M 900bL379 0002920 &T1 W

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes ~ Paint

EXTERIOR NON-WEATHERABLE PRIMERS FOR PLASTICS
GM4365M

1 SCOPE. This standard covers the minimum perfor-
mance requirements for an exterior non-weatherable primer
used on plastic substrates. This standard is to be used in
conjunction with an appropriate 9984XXX Painted Product
Specification for primer technology approval. Primers cov-
ered by this standard may be either one component or multi-
component materials.

NOTE: Weatherable primers are to be tested to GM4367M.

1.1 The primer is part of the total painted product and must
provide a smooth, adhesion-promoting coating direct to
substrate or molded coating and to subsequent coatings.

2 REFERENCED STANDARDS.

GM4465P GM9524P ASTM D1475
GM9%071P GM9532P ASTM D2369
GM9502P GMS799P ASTM D2397
GM9506P 9984801 ASTM D3363
GM9508P ASTM D523 ASTM D4212
GM9509P ASTM D1474

3 PRIMER QUALIFICATION. The primer qualification
procedure and the materjal requirements are specified herein.
Primer qualification will be done with General Motors
approved substrates and paint systems. Representative parts/
plaques must pass laboratory testing. The primer must also
undergo a limited plant tryout.

NOTE: Qualification of a primer under this specification does
not imply approval for production parts. Qualification means
that the primer has production feasibility. Production approv-
al will be given only after a successful plant trial(s) with a
specific part and process.

3.1 Physical Characteristics. All materials must have com-
plete identification by code, batch and physical characteris-
tics. Measurement methods and equipment used must also be
indicated. The physical characteristics to be quantified are the
following:

3.1.1 Mass % solids as received and sprayed. Test per
ASTM D2369, Procedure G.

3.1.2 Volume % solids as received and sprayed. Test per
ASTM D2697.

3.1.3 Volatile Organic Compounds (VOC) as received and
sprayed. Test per ASTM D2369, Procedure B.

3.1.4 Density as received and sprayed. Test per ASTM
D1475.

3.1.5 Viscosity. Use Fisher #2 Cup (ASTM D4212) for
Newtonian materials. Use a brookfield viscometer for non-
newtonian materials.

3.1.6 Resistivity of reduced primer.

3.1.7 Conductivity of dried primer film. Test per GM9523P.
3.1.8 Pencil Hardness (ASTM D3363).
3.1.9 Tukon Hardness (ASTM D1474A).

3.1.10 Gloss. Test per ASTM D523, 60 degree angle for
gloss <60 and test per ASTM D523, 20 degree angle for gloss
>60.

3.1.11 Time and temperature cure chart.

NOTE: The time-temperature cure chart provided by suppli-
er shall be used to establish basic production range.

3.1.12 Recommended thinners/solvents to be used for cure
test (GM9509P).

3.1.13 Results of solvent penetration test per GM9524P as
required by the appropriate GM Material Standard
9984XXX.

3.2 Processing Requirements.

3.2.1 The supplier must provide the recommendations for
application. Required data shall include equipment, spray
distance, fluid flow rate, temperature and humidity. Any
precautions for material handling or limits for processing
must be noted. The processing parameters for optimizing
appearance and durability characteristics must be specified.

3.3 Smoke Characteristics. Determine the smoke charac-
teristics of the material by testing to GM9799P.

3.4 Solvent Emission. All primers must conform to appli-
cable federal and state regulations.

3.5 MVSS Requirements. If the primer is used in an area
regulated by MVSS windshield bonding requirements, the
primer must meet the applicable MVSS requirements.

4 TECHNOLOGY QUALIFICATION.

4.1 Qualification testing shall be done on primed only and
primed plus topcoated substrates. Topcoat colors must in-
clude white non-metallic and light blue metallic colors.
Additional colors may be tested if required. Testing shall be
done in triplicate for each combination of film thickness/
bake.

4.2 Test panels shall be cleaned per 9984801.

43 All qualification panels must be baked per supplier
recommendation and cure chart in a direct gas fired oven.
Temperature refers to the substrate temperature. Tempera-
ture charts shall be generated with thermocouples for both
the oven air and the test substrate surface temperature.

4.4 Panel Preparation Film Build and Bake - Primer Only.
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44.1 Normal film (N). Film thickness shall be recom-
mended by supplier.

4.4.2 Normal bake (N). Bake shall be as recommended by
the supplier.

4.43 High bake (H). Bake shall be at a temperature 15 C
higher than the normal temperature and twice the normal
time.

4.4.4 High film (H). The film thickness shall be twice the
normal thickness.

4.4.5 Low bake (L). Bake shall be at a temperature 15C
below recommended temperature for the normal time.

4.4.6 Low film (L). The film thickness shall be half the
normal thickness.

4.4.7 ELPO bake (E). This is required when used in an
ELPO process. ELPO bake conditions shall conform to
Figure 1.

4.5 Qualification Tests. Tables 1 and 2 indicate the tests
required to qualify a primer for plastics.

4.6 Report. Report substrate material, panel preparation,
cleaning method, all paint coatings (primers, primer surfac-
ers, topcoats) and all bake history. Identify pencil hardness
after each bake. Report the actual test results and indicate the
test requirements. Submit the tested panels, with proper
identification, to the appropriate paint engineer for review.

5 TOTAL SYSTEM QUALIFICATION. In addition to
approval of primers to 9984XXX specifications, total systems
must be approved prior to production usage. System approv-
als will be listed in the GM Approved Paint on Plastics
Systems Manual (APOPS).

6 CIRCULATION AND SHELFLIFE: The supplier must
establish the primer’s shelflife limitations, storage require-
ments and settling characteristics. The primer must demon-
strate long term (45 days) circulation stability in a production
representative system. The supplier will establish the paint
velocity requirements to maintain suspension and velocity
requirements to pick up settled paint.

7 CHEMICAL TREATMENT FOR SPRAY BOOTHS:
The supplier shall recommend paint detackifiers and coagu-
lants/flocculants. Reports are to indicate if special materials
or processing procedures are required and an estimated
coagulant usage per unit of primer over spray.

TABLE 1 - TECHNOLOGY QUALIFICATION PRIMER ONLY

Panels Film/Bake

Requirements

Tests

1. Cure Test per GM9509P, (solvent to be N/N, H/L

recommended by supplier) N/H, N/E
L/H, L/L

2. Adhesion N/N, H/L

2.1 Tape adhesion per GM9071P N/H, N/E

2.2 Dime Scrape per GM9506P (Rigid) (see L/H, L/L

NOTE)

2.3 Knife Cross-Hatch per GM9502P (Flexi-

bie) (see NOTE)

3. 96 hours Humidity Test per GM4465P N/N, H/L

then adhesion test per 2. above (test within N/H, N/E

1 minute after removal from humidity test). L/H, L/L

4. Chip Resistance at -23 C per GM9508P N/N, H/L

initially and after Humidity Test per N/H, N/E

GM4465P L/H, L/L

5. Impact Test

No softening of films or appearance change
after 10 double rubs (‘0" or ‘1’ rating)

Min of 99% adhesion
Min rating of ‘Fair’
Min rating of ‘8’

No blistering, blushing, color change, or
softening, and adhesion requirements per 2.
above

Rating of 7 min for rigid and 9 min for flex-
ible (see NOTE)

Some applications will require impact testing after primer and/or
topcoat applications. These impact requirements will be detailed on

other engineering documents.

6. Recoat Capability

Primer must meet performance criteria as required in this table after
a second full coat of primer and a second bake. Primer film/bake

requirements for first coat and recoat are N/N.

NOTE: Rigid plastic is defined as matenal with flexural modulus above 1000 MPa.
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