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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

SHEAR ADHESION TEST FOR ADHESIVES USED IN GLASS BONDING PROCEDURE
GMS521P

1 SCOPE. This standard describes a test procedure to
determine the shear adhesion strength of polyurethane adhe-
sives used for bonding stationary glass and encapsulating

glass.
2 EQUIPMENT AND TEST MATERIALS.
2.1 Test Substrate.

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

2.1.2 Substrate coupons are to have dimensions of
25 x 100 mm with the following recommended nominal thick-
nesses:

GIASS ..eiineiniiineietrrearereinee e eearaaaaane 5.0 mm
. (7 1 P P 0.8 mm
Fiber reinforcing plastic .......c.cooviiiniiiiiininns 2.5 mm
Encapsulating matenial ......coooeiiiniiiiiiiinannn, 3.2 mm

NOTE: Flexible substrates are to be maintained in a shear
position during testing by reinforcing the coupon with a metal
backing or other equivalent method.

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

2.3 Glass bonding adhesive.

24 VM & P Naphtha (9981062) or approved cleaning
solvent.

2.5 Razor knife.
2.6 Primer applicator.

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

2.8 Air regulator.

2.9 Tensile tester capable of pulling 2000 N with a crosshead
speed of 130 mm/minute.

2.10 Coupon holding racks capable of maintaining a 6 mm
(+2 mm/-0 mm) bond height between upper and lower
bonded test coupons (the racks are to be used in conjunction
with specified substrate thickness).

3 TEST PROCEDURE.

3.1 Prepare the appropriate number of shear test specimens
for each test condition as dictated by the material specifica-
tion. If not specified prepare 5 shear test specimens for each
test condition.

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

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

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

3.5 Place omne set of coupons (use substrate of correct
thickness) on the coupon holding rack with a 1 mm spacing
between coupons. Bonding area of coupons must be on the
inner edge of the coupon rack. Secure the rear end (nonbond-
ing side) of coupons to the holding rack with tape.

3.6 Apply a bead of the adhesive approximately 6 mm
inboard from the end of the coupon. Bead dimensions of the
cured assembly are 6 x 6 x 25 mm (dimension tolerances of
+2/-0 mm).

3.7 Within 5 minutes of applying the adhesive, position the
coupons of the remaining substrate over the racked coupons
so as to sandwich the adhesive between the appropriate
portions of the coupons. Secure the rear end of the upper test
coupons to the holding rack with tape. See Figure 1 for shear
adhesion assembly.

3.8 Allow the prepared test specimens to air cure at 2332°C
and 30% min RH for 72 h prior to removing from the rack
and subjecting the specimens to their specified environments.
Record actual temperature and relative humidity.

3.9 Subject the test specimens to the appropriate environ-
ments as determined by the material specifications.

3.10 After environments, allow the test specimens 24h
recovery time at ambient conditions.

3.11 Cut the test specimens and pull the bonded coupons in
shear to failure in a tensile test machine at a crosshead speed
of 130 mm/minute.

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.

42 Record the following test results.

a. maximum load - N.
b. area of break —mm?>
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c. shear strength —kPa.
d. failure mode. /'l
‘/ 100 S

NOTE: 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.

9521-001(1181)

6 GENERAL INFORMATION. This standard was origi-
nated by the Glass Bonding Adhesive task group and first All dimensions in mm
published in February 1989. The latest revisions include:

FIGURE 1. SHEAR ADHESION ASSEMBLY
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