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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Adhesives

ADHESION COMPATIBILITY OF METALLIC SUBSTRATES
GM3624M

1 SCOPE. This standard describes the performance
requirements for the determination of adhesive compatibility
of metallic substrates using standard lubricants. The testing
described herein shall be completed before new substrates are
submitted for tryout or production usage requiring systems
compatibility. A flow chart describing the compatibility testing
is shown' in Figure 1.

2 APPLICABLE STANDARDS, APPARATUS AND
MATERIALS.

2.1 APPLICABLE STANDARDS.

ASTM D1002 (modified per 2.2.1)
GM9505P
GM9511P

2.2 EQUIPMENT.

2.2.1 Universal Tensile Testing Machine capable of maintain-
ing a jaw separation rate of 10 to 15 mm/minute + 0.1 mm/
minute (specify chosen rate in report) and indicating a load of
at least 9000 N. The indicated load shall have a variance not to
exceed 1% of full scale.

2.2.2 Suitable offset grips for testing lap-shear specimens
described in ASTM D1002.

2.2.3 Conditioning chamber capable of maintaining water at
55x2¢C.

2.2.4 Equipment necessary for specimen preparation and con-
struction as described in Appendix A.

2.3 MATERIALS.

2.3.1 100 coupons of GM6185M (70G/70GE) or repre-
sentative of production intent, nominal size 25 x 100 mm. .

2.3.2 100 coupons of candidate substrate, nominal size 25 x
100 mm. '

2.3.3 Suitable quantity of fresh control lubricants: 9981836
(Quaker Ferrocoat 61AUS) and 9981870 (Montgomery DB
4265).

2.3.4 Adhesives:

9981989 (PPG Adhesive 5099)
99381989 (American Cyanamid 4536)
9985599 (American Cyanamid 4551)
9985455 (Ohio Sealer 1055)

3 REQUIREMENTS.

3.1 Al adhesive bonds shall be evaluated for failure mode.
Cohesive failure is required for each sample; 100% adhesive
failure constitutes incompatibility and shall result in a not
approved for adhesive applications status being issued (see

Figure 1).
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3.2 PERFORMANCE REQUIREMENTS,
TESTING.

SCREEN

3.2.1 Compare RT control average shear strength (NOTE 1)
with population data using student’s t-test.

3.2.1.1 If study data and population data compare favorably,
then proceed with evaluations.

3.2.1.2 If study data and population data do not compare
favorably, then new sample submission/preparation is neces-

sary.

NOTE 1: The control population shear strength data can be
found in the respective material specification (998XXXX).

3.2.2 Compare RT control average shear strength to candidate
average strength using student’s t-test.

3.2.2.1 If candidate is from same or higher strength popula-
tion, then continue with evaluations.

3.2.2.2 If candidate is from lower strength population, then
lubricant is not approved for adhesive applications.

3.2.3 Compare Water Soak control average strength to candi-
date average strength values using student’s t-test.
Measurements are taken after 24 h recovery at RT.

3.2.3.1 If candidate is from same or higher strength popula-
tion, and the strength retention is greater than 70% of initial
shear strength, then continue with evaluations.

3.2.3.2 If candidate is from lower strength population or
strength reduction is greater than 30%, then lubricant is not
approved for adhesive applications.

3.3 ADDITIONAL PERFORMANCE REQUIREMENTS.
If Section 3.2 indicates further testing is warranted, then con-
tinue with additional performance tests.

3.3.1 Compare Corrosion Cycle (GM9505P, Cycle G, 30
Cycles) control average strength to candidate average strength
values using student’s t-test. Measurements are taken after 24 h
recovery at room conditions.

3.3.1.1 If candidate is from same or higher strength popula-
tion, and the strength retention is greater than 70% of initial
shear strength, then continue with evaluations.

3.3.1.2 If candidate is from lower strength population or
strength reduction is greater than 30%, then lubricant is not
approved for adhesive applications.

3.3.2 Compare Scab Corrosion Cycle (GM9511P, 20 Cycles)
control average strength to candidate average strength values
using student’s t-test. Measurements are taken after 24 h at
room conditions.

3.3.2.1 If candidate is from same or higher strength popula-
tion, and the strength retention is greater than 70% of initial
shear strength, then continue with evaluations.
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3.3.2.2 If candidate is from lower strength population or
strength reduction is greater than 30%, then lubricant is not
approved for adhesive applications.

4 SAMPLE PREPARATION AND TEST PROCEDURE.

4.1 SAMPLE PREPARATION. Select structural adhesive

from materials list (see NOTE 2).

NOTE 2: Adhesive selection is dependent on intended appli-
cation. Consult with appropriate Materials Enginecring Group
for requirement (see 2.3.4).

4.1.1 Prepare 50 control lap-shear samples (see Appendix A).

4.1.2 Prepare 50 candidate lap-shear samples (see Appendix
A).

4.1.3 Phosphate and ELPO all samples per GM recom-
mended practices.

4.2 SCREEN TESTING.

4.2.1 Condition 10 samples cach of control and candidate for
7 days at room temperature and humidity.

4.2.2 Condition 10 samples each of control and candidate in
water (distilled, dionized) bath maintained at 55 £ 1 C for 7
days. Allow samples to stand 24 h at room conditions.

4.2.3 Test, in tension (ASTM D1002) 40 samples conditioned
as above. The crosshead speed shall be maintained at 10 to 15

mm/minute.
4.3 ADDITIONAL TESTING.

4.3.1 Condition, at room temperature and humidity, 10 sam-
ples each of control and candidate until last phase of additional
testing.

4.3.2 Condition 10 samples each of control and candidate
through environmental cycle described in GM9505P (Cycle
G). Allow samples to stand 24 h at room conditions.

4.3.3 Condition 10 samples each of control and candidate
through environmental cycle described in GM9511P. Allow
samples to stand 24 h at RT.

4.3.4 Test, in tension (ASTM D1002) the 60 samples as con-
ditioned above. The crosshead speed shall be maintained at 10

to 15 mm/minute.

5§ REPORTING.

5.1 Certification that specimens were prepared according to
the procedures outlined in this specification.

5.2 Al lap-shear strength data for each specimen.

Reports must include:

5.3 Average lap-shear strength for each sample set.
5.4 Lap shear strength standard deviation for each sample set.

5.5 Estimate of percent cohesive, adhesive and coating/sub-
strate failure of each joint.

5.6 Scanning clectron micrographs of candidate surfaces
taken at approximately 300X and 1000X.

5.7 Candidate substrate surface clemental analysis indicating
semi-quantative elemental composition; initial surface and
approx 2.5 nm ectch.

6 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering. Completed cop-
ies of the General Motors Corporation Material Safety Data
Sheet, or equivalent, and critical Material Register (available
from the laboratory or engineering department) must be sub-
mitted with any new submissions or where a composition
change has occurred.

7 INSPECTION AND REJECTION. Al 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. There shall be no changes in
cither formmlation or manufacturing processes permitted with-
out prior notification and approval by engineering. 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 ship-
ments meeting this specification without dependence upon
purchaser’s inspection.

8 GENERAL INFORMATION. This is a newly issued
standard originated by the Adhesive Committee.
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