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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Adhesives

STATIONARY GLASS BONDING ADHESIVE SYSTEM SERVICE
KEY PERFORMANCE REQUIREMENTS
GM3651M

1 SCOPE. This specification covers the performance for
an adhesive system suitable for stationary glass bonding of
automotive glass (windshicld, rear window, quarter window,
vista vent, etc.) into the body openings as a field service repair,
or service replacement of the glass assemblies.

1.1 It is the intent of this specification to represent materials
that would be used for short method and long method glass
replacement, although the short method is generally preferred
where possible.

1.2 In order to meet the intent intent of this specification it
will be necessary to provide data of the subject adhesive sys-
tems performance in the following ficlds of application:

a. Short Method - All Shear Adhesion ( 3.7) and
Vibration Test ( 3.9) test samples shall be assembled
utilizing the subject adhesive system to bond a cured
film of the OEM adhesives to representative test
glass (using the subject adhesive systems glass prim-
er(s) material).

b. Long Method - All Shear Adhesion (3.7) and
Vibration Test ( 3.9) test samples shall be assembled
utilizing the subject adhesive system to provide a
bond between painted metal (defined as using either a
primer undercoat, or a painted topcoat applied with
an aftermarket paint product) and representative test
glass (using the subject adhesive systems glass prim-
er(s) material). '

NOTE: Aftermarket paint products come from a variety of
manufacturers, and are usually used as systems (metal prepara-
tions, primer undercoats, color topcoats, and clearcoats). Such
manufacturers are identified as (but not limited to); BASF,
DuPont, PPG, Sikkens, Sherwin Williams, Spies Hecker, etc.

1.3 This system must be capable of being dispensed with cur-
rent production equipment. It shall be compatible with
preduction systems.

2 REFERENCED STANDARDS.

GM1000M GM9521P ASTM D2240

GM4465P GM9624P ASTME145
GM4486P GM9637P ASTM G7
GM9027P GM9648P SAE J1885
GM9505P GM9763P

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals."

3.2 CURE RATE (GM9624P). The cure rate of the system
must provide a minimum of 56 psi (385 kPa) within 5.5 h at
standard temperature and humidity (72°F and 309 RH).

3.3 SAG RESISTANCE. No sag is allowed on a right trian-
gular bead of material 8.0 mm wide at the base, 16.0 mm high
at the apex, applied to a test panel 90° from the horizontal, and
allowed to stand for a minimum of 3 h.

3.4 HARDNESS (ASTM D2240, SHORE A -
INSTANTANEOUS READING). All readings must fall
within the specified tolerances as tested in a single sample at
each of the following conditions consecutively:

Environment Requirement

After 7 days at room 555

@ -29°C (4h min) Max increase of 15 points
over the room temperature
value.

After 14 days @ 70°C (test Max increase of 15 points

@ room temperature) over the room temperature
value.

3.5 STAINING AND CLEANUP REQUIREMENTS
(GM9027P).

35.1 No migration staining on standard paints or staining of
the windshield glass interliner is allowed.

3.5.2 The adhesive must be readily removable, without stain-
ing, from standard paints, glass surfaces, windshield glass
interline and/or vinyl top material with cleaning solvent
(Naphtha or equivalent) for up to 10 minutes after application.

3.6 OZONE RESISTANCE (GM4486P). No surface check-
ing after 72 h @ 38°C and 100 pphm ozone concentration.

3.7 SHEAR ADHESION AFTER ENVIRONMENTAL
EXPOSURES* (GM9521P). The adhesion requirements after
all environmental exposures are a minimum shear strength of
1720 kPa (250 psi) with no adhesive scparation between any
of the layers of the system.

Initial:
7 days @ 38'C and 100% RH (GM4465P)
14 days heat age @ 70°C (ASTM E145)
5 environmental cycles (GM9505P - Cycle I)

2000 h Xenon apparatus - high temperature
interior cycle (SAE J1885)

3, 6, 12, and 24 months Florida exposure, direct
weathering, 5° rack (ASTM G7)

3, 6, 12, and 24 months Arizona exposure, direct
weather, 45° rack (ASTM G7)

* All exposures to light are to have the glass coupon facing the
light source.
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3.8 MODULUS OF RIGIDITY IN SHEAR (GM9648P).
Modulus values must fall between 345 and 2050 kPa (50 and
300 psi).

3.9 VIBRATION TEST AFTER ENVIRONMENTAL
EXPOSURE* (GM9637P). The vibration test requirements

after all environmental exposures are no adhesive separation
between any layers of the system.

Initial: ‘
14 days heat age @ 70°C (ASTM E145)
2000 h Xenon apparatus - high temperature
interior cycle (SAE J1885)
3, 6, 12, and 24 months Florida exposure, dircct
weathering, 5° rack (ASTM G7)
3, 6, 12, and 24 months Arizona exposure, direct
weather, 45° rack (ASTM G7)

* All exposures to light are to have the glass coupon facing the
light source.

3.10 STORAGE STABILITY REQUIREMENTS
(GM9763P). Service kits conditioned as described below
must be able to pass all requirements of this specification.

3.10.1 Elevated Temperature Stability. The kits, as shipped
in their containers, must be capable of withstanding a tempera-
ture of 43° for 72 h.

3.10.2 Low Temperature Stability. The kits, as shipped in
their containers, must be capable of withstanding 3 cycles
detailed in GM9763P.

3.10.3 Storage Stability. The shelf life of the kits shall be a
minimum of 180 days at a temperature not to exceed 35°C.
Shelf life of the kit commences upon receipt of the kit from
the manufacturer.

4 MATERIAL AND EQUIPMENT REQUIRED.

4.1 Scc applicable standards for additional materials equip-
ment required for testing.

§ ADHESIVE PROPERTIES. Test specimens, prepared
as specified in the designated procedures, must meet the
requirements of the following specification.

5.1 This procedure must be repeated for cach bonding system
under consideration for the application.

6 OTHER TESTS MAY BE REQUIRED TO VALIDATE
THE SPECIFIC APPLICATION.

7 APPROVED SOURCES. Manufacturers of Urcthanc
Adhesive Kits that have documented their ability to meet or
exceed GM3651M are also considered to be equivalent to GM
Service Kit 12346284,

8 GENERAL INFORMATION. This standard was origi-
nated by the Glass Bonding Task Force in March 1991, revised
from FBMS 9-35, and approved by the Adhesives Committec
in September 1994.
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