900379 0000737 459

GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes -~ Procedures

CURE RATE OF ADHESIVES FOR BONDING STATIONARY GLASS
BY TENSILE ADHESION TEST
GM9624P

1 SCOPE. This standard describes a test procedure to
determine the increase in adhesion strength as a function of
time of polyurethane adhesives used for bonding stationary
glass by tensile adhesion test.

2 EQUIPMENT AND TEST MATERIALS.
2.1 Test substrate.

2.1.1 Test substrates are determined by the material desired
to be tested or the appropriate material specification.

2.1.2 Substrate panels are to have dimensions of
50 x 150 mm with the following recommended nominal thick-
nesses:

GlASS o oeiieieiiiiineieirsresereasesassassssasssaconnon 5.0 mm
MELAL. .o ernreivinerereernrrasrssansacaasanssenneanarsanes 1.6 mm
Fiber Reinforced Plastic ....ccocvirerennrrvenrences 2.5mm

CAUTION: To prevent shattering of the glass panels testing
is not recommended past 24 h or when the urethane ap-
proaches full cure. If testing is required beyond this point use
metal substrate or take appropriate steps to contain the
shattering glass.

2.2 Approved substrate primers (if required) as dictated by
the material specification or recommended by the adhesive
supplier.

2.3 Glass bonding adhesive.

2.4 Primer applicator.

2.5 Air operated cartridge dispense gun (Semco model 950-
120HA or equivalent).

2.6 Air regulator.

2.7 Tensile tester capable of pulling 3000 N with a crosshead
speed of 500 mm/minute.

2.8 Spacers 6 mm high, min.
2.9 VM & P Naphtha or approved cleaning solvent.

2.10 A pair of tensile adhesion jaws for pulling 50 x 150 mm
samples with a bond height of 6 mm in tension.

3 TEST PROCEDURE.

3.1 Prepare the appropriate number of tensile test specimens
as dictated by the material specification.

3.2 Clean all substrates with VM & P Naphtha or approved
cleaning solvent.

3.3 Apply appropriate primers to the panels in the area to be
bonded. A nominal dry film thickness of 20 to 40 um is
recommended.

3.4 Air dry primed panels for the recommended amount of
time at 23+2°C and 30% min RH. Record actual temperature
and relative humidity.

3.5 Apply a bead of the adhesive 100 mm long in the center
of the panel of 1 substrate. Bead dimensions of the cured
assembly are 6 x 6 x 100 mm (dimension tolerances of +2/
-0 mm).

3.6 Place 6 mm spacers on the ends of the panel.

3.7 Within 5 minutes of applying the adhesive, cap the
sealant with the second substrate panel. Lower the panel until
it rests on the spacer (see Figure 1).

3.8 Allow the prepared test specimens to air cure at 2332°C
and 50% *+5% RH or other specified conditions.

3.9 After 1 hour cure, immerse the test specimens in water
at 23+5°C for 10 minutes. Remove from water and allow to
further air cure until tested at specified time intervals.

3.10 Test the samples by pulling the bonded panels in
tension to failure in a tensile test machine at a crosshead
speed of 500 mm/minuted.

4 REPORT.

4.1 Record all materials used during testing including the
following information.

a. Test material source identification.
b. Test material product identification.
c. Test material batch numbers.

d. Substrate identification.

4.2 Record the following test results.

a. max load -N (ib)
b. failure mode

4.3 Criteria for acceptable results are determined by the
material specification.

5 SAFETY. This method may involve hazardous materi-
als, operations and equipment. This method does not propose
to address all the safety problems associated with its use. It is
the responsibility of the user of this method to establish
appropriate safety and health practices and determine the
applicability of regulatory limitations prior to use.

6 GENERAL INFORMATION. This standard is revised
from FBTM45-94 originated by the Glass Bonding Adhesive
task group.
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FIGURE 1. TENSILE ADHESION ASSEMBLY
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