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GENERAL MOTORS ENGINEERING. STANDARDS

Materials and Processes - Adhesives

EXTERIOR REFLECTIVE FILM
GM3656M

1 SCOPE. This specification covers the material proper-
ties and durability requirements of exterior reflective films
with pressure sensitive adhesive and a suitable release liner.

1.1 Type I films are thicker films (0.6 mm), and should be
applied to relatively flat surfaces. They can hide defects or
holes in the substrate. This film contains approximately 26 000
micro prisms per square inch.

1.2 Type H films are available in thicknesses of 0.05 and 0.10
mm. They can conform to curved surfaces. The 0.05 mm thick
film will not hide surface defects. These films contain approxi-
mately 47 000 micro prisms per square inch.

1.3 LIMITATIONS. These films have limited gravel and
abrasion resistance. Application to body panels requiring spe-
cific damage resistance must be tested to establish acceptable
design application of this film.

2 REFERENCED STANDARDS.

GM1000M ASTM D412 SAE J1847
GM4465P ASTM D4956 SAE J1960
GMS9058P ASTM E1164 SAE J400
GM9071P ASTM E1347 9981062
GM9220P ASTM E1349 9981194
ASTM D523 ASTM E308 9981293
ASTM D1000 ASTM E991 9981729
ASTM D3330 SAE J1729 9985966

3 REQUIREMENTS.

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

3.2 APPEARANCE. Color, pattern and gloss of material
shall be equivalent to approved master standards when viewed
under simulated north sky daylight in a Macbeth Viewing Box
per GM9220P. Master standards are available from the releas-
ing division. Specific samples must receive engineering

approval.

3.3 CONSTRUCTION. The construction shall be specific on
the engineering drawing.

3.4 CONDITIONING. Unless otherwise specified, all test
materials shall be conditioned for 24 h at 23 + 2°C and

50 = 5% RH before testing.

3.5 The design and color of the film shall be specified on the
engineering drawing.

3.6 ADHESIVE. Permanent acrylic pressure sensitive adhe-
sive, Type I - 0.125 mm thick (min), Type II - 0.025 mm thick
(min).

3.7 FILM APPLICATION. Films shall be applied to test
panels per the Product Assembly Document, or the manufac-
turer’s instructions. Unless otherwise specified, test panels
shall be representative of production intent substrates and coat-
ings. Contact Materials Engineering if there are questions
concerning the proper substrate or coating.

3.8 PROPERTIES. See Table 1. Unless otherwise specified,
the films shall be tested @ 23 + 2°C and 50 + 5% RH.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

EXTERIOR REFLECTIVE FILM

GM3656M
TABLE 1 -~
Values
Properties Type I Type I Test Methods

Tensile Strength, MPa min 379 40.0 ASTM D412, Die A
Tensile Strength after 168 h @ 70°C, Cool to RT Before 100% max Increase ‘ ASTM D412, Die A
Testing From Above
Elongation, min 6.0 25.0 ASTM D1000
Elongation min, after 160 h @ 70°C, Cool to RT Before 6.0 25.0 ASTM D1000
Testing
90° (Type I), or 180° (Type II) peel strength N/m, min

After 30 min @ RT ' 350 350

After 2 h@ RT 600 600

After 168 h @ 70°C 600 600

After Thermal Cycle (3.15.2) 600 600

After 96 h Humidity (3.15.3) 600 600

After Xenon (4.12) 600 600
Abrasion Resistance, Cycles min 500 g Load, CS-17 500 500 SAF 11847
Wheels
Gravelometer Resistance*, min @ —30°C, Compare To 4 4 SAE J400
GM Charts (GM9058P)
Tape Test, After Any Of The Exposure Conditions No Clear Coat Removal GM9671P

*Required only if located in an area exposed to stone chipping

3.9 SOLVENT WIPE RESISTANCE. Films shall show no
loss of gloss or color change when exposed separately to iso-
propyl alcohol (9981293), VM and P naptha (9981062), and
paint cleaning solvent (9981194) and rubbed briskly with
clean, white soft cotton cloth after 60 s penetration time.

3.10 FUEL RESISTANCE. (Applicable only if located under
or near a fuel filler) Films shall show no loss of color, gloss,
lifting, surface, degradation, or tackiness after being immersed
for 10 s, 10 times, into a fuel consisting of 55% VM, and P
naptha (9981062), and 45% toluene (9981729) with a 20 s
evaporative period between each dip. Repeat this test with syn-
thetic gasohol (40% toluene, 50% naptha, 5% methanol, 5%
ethanol), diesel fuel (9985966), and a 60/40 mixture of reagent
grade isooctane and reagent grade toluene and evaluate per the
above.

3.11 ACID RESISTANCE. Apply 3 drops of 0.1 N HC1 to
film surface. Cover this area with a watch glass and expose at
38°C in an oven for 30 min. Cool and rinse the panel with tap
water and compare to the control. The film shall show no color
change and only a minimal gloss change.

3.12 DETERGENT AND WATER SPOT RESISTANCE.
Apply 3 drops of tap water and 3 drops of 1% solution of
detergent placed separately on a film sample. Expose at 70°C
for 4 h. Cool and rinse with tap water and compate to the con-
trol. The sample shall show no color change and only a
minimal gloss change.

3.13 GLOSS LEVEL. If specified on the engineering draw-
ing, the gloss level shall be determined per ASTM DS523.

3.14 SCRATCH TEST. If specified on the engineering draw-
ing, the scratch test shall be conducted using a Gardener
Hoffman Hardness Tester and a 0.3 kg load.

© Copyright NOVE\ABER 1996 General Motors Corporation All Rights Reserved

3656M

PAGE 2

NOVEMBER 1996

Documents


http://www.avadocuments.com/doc/gm-gm3656m-0
http://www.avadocuments.com/doc/gm-gm3656m-0

