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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

SEALANT - ADHESIVE, ELASTOMETRIC, METAL TO METAL
: ) 9985509

1 SCOPE. This specification covers a heat curing elasto-
meric type of compound suitable for adhering to oily, bare or
primed steel and/or aluminum and for maintaining a pre-estab-
lished metal to metal spacing, such as between hood metal
inner and outer reinforcement.

1.1 Material must be capable of being dispensed by flow gun
or automatic ejection equipment. Material should be free of
abrasive substances which could cause frictional wear of the
cjectors. The material must be compatible with production
phosphating and paint processes, not deteriorate with age and
must be compatible with production water based draw lubri-
cants.

2 REFERENCED STANDARDS.

GM9010P GM4465P 9984094
GM9021P 9984017 ASTM D1875
GM4298P 9984070 ASTM D2240

3 REQUIREMENTS. Sece Table 1.
3.1 FORM AND QUALITY.

3.1.1 ShelfLife. The material shall pass all requirements of
this specification after aging the material in the original con-
tainer 90 days at 35 C.

3.1.2 Material shall be capable of withstanding pressure with-
out adversely affecting viscosity or result in caking or
separation.

3.1.3 Operator Safety. The material shall not be toxic or
have a noxious odor in either the cured or uncured condition.
Repeated operator handling shall not result in dermatitis or
other deleterious effects.

4 TESTS.

4.1 ASH. Place the crucible containing the solids residue
from the GM9010P test method in a cool muffle furnace.
Slowly heat to and maintain 760 £ 25 C for 1 h. Cool in a des-
iccator and reweigh.

4.2 AGED VISCOSITY. Age an appropriate size sample in a
closed container such as a 90 mL, 55 mm diameter Sargent/
Gill type container (S-2275) for 72h at 55+ 1 C. Coolto 25 C
for 24 h and redetermine the viscosity as specified.

4.3 CURED HARDNESS. Apply a 6x12 mm rectangular
bead to separate metal panels. Cure as specified. Allow the
panels to stabilize at 20 to 25 C and determine the hardness.

4.4 COLD ADHESION. Prepare panels as shown in Figure
1. Coat the panel with applicable mill oil, 5 mL/m®. Air dry
assembly for 20 h at 20 to 25 C, then bake for 40 minutes at
200 C. Using an SAE J243, ADS-2 cold slam fixture, test the
cured assemblies for cold adhesion. Note the reinforcement
panel is facing toward slam fixture, and all attaching screws
and thickness shims are removed prior to test. Cool assembly

to —30 C for 3 h attached to the slam fixture. Drop test panel
from a horizontal position 6 times. Allow panel to return to
room temperature. Repeat this procedure for a total of 10
cycles of cooling slamming, and warming,

4.5 PHOSPHATING  RESISTANCE. Coat  three
0.80x100x300 mm steel panels with applicable mill oil, 5 mL/
m?. Apply five 25 mm diameter by 10 mm thick, drops of
adhesive to each panel. Slap panel gently on a flat surface to
prevent air entrapment. After 4 h air dry, process the panels
hung vertically through a production cleaning and phosphating
system where direct impingement of the spray occurs. Panels
are to be located at heights representative of top, center and
bottom of a vertically hung hood. 65% of the drops must dis-
play good phosphate resistance with no complete failures.

4.6 SOLVENT RESISTANCE AND PAINTABILITY.

Coat a 0.80x100x150 mm steel pane! with all curmrently used
fabrication plant inner and outer panel drawing compounds, 30
mLm?. Apply a 6x12 mm rectangular bead of material along
the axis of the panel. Age 4 h at 20 to 25 C. Flash bake 3 min-
utes at 150 C. After cooling. immerse for 30 minutes in
DuPont 828 - 2262 black primer. Drain and bake for 30 min-
utes at 200 C and examine. Material may show some surface
softening but no cracking, loss of adhesion, bleeding or other
deleterious effects. Additionally, the material must be compati-
ble with the ELPO/Uniprime processes per 9984017, 9984070
and 9984094,

Solvent Mixture %
Aromatic Hydrocarbons
(Sinclair #35 or American F) 9.0
Mineral Spirits 52.0
Diacetone Alcohol 3.0
SC340
(Western Solvent & Chemical) 36.0

4.7 TENSILE ADHESION. Apply the material to the face of
the test button shown in Figure 2. Place the upper plate over
the adhesive face using a spacer pin to give 3 mm controlled
thickness over the 1290 mm? area. Remove excess material
from the edges of the buttons. Air dry 4 h at room tempera-
ture. Cure buttons for 40 minutes at 200 C and 20 minutes at
230 C in air circulating oven. Cool specimens to room temper-
ature. Then (for initial cure tests) determine tensile strength
between 4 and 24 h. For the after aging test (after cure and
cooling at room temperature for 4 h, as above), age specimens
in a mechanical convection oven at 100 + 3 C for 72 h. Cool
to room temperature again, and determine tensile strength
between 4 and 24 h. Operate tensile tester at a separation rate
of 25 mm/minute for all the above testing.

4.8 SHEAR ADHESION. Coat a 0.80x25x100 mm steel
panel with applicable mill oil, 5 mL/m®. Apply enough mate-
rial to cover 645 mm? of the end of onc panel. Place another
panel over the adhesive so that there is a 645 mm ? overlap.
Squeeze to a 1.8 mm thickness. Remove excess material from
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the edges. Air dry 4 h at 20 to 25 C. Cure for 40 minutes at
200 C followed by 20 minutes at 230 C in an air circulating
oven. Cool to 20 to 25 C and determine overlap shear strength
between 4 and 24 h on a tensile tester operated at a separation
rate of 50 mm/minute.

4.9 SLUMP RESISTANCE. Coat a 0.80x100x300 mm steel
panel with applicable mill oil, 5 mL/m?. Apply five 25 mm
diameter by 10 mm thick drops of adhesive. Slap gently on a
flat surface to prevent air entrapment. Immediately place the
panel in a vertical position with the 300 mm length paraliel to
the ground for one week at 20 to 25 C followed by one weck
at 50 £ 3 C. Cool and examine. The adhesive shall not have
sagged or changed from appreciably.

4.10 CORROSION RESISTANCE. Coat a 0.80x100x300
mm steel panel with applicable mill oil, 5.0 mL/m®. Apply five
25 mm diameter by 10 mm thick drops of adhesive. Slap panel
gently on a flat surface to prevent air entrapment. After 4 h air
dry, process the panels hung vertically through a production
cleaning, phosphating and prime paint (dip or flow coat) sys-
tem. Bake 20 minutes at 230 C then cool to 20 to 25 C,
Subject the panel to 7 cycles as follows:

4 h neutral spray (GM4298P)
16 h humidity (GM4465P)
4ha-30C

4.11 Peel back the bead and examine the metal.

5 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production

samples have been approved by engineering as meeting the
requirements of this specification.

5.1 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.

6 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 cither 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.

7 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.

8 GENERAL INFORMATION. This specification was
issued by Pontiac in February 1983. The latest revisions
include the following: May 1987 C.P.C. new format; April
1989 editorial changes.
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