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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

PERFORMANCE REQUIREMENTS OF STRUCTURAL ADHESIVES |
) FOR METAL BONDING
GM3639M

1 SCOPE. This specification details performance
requirements for structural adhesives used for bonding metal
to metal.

1.1 This specifiction is intended to cover extruded and pum-
pable adhesives’ requirements for bonding sheet metal in
structural body applications.

1.2 All data taken from a statistical samplings of 3 specimens

(minimum) for all procedures except where indicated. A
Summary Coupon Count is located in Table 1.

2 REFERENCED STANDARDS.

GM4465P GM9532P GM9804P
GM4466P GM9749P GM9201P
GM9505P GM9751P SAE J1523
GM9511P GM9763P SAE J1863

3 UNCURED REQUIREMENTS.

3.1 For all test requiring the application of adhesive to a
metallic substrates, the substrates must be prepared per
GM9901P prior to testing.

3.1.1 The following substrates must be used:
Substrate Types -

I) GM Fastener Plate - SAE 1008 - 1010
I) SAE 1008 - 1010

1) GM6201M - (70G70GE)

IV) GM6185M - (70G70GU)

3.1.2 The adhesive dimensional requirements for testing is as
follows:

Pumpable

Extruded
*Unless otherwise indicated

3.2 SAG CHARACTERISTICS (GM9749P). The material
shall not exhibit any perceptible slump or movement after test-
ing over all substrates. In addition when a bead of adhesive or
extrusion is sandwiched between substrate panels separated by
the width of the adhesive, the material must not run or flow
out during the production painting and baking operations.

3.3 CLEANER AND PHOSPHATE COMPATIBILITY.
The adhesive must be compatible with all cleaner and phos-
phate assembly plant systems.

3.4 ELPO COMPATIBILITY (GM9532P). For the bath con-
tamination test, a rating of 8 minimum is required.

6 mm dia bead*
0.6 x 12.7 mm*

4 UNCURED ENVIRONMENTAL CONDITIONING.

4.1 STORAGE STABILITY (GM9763P). After storing the
adhesive in a closed container for 90 days @ 35°C, the adhe-

sive must be subjected to the uncured aging conditioning and
cured using bake condition B on substrate Type D. These
cured assemblies must be submitted to the environmental cor-
rosion cycle only.

4.2 UNCURED AGING. After 1 week aging @ 70°C, on the
test coupon, the adhesive shall be cured at all 3 bake condi-
tions on substrate Type B, C and D.

4.3 HUMIDITY EXPOSURE (GM4465P). After 1 week of
humidity exposure (uncured), on the test coupons, the adhesive
shall be cured at all 3 bake conditions on substrate Type B, C
and D.

5 CURED REQUIREMENTS.

5.1 TEST PREPARATION. For all cured adhesive require-
ments, the adhesive is to be baked per the following curing
conditions* (metal temperature):

A. 20 minutes @ 165°C
B. 20 minutes @ 177°C
C. 60 minutes @ 205°C

*except where indicated

5.1.1 Material must be cured using the indicated bake condi-
tions and substrates of this specification.

5.2 LAP SHEAR STRENGTH (SAE J1523).

High 13 min MPa
Medium 11 min MPa
Low 5 min MPa

5.2.1 Overlap of 12.7 mm with 0.13 mm bond line thickness
shall be maintained.

5.2.2 The lap shear strength is required as initial (NO
AGING) and after all environmental conditioning outlined in
Section 5. After water immersion, strength test should be com-
pleted wet and after 24 h @ 25°C/50% RH. Substrate Type B,
C and D must be used with bake condition B.

5.2.3 The lap shear strength must also be maintained after
bake conditions A and C on substrate Types B, C and D only
exposed to the following environmental conditions: initials,
water immersion, and environmental corrosion cycle.

5.2.4 The lap shear strength is also required as initial (NO
AGING), cured aging, and cold strength for substrate Type A
after bake condition B.

5.3 IMPACT STRENGTH (GM9751P).

2 Nem min (GM Fastener Plate)
3 Nem min (All other substrates)

5.3.1 Test specimens must be made per SAE J1523.
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5.3.2 The impact strength is required as initial and after all
environmental conditioning outlined in Section 5, when tested
on substrate Type B and D cured with bake Condition B.

5.3.3 The impact strength is also required initially @ —30°C,
after water immersion on substrate Types B, C, and D cured
with all bake conditions.

5.3.4 The impact strength is also required initially and @
—30°C on substrate Types A cured with bake condition B.

5.4 Peel Strength (SAE J1863)....cocmmmmmererrerene 3500 N/m min

5.4.1 Fixture modified to use 100 x 25 mm overlap with 180°
peel mode @ 300 mmy/minute. This data must be displayed in
graph form.

5.5 BONDLINE THICKNESS. Lap Shear Strength is deter-
mined using SAE J1523 with varying the bondline adhesive
thickness as follows:

0.13 mm 1.00 mm
0.25 mm 2.00 mm
0.50 mm 3.00 mm
0.75 mm 6.00 mm

Bake condition B shall be used along with GM Fastener Plate
and GM6201M substrates. This data must be displayed in
graph form.

6 CURED ENVIRONMENTAL CONDITIONING.

6.1 CURED AGING. After 8 weeks aging @ 70°C, the
adhesive shall maintain the minimum lap shear and impact

strengths.

6.2 ENVIRONMENTAL CORROSION CYCLE (GM9505P
CYCLE G). Adhesive shall not exhibit corrosion beneath the
material and maintain the minimum lap shear and impact
strengths set forth in this specification after subjecting to 30
cycles. The strength tests should be completed after 24 h @
25°C/50% RH.

6.3 SCAB CORROSION (GM9511P). Adhesive shall not
exhibit corrosion beneath the material and maintain the mini-
mum lap shear and impact strengths set forth in this

specification after subjecting to 20 cycles. The strength tests
should be completed after 24 h at room temperature recovery.
Cold rolled steel assembly should be protected from corrosion
using either a wax or paint (MUST NOT EFFECT CURE
CONDITION).

6.4 WATER IMMERSION (GM4465P). Adhesive shall
maintain the minimum lap shear and impact strengths set forth
in this specification after immersing in water maintained @
55°C for 7 days. The strength tests should be completed within
2 minutes after exposure.

6.5 COLD STRENGTH. After 4 h of exposure @ -30°C,
the adhesive must maintain minimum lap shear and impact
strengths set forth in this specification. The strength tests
should be completed @ —30°C.

6.6 HOT STRENGTH. After 30 minutes of exposure @
—82°C, the adhesive must maintain minimum of 5 MPa lap
shear strength when tested 82°C.

6.7 HUMIDITY EXPOSURE (GM4465P). After 8 weeks
humidity exposure the adhesive shall maintain the required
strengths set forth in this specification. The strength tests
should be completed after 24 h @ 25°C/50% RH.

7 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.

8 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.

9 GENERAL INFORMATION. This specification was
originated by the Adhesives Committee in June 1990.
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