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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE TWO-PART, EPOXY, MIXTURE
9986090

1 SCOPE. This specification covers the mixture of a
two-part structural adhesive for hem flange bonding of exterior
body panels. Sheet metal substrates include oily steels (galva-
nized and cold rolled). It is intended for application to take
place in the body shop prior to ELPO primer bake. The adhe-
sive cures at room temperature to resist movement between
inner and outer panels during body and pamt shop processmg
Full strength is obtained during ELPO primer bake.

1.1 The adhesive system is comprised of a resin component
9986091 and a hardener component 9986092, The mixture of
9986091 and 9986092 is identified as 9986090.

1.2 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 205°C.

1.3 KEY PROPERTIES. The resin component may contain
glass beads to maintain bondline thickness and minimize
squeeze-out due to anaerobic cure requirements of mixed
adhesive. This adhesive also has improved sag resistance and
good retention of performance at elevated temperatures.

1.4 KEY WORDS: Adhesive, two-part, epoxy, mixture, hem
flange, metal bonding.

2 REFERENCED STANDARDS.

GM1000M 9986092 ASTM D3418
GM3639M ASTM D638 ASTM D4339
GM4465P ASTM D790 ASTM E502
GM9010P ASTMD1144 ASTM E831
GM9511P ASTM D1338 SAE J243
GM9799P ASTM D1875

9986091 ASTM D2240

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 TOXICITY. The adhesive must not have any adverse
affects on personnel handling it. In addition, the supplier must
receive approval form all Medical, Safety, and Industrial
Hygiene Departments before the material can be used in pro-
duction.

3.3 MIXED ADHESIVE. Material conditioned using poten-
tial storage conditions must be capable of passing all the
requirements of this specification.

3.4 MIX RATIO. The ratio of resin to hardener is 4.0 to 1.0
by volume (3.7 to 1.0 by weight) and shall be capable of being
varied + 5% and meet all the requirements of this specifica-
tion.

3.5 COLOR. The two components shall be in contrasting
colors. The colors shall be so picked, that, in instances of
improper mixing, color striations shall be visible in the dis-
pensed bead.

3.6 NONSMOKING (GM9799P). The adhesive shall not
smoke up to 177°C and shall not be classified greater than a
slight smoker @ 200°C.

3.7 SHRINKAGE PROCEDURE.

3.7.1 Spray stainless steel mold fixture, 457.2 x 25.4 x 2.38
mm (18 x 1 x 3/32"), with mold release.

3.7.2 Cast a film of adhesive in the mold, filling the entire
cavity and smoothing the top with a tongue depressor.

3.7.3 Cure/bake adhesive according to the specified parame-
ters.

3.7.4 After adhesive and mold cool to room temperature,
remove and measure length of cast, L. L, may also be deter-
mined by returning the cast to the mold and subtracting the
distance between the end of the cast and the end of the mold
cavity from L, the length of the mold cavity, 457.2 mm (18").

3.7.5 Determine the % shrink from the following calculation:
% shrink =100 x L / L,

3.8 MATERIAL PROPERTIES - UNCURED ADHESIVE.
See Table 1.
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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, TWO-PART, EPOXY, MIXTURE
. - 9986090
TABLE 1
Properties _ Values Test Methods
Odor Material shall not have a noxious odor in | ASTM D4339
either cured or uncured condition.
Sag Resistance <0.2 mm SAE J243, ADS-10, 5 mm bead, 23°C
Working Life 30 minutes, min ASTM D1338, 23°C, dew point <10°C
Time to Handling Strength, 1.03 MPa 6-8h ASTM D1144, 23°C
(with no induction curing)
Cure Time 60 minutes ASTM D1i144, 121°C
Tensile on galvanized @ temperature 17 000 kPa
Solids Content* > 98% GM9010P
Density 1.20 - 1.30 kg/L ASTM D1875
Flashpoint >150°C ASTM E502, SETAFLASH
3.9 MATERIAL PROPERTIES - CURED ADHESIVE.
See Table 2.
TABLE 2
Properties Values Test Methods
Density 1.20 - 1.3 kg/L ASTM D1875
Hardness Shore D: 75 nominal ASTM D2240
Glass Transition 65°C ASTM D3418, DSC
Coefficient of Thermal Expansion 81um/m/*C (below Tg) ASTM EB831
Elongation 12% ASTM D638
Tensile Strength 29 MPa nominal ASTM D638
Flexural Strength 51 MPa nominal ASTM D790
Flexural Modulus 6545 MPa nominal ASTM D790
Poisson’s Ratio 0.40 - 0.42 ASTM D638
Young’s Modulus 2280 MPa nominal ASTM D638
Bondline Readthrough No unacceptable bondline readthrough
Shrinkage See 3.7
16 h RT cure 0.0%
16 h RT cure, 60 minutes @ 177 °C 0.17%
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