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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Paint

INTERIOR PAINT FINISH DURABILITY (PLASTIC SUBSTRATES)
GM4349M

1 SCOPE
ity requirements for paint finishes applied to plastic substrates
and is applicable to flexible or rigid substrates or integral skin
foam systems. In special cases a reverse impact requirement
shall be designated by the addition of an RI suffix to the speci-
fication code, i.e. GM4349M (RI80), where RI80 specifies
80% retention of total energy in reverse impact.

This specification covers the interior durabil-

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.

12 Paint systems which have been approved on plastics

ire validation on parts to be fully approved and included
in the Approved Paint on Plastic 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.

GM4350M GM9150P GM9517P
GM4465P GM9506P 9981062
GM9033P GM9507P ASTM D3763
GM9071P GM9I509P ASTM G24
GM9082P GM9515P

3 DETAILED REQUIREMENTS. The paint system
tested on the panels mmst be identical to the production intent

paint system and processing, including paint film build.

3.1 SAMPLE PREPARATION AND IDENTIFICATION.
The plastic substrates and paint system shall be identified per
3.1.1 and 3.1.2.

3.1.1 Plastic Substrate:

(@) Vendor
(b) Compound number

3.1.2 Paint System:

(a) Vendor
(b) Paint formulation number
(c) 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.
3.2 CONDITIONING. Painted samples shall be subjected to
the tests listed below after a minimnm aging period of 72 h at
room temperature following the baking or drying cycle.

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

requirement. Cure Test may not be required for some paint
(998XXXX) systems.

3.4 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.

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

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

3.6 THUMBNAIL HARDNESS TEST. Paint film shall
withstand Thumbnail Hardness Test per GM9507P.

3.7 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:

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

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

3.7.3 Samples shall withstand the adhesion test (GM9071P)
per 3.4.

3.8 EFFECT OF CLEANERS.

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

3.8.2 The length of a single rub shall be at least 25 mm The
force on the cloth normal to the surface shall be approximately
5N.

3.8.3 There shall be no discoloration of paint film and trans-
fer of paint or color coat to the cloth shall have an AATCC
rating of class 4 or better.

3.9 COLOR. CROCK. The painted finish on the as-received
samples shall have an AATCC rating of Class 4 or better after
10 complete back-and-forth strokes when tested per GM9033P
with a dry white cloth and a wet white cloth.

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

3.11 OVEN AGING.

3.11.1 The surface finish must not develop any perecptxble
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.
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3.11.2 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 C,93C,105C, 110 C,
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 beat distortion tempera-
ture, the classification temperature shall be determined by the

3.11.3 Painted samples subjected to oven aging shall with-
stand the adhesion tests after a 24 h humidity exposure per 3.7.
Recovery period of 1 h should be allowed between removal
from the oven and exposure in the humidity chamber.

3.12 MULTI-AXIAL INSTRUMENTED IMPACT
TESTING. The impact resistance of painted test panels with
onesmfacepaimedandthereversesmfacempaimednmstbe
at least 80% of the impact resistance of identical but unpainied
test panels. The impact resistance shall be defined as the Total
Energy Under the Curve when tested using 2 multi-axial
instrumented impact tester per ASTM D3763.

3.12.1 Test Samples. A minimum of 5 painted test panels
(impacted on painted side) and 5 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 square.

3.12.2 Test Conditions.

Impact Location:
Painted Panels Painted side
Unpainted Panels Show surface
Impact Speed 6.7 m/s
Probe 12.7 mm dia
Clamping Plate 76.2 mm inner dia
Test Temperature =30 C (see NOTE)

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

3.12.3 With some plastic substraies a reverse impact will be
requhedinaddiﬁontoﬂxdixeetimpactxequimmeﬂlnthese
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.c.
GMA4349M (RI80) specifies 80% retention.

3.13 WEAR RESISTANCE.

3.13.1 Flexible Samples. The surface shall show no loss of
grainpaﬂem,crochng,aazingorotheradverseeﬂ'ectsaftzr
10 000 cycles per 375 pm dry film build in the Wyzenbeek
wear tester per GM9082P.

NOTE: A flexible sample shall be defined as a material hav-
ing a flexural modulus of less than 500 MPa.

3.13.2 Rigid Samples (not flexible). The surface finish on
painted plastic substrates shall show no wear through or other
adverse effects after 1500 cycles per 37.5 pum dry film build of
the Taber abraser wear tester per GM9515P, CS 10 wheel, 500

g weight.

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.

3.14 SCUFF AND MAR RESISTANCE.

3.14.1 There shall be no more than a slight marring when
tested with a 750 g weight for flexible and 300 g weight for
rigid samples per GM9150P after the following exposures:

(a) In the as-reccived condition
(b) After oven aging per 3.11

3.15 PERSPIRATION RESISTANCE. The surface finish
must not show any objectionable staining or discoloration
when in contact with both acid and alkaline synthetic per-
spirant solutions when tested per GM9517P.

3.16 COLORFASTNESS. Painted samples of all approved
colors shall withstand Florida exposurc under glass for 37 500
total Langley units (1570 MJ/m®) per ASTM G24 with a color
change of less than 3.0 & E units and no individual 3L, 2, b
greater than 2.0 units, no visible detrimental surface deteriora-
tion and without any appreciable gloss change. Samples shall
be exposed at a 45° angle facing south under 3.2 mm maxi-
mum thick clear plate glass. The exposure box shall have a
solid backing with 2 50 mm gap around the outer perimeter of
the bottom to allow for venting. The sides of the box are to be
solid.

3.16.1 An appreciable gloss change measured on a 60° glos-

smeter shall be defined as follows:
Initial Gloss Allowable Change After
Exposure
0-20 +0,-3
21 -80 +10

3.16.2 Color difference shall be measured per SAE J1545,
CIELAB color space, 10° observer, Illuminant D-65, specular
included.

3.16.3 The painted samples subjected to Florida exposure
shall withstand the adhesion test after a 24 h humidity expo-
sure per 3.7.

3.16.4 The painted samples subjected to Florida exposure
shall withstand the color crock test per 3.9.

3.17 EXTENDED EVALUATION. Report (for develop-
ment purposes) delta E, deltaL, a, b, ¢, h and gloss level
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