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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Adhesives

ADHESIVE, TWO-PART, URETHANE, FRP
9985360

1 SCOPE. This specification covers the resin compo-
nent, the hardener component and the mixture of a two-part
adhesive for bonding scuff sanded glass fiber reinforced poly-
ester plastic panels (FRP or SMC) to scuff sanded FRP or
primed steel.

1.1 This system must be capable of being metered, mixed and
dispensed with current production equipment. It shall be com-
patible with production paint systems and cannot be adversely
affected by paint oven temperatures reaching 130°C.

1.2 KEY WORDS: Adhesive, two-part, urcthane, FRP.

2 REFERENCED STANDARDS.

3 MATERIAL CHARACTERIZATION.

3.1 PHYSICAL PROPERTIES - COMPONENTS.
See Table 1.

3.1.1 Stability (GM9763P). Store in air tight containers (to
prevent moisture curing effects) away from heat and sunlight.

3.1.1.1 Elevated Temperature. As shipped, the components
must be capable of withstanding a temperature of 54°C for 72 h.

3.1.1.2 Low Temperature. As shipped, the components must
be capable of withstanding 3 cycles of the applicable cycle
schedule outlined in A2 of GM9763P.

3.1.1.3 Storage. The shelf life of the components in closed
containers shall be 180 days at a temperature not to exceed
35°C. Shelf life of the material commences upon receipt of the
material from the manufacturer.

GM3629M ASTM D790 Asm D4092 3.2 PHYSICAL PROPERTIES - MIXTURE. See Table 2.
S D AS
gﬁ%ﬁggl ﬁsm D;’1924 ASTM g3239 3.2.1 Mixed Adhesive. Material conditioned using potential
GM9021P ASTM D1338 ASTM E831 storage conditions must be capable of passing all the require-
GM9763P ASTM D1875 SAE J243 ments of this specification.
GM9799P ASTM D2240 SAE J1524 3.2.2 Color. The 2 components shall be in contrasting colors.
ASTM D570 ASTM D3418 SAE J1882 The colors shall be so picked, that, in instances of improper
ASTM D638 ASTM D4065 mixing, color striations shall be visible in the dispensed bead.
TABLE 1
. Values
Properties Resin Hardener Test Methods
QOdor The material shall not have a The material shall not have a ASTM D4339
noxious odor. noxious odor.
Solids Content > 99% > 99% GM9010P
Viscosity Range 50 - 100 Pas N/A SAE J1524, RVT
Brookfield Method, 10
1pm, spindle #6 @
23C
Density 1.19 kg/L. 1.66 kg/L ASTM D1875
Press-Flow Range 23°C (138 kP2) .ccocoveeruenrvrsensossasens N/A N/A GM9021P, Method A
23°C (414 KP2) c.crererrenserserassesnne N/A N/A
Aged 90 days @ 23°C (138 kP2) ceccrreresnerssssnsassesneas N/A N/A
35°C
Aged 90 days @ 23°C (414 kPa) .....covevenervrerennens N/A N/A
35°C
Homogeneity Material must be homogeneous and | Material must be homogeneous and | TBD
free of lumps or air bubbles. free of lumps or air bubbles.
Infrared Scan IR scan shall be on file for future IR scan shall be on file for future | TBD
reference. reference.
Flash Point > 100°C > 100°C ASTM E502
Color Black Tan
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3.2.3 Odor (ASTM D4339). The material shall not have a
noxious odor in either cured or uncured condition.

3.2.4 Toxicity. The adhesive must not have any adverse
effects on personnel handling it. In addition, the supplier must
submit a GM Material Safety Data Sheet and receive approval
from all Medical, Safety, and Industrial Hygiene Departments
before the material can be used in production.

3.2.5 Mix Ratio. The ratio of resin to hardener is 1.0 to 1.38
by volume (1.0 to 1.92 by weight) and shall be capable of
being varied + 5% and meet all the requirements of this speci-
fication.

3.2.6 Nonsmoking (GM9799P). The adhesive shall not
smoke up to 177°C and shall not be classified greater than a
slight smoker at 200°C.

TABLE 2

Properties

Values

Test Methods

Homogeneity

Sag Resistance

Material must be homogeneous and free
of lumps or air bubbles.

< 2.54 mm (23°C)

TBD

SAE J243, ADS-10, C

Working Life 40 minutes, min @ 23°C, dew point < | ASTM D1338
10°C, on a 10 mm dia bead.

Moisture Resistance N/A ASTM D1338

Time to Handling Strength N/A ASTM D1144

Time to Peak Exotherm No peak observed, @ 23°C ASTM D3418, DSC
Cure Time 60 minutes @ 100°C ASTM D1144

24h @ 23°C
VOC, % N/A TBD

3.3 CURED ADHESIVE. Sec Table 3.

4 ADHESIVE PROPERTIES.

Test specimens, prepared

as specified in the designated procedures, must meet the
requirements of the following specifications:

TABLE 3
4.1 GM3629M. Adhesion requircments for bonding exterior
Properties Values Test Methods sheet molding compounds (SMC).
Density 1.46 Kg/LL ASTM D792
Hardness Shore D:80-85 | ASTM D2240 4.2 WEDGE (SAE 11882).
Glas -,
s 'Iiransmon N/A ASTM D3418 Condition Initial Peak Value
Coefficient of N/A ASTM E831
Thermal Expansion RT N/A
Moisture N/A ASTM D570, 6.1 82°C N/A
Absorption
Elongation 50% ASTM D638 4.2.1 Failure mode for this test is mixed, with some fiber tear,
. . some cohesive failure, and some adhesive failure.
Tensile Strength 9000 kPa nominal | ASTM D638 Predominantly adhesive failure is not passing.
Flexural Strength N/A ASTM D790
Flexural 4.3 SAMPLE PREPARATION. See GM3653M for proce-
e- Modulus N/A, ASTM D750 dure (Scuff bond area with 60E sand paper).
Poisson’s Ratio 0.3 nominal ASTM D638
Young’s Modulus N/A ASTM D638 4.4 This procedure must be repeated for each bonding system
Bondline No ceptable | TBD under consideration for the application.
Readthro bondlin
ugh readthrough 5 OTHER TESTS MAY BE REQUIRED TO VALIDATE
PPLICATION.
Shrinkage N/A TBD THE SPECIFIC APPL ION
Shear Modulus NA ASTM D4065, 6 [INITIAL SOURCE APPROVAL. No shipment shall
ASTM D4092 be made by any supplier until representative initial production
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