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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

INTERIOR PAINT FOR POLYCARBONATE (PC)
9984277

1 SCOPE. This specification covers the requirements for
an interior, waterborne or solvent borne, lacquer paint system
which is applied over Polycarbonate (PC) plastic parts.

1.1 The extended durability testing in this specification is
required for corporate approval of a new interior paint product.
Once corporate approval is given, routine testing of the paint
as it is used on parts shall be covered by GM4350M.

1.2 Paint systems which have been approved on plastics
require validation on parts to be fully approved and included
in the Approved Paint on Parts Systems (GM APOPS) data-
base.

NOTE: If parts are fabricated from prepainted material, the
paint film shall be capable of withstanding all the necessary
fabrication processes, including forming temperatures, in addi-
tion to specified requirements as detailed below without any
detrimental appearance or performance changes.

2 REFERENCED STANDARDS.

GM1000M GM9509P ASTM D3763
GM4350M GMBO515P ASTM D4212
GM4389M GMO517P ASTM D56
GM4465P GM9I518P ASTM G24
GM9033P 9984276 SAE J1885
GM9071P ASTMD1186 SAE J1545
GM9150P ASTM D1475 GMP.PC.001
GM9506P ASTM D2669

GMS3507P ASTM D2697

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification
must comply with the requirements listed in GM1000M, "Re-
stricted and Reportable Chemicals."

3.2 APPEARANCE. Inspection of the appearance parame-
ters shall be performed in a well lit area to insure maximum
appearance on all visible surfaces.

3.2.1 The finished coating shall present a smooth, uniform,
continuous appearance with the color on all surfaces of the
assembled unit matching the approved master standard.

322 Acceptability of tolerances of any visual defects shall
be established as required to insure maximum appearance
without loss of durability due to serious repair (any repair
involving removal of the basic coating system to bare sub-
strate).

3.3 TEST REQUIREMENTS. See Table 1,

TABLE 1
Properties Values Test Methods
Viscosity @ 25°C Report ASTM D4212
Mass/L Report ASTM D1475
Flash Point Report ASTM D56
Nonvolatile Material Report ASTM D2669
Mass % Solids
Volume % Solids Report ASTM D2697
3.4 PROCESSING REQUIREMENTS. See Table 2.
TABLE 2
Properties Values Test Methods
Dry Film 20 - 25 um GM9518P
Thickness

4 DETAILED PERFORMANCE REQUIREMENTS.

The paint system tested on the panels must be identical to the
production intent paint system and processing, including paint
film build,

4.1 SAMPLE PREPARATION AND IDENTIFICATION,
The plastic substrates and paint system shall be identified per
4.1.1 and 4.1.2.

4.1.1 Approved plastic substrates selected from the following
specification: GMP.PC.001.

a. Vendor
b. Compound Number

4.1.2 Paint System:

a. Vendor

b. Paint Formulation Number

¢. Processing conditions, including all reduction param-
eters, surface preparation, flash and cure times and
temperatures and dry film thickness for each film of
paint applied.

4.2 CONDITIONING. Painted samples shall be subjected to
the tests listed below after a minimum aging period of 72 h at
room temperature following the baking or drying cycle.

4.3 CURE TEST. Where applicable, the cure test on the
painted samples shall be conducted per GM9509P. No other
tests should be conducted until the paint finish passes this
requirement.

4.3.1 The cure test is not applicable for lacquer paint system.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

INTERIOR PAINT FOR POLYCARBONATE (PC)
9984277

4.4 AS-RECEIVED PAINT ADHESION. Paint film shall
withstand the tape adhesion test per GM9071P with a mini-
mum of 99% of the paint remaining in a standard tape test
area.

4.4.1 Brittleness of the paint film, as evidenced by chipping
or flaking while scribing the test lines, shall be cause for rejec-
tion.

4.5 DIME SCRAPE TEST. Paint film shall withstand dime
scrape test per GM9506P.

4.6 THUMBNAIL HARDNESS TEST. Paint film shall
withstand thumbnail hardness test per GM9507P.

4.7 HUMIDITY TEST. All painted samples shall withstand
a 24 h humidity exposure at 100% condensing RH and 38°C
per GM4465P and meet the following requirements:

4.7.1 There shall be no evidence of blistering, water spotting,
or gloss change when examined one minute after removal from
test cabinet.

4.7.2 Samples shall withstand dime scrape test per GM9506P
within 2 minutes after removal from test cabinet.

4.7.3 Samples shall withstand the adhesion test (GM9071P)
per 4.4.

4.8 EFFECTS OF CLEANERS.

4.8.1 Parts in the as-received condition shall withstand 10
double rubs using cheesecloth saturated with, ammoniated
window cleaner (SC Johnson Windex) and Armor All brand
protectant.

4.8.2 The length of a single rub shall be at least 25 mm, The
force on the cloth normal to the surface shall be approximately
SN.

4.8.3 There shall be no discoloration of paint film and trans-
fer of paint or color coat to the cloth shall have an Association
of Textiles, Chemists & Colorists (AATCC) rating of Class 4
or better.

4.9 COLOR CROCK. The painted finish on the as-received
samples shall have an Association of Textiles, Chemists &
Colorists (AATCC) rating of Class 4 or better after 10 com-
plete back-and-forth strokes when tested per GM9033P with a
dry white cloth and a wet white cloth.

4.10 COMPATIBILITY. Compatibility testing, if required,
shall be specified per GM4350Mwith appropriate C suffix.

4.11 OVEN AGING.

4.11.1 The surface finish must not develop any perceptible
color or gloss change, loss of adhesion, distortion or spewing
after being subjected to 168 h exposure at the classification
temperature in an air-circulating oven.

4.11.2 The classification temperature shall be defined as the
highest of the following 5 temperatures which is below the
heat distortion temperature of the plastic material as defined in
the plastic material specification: 80°, 93°, 105°, 110° , 120°C.
If the heat distortion temperature is specified at both 1820 kPa
and 455 kPa, the value reported at 1820 kPa shall be used. If
the material has no specified heat distortion temperature, the
classification temperature shall be determined by the materials
engineer.

4.11.3 Painted samples subjected to oven aging shall with-
stand the adhesion tests after a 24 h humidity exposure per 4.7.
Recovery period of 1 h should be allowed between removal
from the oven and exposure in the humidity chamber.

412  MULTI-AXIAL INSTRUMENTED IMPACT
TESTING. The impact resistance of painted test panels with
one surface painted and the reverse surface unpainted must be
at least 80% of the impact resistance of identical but unpainted
test panels. The impact resistance shall be defined as the Total
Energy Under the Curve when tested using a multi-axial
instrumented impact tester per ASTM D3763

4.12.1 Test Samples. A minimum of 5 painted test panels
(impacted on painted side) and S unpainted test panels shall be
tested. Panels shall be 2.5 £ 0.2 mm thick by a minimum of
100 mm dia or 100 mm?.

Impact location:

Painted Panels......c.ccovvonniincimnoninieino Painted Side
Unpainted panels .......oeenneennncrnnsenencinensnes Show Surface
Impact SPeed .......ccvcvrrmrmrerrrerncremrresecn s einens 6.7 m/s
Impact Probe.......ccovveeeervoerrerrrenienieeeseceeeereens 12.7 mm dia

Clamping Plate.........
Test Temperature

NOTE: Condition panels @ -30°C for 4 h min prior to impact.
The painted samples must be impacted at the low temperature.
Running the test by removing the painted samples from the
low temperature (-30°C) environment and impacting at room
temperature is not allowable.

4.12.2 With some plastic substrates a reverse impact will be
required in addition to the direct impact requirement in these
cases, the percent retention of Total Energy Under the Curve
of the reverse impact shall be identified by the numbers fol-
lowing the RI suffix added to the specification code, i.e.
9984276 (RI80) specifies 80% retention.

4.13 WEAR RESISTANCE.

4.13.1 The surface finish on painted plastic substrates shall
show no wear through or other adverse effects after 1000
cycles per 25 um dry film build of the taber abraser wear tester
per GM9515P.

NOTE: Wear through is defined as topcoat wear through to
prime where primer coat application is used and topcoat wear
through to substrate when no primer coat is used. A topcoat or
primer color different from the substrate is recommended to
best define the end point of the wear test.
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