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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, ONE-PART, EPOXY, STRUCTURAL - METAL
‘ 9981989

1 SCOPE. This specification details the performance
requirements for an adhesive suitable for structurally bonding
automotive component parts.

The adhesive shall be a nonsag material capable of bonding
through all approved oils and drawing compounds for plain
steel, galvanized, aluminum, and zincrometal substrates. The
adhesive must be homogeneous and free of lumps and
unmixed particles. The uncured material must be weld through
and flame resistant. It must withstand production phosphating,
ELPO and ELPO bake temperatures up to 204°C and cure
when exposed to production paint oven temperatures. If adhe-
sive degradation results in areas where soldering, brazing or
mig welding occurs, no corrosion of the substrates shall result
from the degradation.

1.1 The adhesive shall be compatible with normal production
dispensing operation.

2 REFERENCED STANDARDS.

GM9010P GM9761P ASTM D638
GM9763P GM9751 ASTM D1002
GM9749P GM9832P MDS 178
GM9I505P GM9786P

3 REQUIREMENTS.

3.1 PHYSICAL PROPERTIES.

3.1.1 Color Black

3.1.2 Odor Acceptability.

3.1.2.1 During cure, the material must not exceed 1000 odor
units at an ED value of 50 when a 5 g sample is baked
@ 177°C for 30 minutes. Ref: IIT Research Institute Test
Method for Dynamic Triangle Olfactometer.

3.1.2.2 After cure, the material must meet the requirements of
GM9832P.

3.1.3 Toxicity. The toxicity shall be disclosed in kind and
magnitude as required by the GM Material Safety Data Sheet.
In addition, the material must have full approval of the appro-
priate medical departments before production use.

3.1.4 Stability (GM9763P).

3.1.4.1 Elevated Temperature Stability. = As shipped, the
sealant mnst be capable of withstanding a temperature of 54°C
for 72 h with no deleterious effects.

3.1.4.2 Low Temperature Stability. As shipped, the sealant
must be capable of withstanding three cycles of the applicable
cycle schedule outlined in A2 of the test method.

3.1.4.3 Storage Stability The shelf life of the material shall
be 90 days at a temperature of 35°C. Shelf life of the material
commences upon receipt of material from the manufacturer.

NOTE: Material conditioned as stated above must be able to
pass all requirements of this specification.

3.1.5 Solids Content (GM9010P)...... 989% or greater by
weight

3.1.6 Specific Gravity. To be determined at the time of
approval and will become part of this specification.

3.2 PROCESS REQUIREMENTS.
3.2.1 Phosphatize Resistance.

3.2.1.1 Apply two 9 mm beads to a 2454 x 254 mm oiled
plain steel panel as shown in Figure 1.

3.2.1.2 After 48 h in the vertical position at room tempera-
ture, the panel is placed vertically in the cleaner solution for
5 minutes.

3.2.1.3 Remove the panel from the cleaner solution and rinse
in lukewarm running tap water.

3.2.1.4 Place the panel in the vertical position in the phospha-
tizing solution for 5 minutes.

3.2.1.5 Remove the panel from the phosphatizing solution
and rinse in lukewarm running tap water.

3.2.1.6 Inspect the adhesive beads and the phosphatizing sys-
tem. There shall not be any deleterious effects to the adhesive
or the baths. Visually, there shall not be any evidence of poros-
ity, loss of material or bath contamination.

3.2.2 Weldability (MDS 178). The adhesive must meet the
requirements of 3.2 and 3.3 of Test Method MDS 178.,

3.2.3 Pressure Stability (GM9761). The adhesive must be
capable of withstanding pumping pressures without adversely
affecting its flow characteristics. The material shall not cake or
separate after being subjected to 13 790 kPa for 24 h.

3.2.4 Flow Rate Index.
approval.

To be determined at time of

3.2.5 Sag Characteristics (GM9749P).

3.2.5.1 The material shall not exhibit any perceptible stump
or movement with a 9.5 mm dia bead applied over an oiled
plain steel panel, an oiled galvanized panel or an oiled alumi-
num panel.

3.2.5.2 When a 9.5 mm dia bead of adhesive is sandwiched
between oily pieces of steel 6 mm apart, the material must not
run or flow out during production bonderizing and baking
operations.

3.3 MECHANICAL PROPERTIES.

3.3.1 Tensile Strength (ASTM D638). To be determined at

time of approval.
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3.3.2 Modulus of Elasticity (ASTM D638). To be deter-
mined at time of approval.

3.3.3 Elongation (ASTM D638). The clongation shall meet
the following requirement after a 1 h bake @ 158°C: 15% min
Crosshead movement: 10 mm/minute.

3.34 Shear Strength (ASTM D1002GM9786P). 323 mm?
overlap shear samples, when baked according to the recom-
mended (datasheet) bake cycle, shall meet the following
requirerents:

3.34.1 24 h room temperature recovery after bake:

a. plain steel and galvanized........c......... 20 685 kPa min
b. aluminum and zincrometal.......c..ccoueee 13 790 kPa min

3.3.4.2 At any environmental test condition:

a. plain steel and galvanized.................. 17 240 kPa min
b. aluminum and zincrometall................ 10 342 kPa min

3.3.4.3 24 h room temperature recovery after environmental

plain steel and galvanized.................. 18 616 kPa min
aluminum and zincrometal.........ccooeee 11 721 kPa min

o

NOTE: The adhesive strength of the cured material shall be
greater than its cohesive strength.

3.3.5 Torsional Impact Strength (GM9751P). 323 mm?®
overlap shear samples, when baked according to the recom-
mended (datasheet) bake cycle shall produce the following
torsional impact values:

1. 24 h room temperature recovery after bake...... 2827

min
2. at any environment 1.92 J min
3. 24 h room temperature recovery after environmental

testing 2.26 J min

3.3.6 Neutral Salt Spray. 323 mm? overlap shear samples,
after being subjected to 3 weeks neutral salt spray exposure,
shall meet the shear and torsional impact load requirements as
specified in 3.3.4 and 3.3.5. In addition, there shall not be any
corrosion of the bonded surfaces.

3.3.7 Humidity Resistance. 323 mm? overlap shear samples,
after being subjected to 8 weeks 37.5°C/100% RH exposure,
shall meet the overlap shear and torsional impact load require-
ments as specified in 3.3.4 and 3.3.5. In addition, there shall
not be any corrosion of the bonded surfaces.

3.3.8 Heat Aging. 323 mm? overlap shear samples, after
being subjected to 8 weeks 70°C exposure, shall meet the
overlap shear and torsional impact load requirements as speci-
fied in 3.3.4 and 3.3.5.

3.3.9 Exterior Cycle (GM9505P). 323 mm? overlap shear
samples, after being subjected to 8 weeks of (GM9505P) cycle

E, shall meet the environmental shear and torsional impact
load requirements as specified in 3.3.4 and 3.3.5.

NOTE: During the eighth week of the cycle test pull samples
at each environment. The 24 h recovery samples are pulled
only at the completion of the test.

3.3.10 Florida and Arizona Exposure. 323 mm’ overlap
shear samples, after 24 months Florida and Arizona exposure,
shall meet the shear and torsional impact load requircments as
specified in 3.3.4 and 3.3.5. Samples are to be tested after 12
and 24 months.

3.3.11 Corrosion.

3.3.11.1 Place a 10 g sample of adhesive on an 50 mm square
oiled plain steel panel. Take a second 50 mm square, oiled,
plain steel panel and make a sandwich using a 6 mm spacer.
Place the sandwich on a hot plate @ 288°C for 3 minutes.
Remove the sandwich, let cool to room temperature and then
break the bond between the 2 panels. Place both panels (adhe-
sive side up) above a 54°C water bath for 1 h. No corrosion
underneath the sealer should result.

3.3.11.2 Place a 10 g sample of adhesive on a 50 mm square,
oiled plain steel pancl. Take a second oiled plain steel panel
and make a sandwich. Weld the sandwich in 3 spots. Place the
welded sandwich in 37.5° C/100% RH for 168 h. There shall
not be any corrosion around the welded area undemneath the
adhesive.

4 INIMAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engincering as meeting the
requirements of this specification.

4.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory) must be submitted with any new
submissions or where a composition change has occurred.

5 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While samples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

6 APPROVED SOURCES.  Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by the control divi-
sion as meeting the requirements of this specification. Sources
are available through the on-line MATSPC System.
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