523
GM9500P GM9506P ASTM D1186
GM9501P GM9508P SAE J1976

3 REQUIREMENTS.

3.1 RESTRICTED AND REPOTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, '"Restricted
and Reportable Chemicals."

4 TEST PROCEDURES. Tests shall be conducted
using the latest issue of the test methods indicated. Suitable
precautions should be taken to ensure that applicable safe lim-
its are not exceeded when conducting test procedures,
processes, and/or handling the materials required by this speci-
fication.

4.1 TEST SPECIMENS. Test specimens shall be painted test
plaques, or with permission of GM Engineering, painted parts.
(Normally, laboratory molded plaques are used to provide a
uniform substrate.) Test plaque dimensions shall be 100 mm
min x 150 mm min x 3.2 + 0.2 mm. Other thicknesses may be
substituted provided they are representative of intended part
thickness.

42 CONTROL PLASTIC. A control plastic material shall
be included in the test program.. The control plastic shall be
from the same generic family as the experimental plastic and
be an old plastic. If such a control does not exist, GM
Engineering will designate a control plastic. The control plastic
shall be painted along with the experimental plastic.

4.3 PAINT MATERIALS. All paint materials used shall be
old paint materials, unless testing is being coordinated with
other requirements to gain approval to a 998 number specifica-
tion. Contact the appropriate GM Engineer to determine the
proper adhesion promoters, primers, surfacers, and topcoats to
use. Normally, both white (nonmetallic) and light blue metallic
topcoats are applied, but specific situations may dictate other-
wise.

4.4 PAINT PROCESSING. Surfaces shall be cleaned prior
to painting (9984801 power wash recommended). Paint mate-
rials shall be processed and cured using the nermal conditions
recommended in the suppliers’ product data literature.
Normally, paint processing is done in a laboratory to fully con-
trol all processing conditions.

4.5 TESTING. Tests shall be conducted 72 h min after paint-
ing and immediately following a conditioning period of 24 h
min @ 22 + 3°C and 50 + 5% RH unless, otherwise specified.
Run all tests in triplicate.

5 PERFORMANCE REQUIREMENTS.
5.1 PAINTED RIGID PLASTICS. See Table 1.
5.2 PAINTED FLEXIBLE PLASTICS. See Table 2.

6 TEST REPORT. The test report shall include paint
processing data (use Table 3) and paint performance test
results (use Table 4 or Table 5). Also, submit the tested pla-
ques.

7 GENERAL INFORMATION. This standard was origi-
nated by CPC in January 1992. This standard replaces CPC
divisional standards CTR ADO03AA and CTR ADOOSAA.
The latest revisions include:

Rev Date Description
A 2/93 | Section 6 revised
B 11/95 | Added Tables 3, 4, 5
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

EXTERIOR PAINT PERFORMANCE REQUIREMENTS FOR
APPROVAL OF NEW PLASTIC MATERIALS

’ GM4388M
TABLE 1 - RIGID PLASTICS PERFORMANCE REQUIREMENTS
Properties Test Values Test Methods
(See NOTE 1)
Adequacy of Cure (See NOTE 2) 0 max GMO9509P. Use test solvent designated by

(no paint transfer)

paint supplier.

Initial Adhesion

Cross Hatch Tape Adhesion 95% min retention GM9071P(Method A)
Cross Cut Tape Adhesion 99% min retention GM9071P (Method B)
Dime Scrape Test Fair adhesion min GM9506P
Chip Resistance 7 min GM9508P
Moisture Resistance GM4465P, 96 h exposure, 1 minute max
recovery
Appearance No change Visual inspection

Cross Hatch Tape Adhesion

95% min retention

GMS9071P (Method A)

Cross Cut Tape Adhesion 99% min retention GM9071P(Method B)
Dime Scrape Test Fair adhesion min GM9506P
Heat Resistance 7 days @ 70°C in an air-circulating oven
(See NOTE 3)
Appearance No change Visual inspection
Cross Hatch Tape Adhesion 95% min retention GM9071P(Method A)
Cross Cut Tape Adhesion 99% min retention GM9071P(Method B)
Dime Scrape Test Fair adhesion min GM9506P
Chip Resistance 7 min GM9508P
Moisture and Cold Cycle Resistance GMBI505P, Cycle A (15 cycles) followed by
GM4465P, 24 h exposure, 1| minute max
recovery
Appearance No change Visual inspection
Cross Hatch Tape Adhesion 95% min retention GM9071P(Method A)
Cross Cut Tape Adhesion 99% min retention GM9071P(Method B)
Dime Scrape Test Fair adhesion min GM9506P

Fuel Resistance

Dip Test Pass min GM9501P, 25 immersions, synthetic
gasoline.
Puddle Test Pass min GMO500P, synthetic gasoline
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

EXTERIOR PAINT PERFORMANCE REQUIREMENTS FOR
APPROVAL OF NEW PLASTIC MATERIALS

GM4388M
TABLE 1 - RIGID PLASTICS PERFORMANCE REQUIREMENTS (CON'T)

Weather Resistance

Appearance Equal to control
Cross Hatch Tape Adhesion 95% min retention
Cross Cut Tape Adhesion 99% min retention
Chip Resistance 7 min

Dime Scrape Test Fair adhesion min

Moisture Resistance

Appearance Equal to control

Cross Hatch Tape Adhesion 95% min retention
Cross Cut Tape Adhesion 99% min retention
Dime Scrape Test Fair adhesion min

SAE 11976, Procedure A, 12 months
exposure in Miami, Florida area (See NOTE
4)

Visual inspection and gloss measurement
GM9071P (Method A)

GM9071P (Method B)

GM9508P

GM9506P

GM4465P, 96 h exposure, 1 minute max
recovery

Visual inspection
GM9071P (Method A)
GM9071P (Method B)
GM9506P

NOTE 1: In addition to the test values indicated, there shall be no deleterious effects (such as, but not limited to color change,

gloss change, chalking, crazing, tackiness) following the exposure periods.

NOTE 2: Perform this test first. If any samples fail, discard the entire sample set and prepare new test samples.
NOTE 3: After visual inspection, prior to performance testing, wash the painted surface with a 50:50 solution of isopropyl alco-

hol and water.

NOTE 4: Wash painted surfaces according to SAE J1976 prior to performance testing.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

EXTERIOR PAINT PERFORMANCE REQUIREMENTS FOR
APPROVAL OF NEW PLASTIC MATERIALS

GM4388M
TABLE 2 - FLEXIBLE PLASTICS PERFORMANCE REQUIREMENTS

Properties Values Test Methods
(See NOTE 1)
Adequacy of Cure (See NOTE 2) 0 max GMB9I509P. Use test solvent designated by

(no paint transfer)

paint supplier.

Initial Adhesion
Cross Hatch Tape Adhesion

95% min retention

GM9071P (Method A)

Cross Cut Tape Adhesion 99% min retention GM9071P (Method B)
Knife Cross Hatch Adhesion 8 min GM9502P
Chip Resistance 8 min GM9I508P
Moisture Resistance GM4465P, 96 h exposure, 1 minute max
recovery
Appearance No change Visual inspection
Cross Hatch Tape Adhesion 95% min retention GMS071P (Method A)
Cross Cut Tape Adhesion 99% min retention GM9071P (Method B)
Knife Cross Hatch Adhesion 8 min GM9502P
Heat Resistance 7 days @ 70° C in an air-circulating oven
(See NOTE 3)
Appearance No change Visual inspection
Cross Hatch Tape Adhesion 95% min retention GM9071P (Method A)
Cross Cut Tape Adhesion 99% min retention GM9071P (Method B)
Knife Cross Hatch Adhesion 8 min GM9502P
Chip Resistance 8 min GM9508P
Moisture and Cold Cycle Resistance GM9505P, Cycle A (15 cycles) followed
by GM4465P, 24 h exposure, 1 minute
max recovery
Appearance No change Visual inspection
Cross Hatch Tape Adhesion 95% min retention GM9071P (Method A)
Cross Cut Tape Adhesion 99% min retention GM9071P (Method B)
Knife Cross Hatch Adhesion 8 min GM9502P
Fuel Resistance
Dip Test Pass min GM9501P, 25 immersions, synthetic
gasoline.
Puddle Test Pass min GMOI500P, synthetic gasoline
Flexibility GM9I503P, Suffix M2
@ +22°C 8 min
@ -15°C 8 min
@ -30°C 8 min
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