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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Plastics

APPLIED GRAPHICS ON PLASTIC PARTS
GM7469M

1 SCOPE. This procedure covers the durability
requirements for applied graphics on plastic or painted plastic
parts. For Types I, I1, and III, pad printing is the typical process
used to apply graphics, epoxy ink is the typical material used.
For Type 1V, pad printing or silk screening is the typical process
used. Some examples of parts which should be covered by this
specification are first or second surface interior trim and
underhood components with graphics.

1.1 The graphic shall be designated according to the area of
application on the vehicle.

Type I. Covers graphics on the first surface of interior trim
parts that are exposed to UV light.

Type II.  Covers graphics on underhood parts (first surface).

Type HI. Covers graphics on the first surface of parts not ex-
posed to UV light (e.g. interior, trunk).

Type IV. Covers graphics on the second surface of interior
trim parts that are exposed to UV light.

The type designation shall be specified on the GM enginecring
drawing immediately following the specification callout. An ex-
ample is shown below:

Graphics per GM7469M, Type 1

This callout requires the graphics to meet the requirements for
Type 1 graphics as outlined in section 4.

2 REFERENCE STANDARDS.

GM4465P 9985504

GM9033P 9985670

GMB9059P 9985687

GM9071P 9985820

GM9515P AATCC Evaluation Procedure 2
GM9900P AATCC Test Method 8
9985010 1SO 105-A02

9985013 SAE J1885

0985286

3 REQUIREMENTS. Unless otherwise specified, all
materials shall be tested at standard conditions, 22 + 2°C and
50 + 5% RH.

3.1 Test samples shall be subjected to the tests outlined in sec-
tion 4, 5, 6, and 7 according to the Type designation. The tests
shall be conducted after a minimum aging period of 72 h at
room temperature following the pad printing process.

3.2 TEST SAMPLES. Parts, portions of parts, or test speci-
mens representative of the material and process used in produc-
tion shall be used for all testing unless otherwise specified.

gloss level or color change, chalking, or other visible surface
deterioration after exposure.

4.2 EFFECT OF CLEANERS. Parts in the as-received condi-
tion shall show satisfactory results when tested for cleaning/sol-
vent resistance per GM9900P.

4.2.1 There shall be no discoloration of the surface or transfer
of color to the cloth. AATCC Test Method 8 shall be used to
judge color transfer. The white cheesecloth shall have an
AATCC rating better than class 4 on the chromatic transfer scale
(see AATCC Evaluation Procedure 2 or ISO 105-A02; also, see
9.4 in AATCC Test Method 8 for further information).

4.3 COLOR CROCK. Parts or portions of parts shall not show
more than slight crocking following 10 strokes on the standard
Crock Test Machine per GM9033P and rated per AATCC Test
Method 8.

4.4 AGING. There must be no objectionable shrinkage, distor-
tion, tackiness, gloss, color change or other degradation after
168 h at 95 + 2°C in an air-circulating oven. See GM9059P for
the test apparatus and procedure.

4.5 WEAR RESISTANCE. The surface of the tested part shall
show no wear through or other adverse effects after 100 cycles
when tested with the Taber abraser wear tester per GM9515P,
CS 10 wheel, 1000 g weight.

4.5.1 The testing of samples must be performed on smooth flat
plastic panels representative of production materials and pro-
cesses.

4.6 ADHESION. The test sample shall withstand the tape ad-
hesion test per GM9071P with a minimum of 99% of the ink
remaining in a standard tape test area.

4.6.1 Brittleness of the ink, as evidenced by chipping or flak-
ing while scribing the test lines, shall be cause for rejection.

4.7 HUMIDITY TEST. Samples shall withstand a 24 h humid-
ity 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
the test cabinet.

4.1.2 Samples shall withstand the adhesion test (GM9071P)
per Section 4.6.

5 TYPE Il REQUIREMENTS.

5.1 EFFECT OF FLUIDS. Parts in the as-received condition
shall withstand 10 double rubs using a white cheesecloth satu-
rated with the following fluids (followed by GM specification
number ):

NTS. (1) Engine Oil 9985687
4 TYPE | REQUIREMENTS (2) Brake Fluid 9985013
4.1 COLORFASTNESS. Samples shall be exposed to 601.6 (3) Power Steering Fluid 9985010
kJ/m? per SAE J1885. Samples shall show no objectionable (4) Engine Coolant 9985504
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(5) Gasoline 9985820
(6) Transmission Fluid 9985670
(7) Windshield Washer Solvent 9985286

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

5.1.2 There shall be no discoloration of the surface or transfer
of color to the cloth. AATCC Test Method 8 shall be used to
judge color transfer. The white cheesecloth shall have an
AATCC rating better than class 4 on the chromatic transfer scale
(see AATCC Evaluation Procedure 2 or ISO 105-A02, also, see
9.4 in AATCC Test Method 8 for further information).

5.2 COLOR CROCK. Parts or portions of parts shall not show
more than slight crocking following 10 strokes on the standard
Crock Test Machine per GM9033P and rated per AATCC Test
Method 8.

5.3 AGING. There must be no objectionable shrinkage, crack-
ing, distortion, tackiness, gloss, color change or other degrada-
tion after 336 h at 150 + 2°C in an air-circulating oven. See
GMO059P for the test apparatus and procedure.

5.4 WEAR RESISTANCE. The surface of the tested part shall
show no wear through or other adverse effects after 100 cycles
when tested with the Taber abraser wear tester per GM9515P,
CS 10 wheel, 1000 g weight.

5.4.1 The testing of samples must be performed on smooth flat
plastic panels representative of production materials and pro-
cesses.

5.5 ADHESION. The test sample shall withstand the tape ad-
hesion test per GM3071P with a minimum of 99% of the ink
remaining in a standard tape test area.

5.5.1 Brittleness of the ink, as evidenced by chipping or flak-
ing while scribing the test lines, shall be cause for rejection.

5.6 HUMIDITY TEST. Samples shall withstand a 24 h humid-
ity exposure at 100% condensing RH and 38°C per GM4465P
and meet the following requirements:

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

5.6.2 Samples shall withstand the adhesion test (GM9071P)
per section 5.5.

6 TYPE lll REQUIREMENTS.

6.1 EFFECT OF CLEANERS. Parts in the as-received condi-
tion shall show satisfactory results when tested for cleaning/sol-
vent resistance per GM9900P.

6.1.1 There shall be no discoloration of the surface or transfer
of color to the cloth. AATCC Test Method 8 shall be used to
judge color transfer. The white cheesecloth shall have an

AATCC rating better than class 4 on the chromatic transfer scale
(see AATCC Evaluation Procedure 2 or ISO 105-A02, also, see
9.4 in AATCC Test Method 8 for further information).

6.2 COLOR CROCK. Parts or portions of parts shall not show
more than slight crocking following 10 strokes on the standard
Crock Test Machine per GM9033P and rated per AATCC Test
Method 8.

6.3 AGING. There must be no objectionable shrinkage, crack-
ing, distortion, tackiness, gloss, color change or other degrada-
tion after 168 h at 85 + 2°C in an air-circulating oven. See
GMO9059P for the test apparatus and procedure.

6.4 WEAR RESISTANCE. The surface of the tested part shall
show no wear through or other adverse effects after 100 cycles
when tested with the Taber abraser wear tester per GM9515P,
CS 10 wheel, 1000 g weight.

6.4.1 The testing of samples must be performed on smooth flat
plastic panels representative of production materials and pro-
cesses.

6.5 ADHESION. The test sample shall withstand the tape ad-
hesion test per GM9071P with a minimum of 99% of the ink
remaining in a standard tape test area.

6.5.1 Brittleness of the ink, as evidenced by chipping or flak-
ing while scribing the test lines, shall be cause for rejection.

6.6 HUMIDITY TEST. Samples shall withstand a 24 h humid-
ity exposure at 100% condensing RH and 38°C per GM4465P
and meet the following requirements:

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

6.6.2 Samples shall withstand the adhesion test (GM9071P)
per Section 6.5.

7 TYPE IV REQUIREMENTS.

7.1 COLORFASTNESS. Parts, portions of parts, or test speci-
mens representative of the material and process shall be ex-
posed to 601.6 kJ/m? per SAE J1885. Samples shall show no
objectionable gloss level or color change, chalking, or other vis-
ible surface deterioration after exposure.

7.2 AGING. There must be no objectionable shrinkage, crack-
ing, distortion, tackiness, gloss, color change or other degrada-
tion after 168 h at 85 £ 2°C in an air-circulating oven. See
GMO9059P for the test apparatus and procedure.

7.3 HUMIDITY TEST. Samples shall withstand a 24 h humid-
ity exposure at 100% condensing RH and 38°C per GM4465P
and meet the following requirement:

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