9006379 0000L20 274 E3

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, ONE-PART, STRUCTURAL-METAL
9985800 '

1 SCOPE. This specification details a pumpable,
expandable, elastomeric adhesive that will expand and cure
during the ELPO bake cycle thereby contributing structural
strength. It can be used as a hemflange and high strength
antiflutter CHOCOLATE DROP adhesive.

1.1 The'material shall be capable of being dispensed through
standard pumping equipment, provide good adhesion to oily
galvanized steel, and be compatible with production phospha-
tizing systems, ELPO paint systems, and paint oven
temperatures up to 196 C.

2 REFERENCED STANDARDS.

GM4298P GM9I505P GM9I763P
GM4465P GM9749P GM9764P
GM6201M GM9751P GM9773P
GM9010P GM9754P ASTM D1002
GM9021P GM9761P ASTM D575

3 REQUIREMENTS.

3.1 PHYSICAL AND MECHANICAL PROPERTIES.
See Table 1.

3.1.1 Lap Shear Suength (ASTM D1002):

Bondline
Thickness, mm 5857 kPa, min 1550 kPa, min
27 127 x 254 mm
overlap, bake 30
minutes at 177 C.
533 254 x 254 mm
overlap, bake 30
minutes at 177 C.

NOTE: After 24 h recovery from any environment, strength
retention will be 50% of the minimum specification values.

3.1.1.1 The adhesive strength of the cured material shall be
greater than its cohesive strength. Speed of testing is 50.8 mmy/

minute.

3.1.2 Impact Strength (GM9751P). Overlap shear samples
prepared as in 3.1.1 at .127 mm bondline thickness shall
exhibit a minimum of 1.9 J initial strength and retain 50% of
the minimum after 24 h recovery from any environment.

3.2 ODOR. The adhesive must not have any adverse affects
on personnel handling it and it must not have an odor which is
perceptible after cure.

3.3 BONDERIZE RESISTANCE. The Adhesive must with-
stand bonderizing without any deleterious effects to itself or to
the bonderizing system.

3.4 STABILITY (GM9763P).

3.4.1 Elevated Temperature Stability. As shipped, the adhe-
sive must be capable of withstanding a temperature of 43 C for
72 h. The material must be shipped under conditions that will
not exceed 43 C for 72 h.

3.4.2 Low Temperature Stability. As shipped, the adhesive
must be capable of withstanding 3 cycles of the applicable
cycle schedule outlined in the test method without separation
or caking.

3.4.3 Storage Stability. The shelf life of the material shall be
60 days at a temperature not to exceed 35 C. Shelf life of the
material commences upon receipt of the material from the
manufacturer. Material conditioned in this way must be able to
pass all requirements of this specification. .

3.5 NEUTRAL SALT SPRAY EXPOSURE (GM4298F).
Cured overlap shear samples. After 3 weeks of exposure the
adhesive shall retain the lap shear and impact minimum values
specified.

3.6 HUMIDITY EXPOSURE (GM4465P). Cured overlap
shear samples. After 8 weeks of exposure the adhesive shall
retain the minimum lap shear and impact values specified.

TABLE 1
Properties Values Test Methods

Solids Content, mass % min 98 GM9010P
Viscosity, Flowmeter 2.64 mm orifice, GM9021P
552 kPa, s

a) initial 30 - 60

b)72ha43C 100 - 150
Specific Gravity 1.29 - 0.05
Vertical Expansion, % min 25 GM9764P, Method B
Compression Strength, max 2067 kPa ASTM D575
Vertical Sag 8 mm bead, on oily V=0 H=0 GM9749P
galvanized substrate GM62CG1M 30 -
minutes at ambient and 30 minutes at
177 C
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3.7 AGING CHARACTERISTICS. Cured overlap shear
samples. After 8 weeks at 70 C the adhesive shall retain the
minimum lap shear and impact values specified.

3.8 EXTERIOR CYCLE (GM9505P CYCLE F).
Cured overlap shear samples, after 6 weeks of exposure the
adhesive shall retain the minimum lap shear and impact values

specified.

3.9 COLD SLAM TEST (GM9773P). Test assemblies shall
display no loss of adhesion after 2 slams at —30 C.

3.10 CORROSION RESISTANCE. Apply a bead of adhe-
sive, 2.5 mm high x 35 mm wide x 180 mm long, to the
surface of a galvanized steel panel. Bake the panel for 1 h in
an air-circulating oven at 196 C. Remove from oven and allow
to cool to room temperature. Subject the panel to humidity
(GM4465P) for 1 week. There shall be no corrosion of the
metal beneath the bead of adhesive.

3.11 SAG RESISTANCE WITH VIBRATION. Three drops
of adhesive must be tested with this procedure. Drop dimen-
sions are 10 mm high and 25.4 mm diameter. The lubricated
galvanized substrate is GM6201M. The test fixture with adhe-
sive applied must be vibrated using the following parameters:

Displacement 2.8 mm
Frequency 7.5 cycles/s
Duration 60 minutes
Temperature 25C

A slight tear dropping is acceptable. There shall be no slide or
running off of the material.

3.12 DIMPLE TEST (GM9754P). Dimple factor shall not be
greater than .6 mm.

3.13 PRESSURE STABILITY (GM9761P). The adhesive
must be capable of withstanding pumping pressures without
adversely affecting the flow characteristics of the adhesive.
Material shall not cake or separate oil after being subjected to
6895 kPa for 24 h.

4 TEST METHODS.

4.1 LAP SHEAR TEST METHOD (ASTM D1002).

Steel coupons .76 x 25.4 x 101.6 mm will be solvent wiped
with mineral spirits and then coated with lubrication oil as
described in GM3624M Appendix A. The adhesive, shall be
applied such that when a sample is bonded excess material is
squeezed out of the bondline. This excess material will be
removed prior to baking. The overlap area will be as specified
in each test. The bondline thickness will be maintained by the
usc of glass bead spacers and clamps or the use of a preset
bonding fixture that maintains the correct thickness during the
bake cycle. Standard cure will be a 30 minute 177 C bake.

4.2 IMPACT TEST METHOD (GMY751P).
Sample preparation will be the same as in 4.1 and testing done
by pendulum type device per test method.

4.3 COMPRESSION STRENGTH TEST METHOD (ASTM
D575). Compression samples will be made with cross laps
using 2 metal coupons .76 x 76 x 25.4 mm in dimension. The
adhesive will be applied in the center of the cross lap 254 x
25.4 and 20 mm in height. The sample will be cured by baking
30 minutes at 177 C and the bonding thickness maintained by
spacers and clamps outside of the bond area. Excess material
will be cut off before and after bake. The compression value
will be that required to compress the bead 3 mm from the orig-
inal height. Test speed will be .2 mm/s.

4.4 VERTICAL VOLUME EXPANSION (GM9764P,
METHOD B). Glass plates (100 x 150 x 4.7 mm) are used to
replace cold rolled steel panels. No spacer A, spacer B is 15.7
mm in height, adhesive strip dimensions are 76 x 25.4 x 5.3
mm. One bulldog clip is being used on the spacer B end.
Another bulldog clip is being used on the other end. Bake is
30 minutes at 177 C.

4.5 COLD SLAM TEST (GM9773P). Sample prcparation:
apply four 25.4 mm diameter, 10 mm height drops of adhesive
in the center of the 25.4 x 25.4 mm GM6201M panel. Position
6.35 mm spacers and center .76 x 25.4 x 152.4 mm GM6185M
panel over drops, compressing to 6.35 mm spacers, clamp and
subject panels to 30 minutes at 177 C bake,

4.6 BAKE SCHEDULE.

ELPO bake:

min bake 30 minutes at 163 C
nom bake 30 minutes at 177 C
max bake 30 minutes at 191 C
Top coat bake 30 minutes at 135 C

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), or equivalent, 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 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.

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
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