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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, ONE-PART, STRUCTURAL - METAL
9985455

1 SCOPE. The material defined by this specification is a
one component, heat curing, thermosetting, modified epoxy
based structural adhesive. It is used to bond metal to metal
body components such as inner and outer panels (hem flanges)
of door, hoods and other sheet metal components.

1.1 General. The adhesive shall be a flame resistant, nonsag-
ging, deaerated, weld thru material capable of bonding through
production mill oils and drawing compounds used on plain
steel, galvanized and zincrometal substrates. It shall be homog-
enous, free of lumps and unmixed particles and shall be
compatible with normal production dispensing equipment. The
material shall be capable of withstanding production phosphat-
ing, Elpo paint deposition, and paint oven bake temperatures
up to 204 C. No corrosion of the substrate shall be allowed in
affected areas where soldering or mig welding operations are
performed.

2 REFERENCED SPECIFICATIONS.

GM9763P GM9021P ASTM D16
GM9015P GM4298P
GM9761P ASTM D1084

3 REQUIREMENTS.
3.1 Color: Gray

3.2 Odor: The adhesive must not have a toxic or noxious
odor and shall not have any adverse effects on personnel han-
dling it. It also must not have an odor which is perceptible
after curing.

3.3 Stability (GM9763P): When conditioned as stated below
the adhesive shall be capable of meeting all requirements of
the specification.

3.3.1 Elevated Temperature Stability: The adhesive, as
received, shall be capable of withstanding a temperature of 43
C for 72 h with no deleterious effects.

3.3.2 Low Temperature Stability: The adhesive, as received,
shall be capable of withstanding three cycles of the applicable
cycle schedule outlined in para A2 of the test method.

3.3.3 Storage Stability: The shelf life of the material shall be
>90 days at a temperature of 27 C. Shelf life of the material
commences upon receipt of the material from the manufac-
turer.

3.4 Solids Content, 3 h at 102 C (ASTM D1084): 98% by
mass min

3.5 Density (ASTM D16): 1.510.25 kg/LL

3.6 Weldability (GM9015P): The material shall cause no
excessive flashing, shall have no detrimental effect on elec-
trode tip life, shall conform with specified weld requirements
(including maintenance of the 2890 N min tensile strength.)

3.7 Pressure Stability (GM9761P): 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 13790 kPa for 24 h.

3.8 Viscosity (GM9021P, Method A): When tested using a
flowmeter pressure of 551.6 kPa the material shall meet the
following requirements:

35425 s
100 s max

As received
Aged, 72 h at 32¢1 C

3.9 Shear Adhesion Strength: Overlap shear samples of 332
mm?2 when prepared according to 3.9.1 shall meet the follow-
ing requirements:

1. Unaged (Test at temperature specified)

a. at 232 C 13.8 MPa min
b. at8243 C 4.8 MPa min
C. at 29 CE1 C..covvveeerervererecenne 13.8 MPa min

2. Aged (Test at 2312 C)
a. 500 h at 38+1 C, 95-100% RH10.3 MPa

min
b. 500 h exposure per GM4298P 8.3 MPa min
c. 500 hat70 C+3 C.................. 8.3 MPa min

3.9.1 Shear Adhesion: Coat 0.80 x 25 x 100 mm CRS, galva-
nized and zincrometal steel coupons with 9981831 mill oil (0.5
cc/645 cm?2). Apply enough adhesive to cover 645 mm? of the
end of steel coupon. Place another steel coupon over the adhe-
sive so that there is a 645 mm2 overlap. Squeeze to a 0.25 mm
thickness using glass beads as spacers. Remove excess mate-
rial from the edges. Air dry 4 h minimum at 20 to 25 C. Cure
coupons 30 minutes at 163 C ambient temperature (making
sure that adhesive is at 163 C for 20 minutes min) in an air
circulation oven. After coupons are cooled to room tempera-
ture, determine overlap shear strength on a Instron Tensile
Tester operated at 2.5 mm per minute crosshead speed.

3.10 Cold Adhesion: When tested per the test method out-
lined in Appendix A there shall be no evidence of cold
cracking, adhesion loss or cohesive failure.

3.11 Heat Stability: There shall be no evidence of blistering,
cracking, charring or embrittlement when exposed to high tem-
perature.

3.11.1 Test Method: Apply a 25 x 150 x 1.6 mm ribbon on
adhesive to the center of 100 x 300 mm CRS Panel and bake
for 30 minutes at 20412 C and examine for any of the above
conditions.

4 INITIAL 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
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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 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 mecting 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.

7 GENERAL INFORMATION. This standard was
issued in June 1981. The latest revisions include the following:
May 1986 new format; revised 3.5 and added 3.9.1; August
1989 editorial changes.
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