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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes = Procedures

DETERMINATION OF THE MODULUS OF RIGIDITY IN SHEAR FOR
ADHESIVES USED IN GLASS BONDING APPLICATIONS
GM9648P

1 SCOPE. This test method describes a test procedure to
determine the modulus of rigidity in shear of polyurethane
adhesives used for bonding stationary glass and encapsulated
glass.

2 SAFETY. This method may involve hazardous materials,
operations and equipment. This method does not intend 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. '

3 EQUIPMENT.

3.1 Test substrates are 10 be E-coated coupons with the follow-
ing dimensions:

Length. .. ..o 100 mm
Width ...t it 25 mm
Thickness .......coiimiriirnineranneanns 0.8 mm

3.2 Glass bonding adhesive.
3.3 Razor knife.

3.4 Air operated cartridge dispense gun (Semco® Model
950-120HA or equivalient).

3.5 Air regulator.
3.6 9981062 (VM&P Naphtha) or approved cleaning solvent.

3.7 Tensile tester capable of pulling 1000 N with a crosshead
speed of 130 mm/minute.

3.8 Coupon holding racks capable of producing lap shears in
compliance with the specified bond dimensions.

4 TEST PROCEDURE.
4.1 Prepare a minimum of 5 samples for each test.

4.2 Clean all substrates with 9981062 (VM&P Naphtha) or ap-
proved cleaning solvent.

4.3 In order to prevent squeeze-out from bonding to the sub-
strate outside the bond area, mask each coupon with masking
tape leaving the bond area exposed.

4.4 Place one set of coupons in the coupon holding rack and
apply a bead of the adhesive on the end of the coupon.

4.5 Within 5 minutes of applying the adhesive, position the re-
maining set of coupons over the racked coupons so as to sand-
wich the adhesive between the coupons. Secure the coupons to
the holding rack so that the bond dimensions are maintained as
the adhesive cures.

4.6 Allow the prepared test specimens o air cure at 23° x
2°C and 30% min RH for 72 h prior to removing from the rack.
Record actual temperature and RH.

4.7 Trim the excess adhesive with a razor knife to give the spe-
cified bond dimensions.

4.8 Final lap shear assemblies are to have the followmg speci-
fied dimensions: (See Figure 1)

D47 1 YO 25 mm
Thickness ...coovereieeennneirnsenreannnns 6 mm
BondHeight ...t 6 mm

NOTE: The tolerances of all bead dimensions are +2/~0 mm.

4.9 Pull the bonded coupons in shear to 2 minimum load of
200 N in a tensile test machine at a crosshead speed of 130 mm/
minute.

Al dimensions in mm.

FIGURE 1 - LAP SHEAR ASSEMBLY

5 REPORT.

5.1 Record all materials used during testing including the fol-
lowing information:

1.  Test material source identification.
2. Test material product identification.
3.  Test material batch numbers.

4. Substrate identification.

5.2 Record the following test results:
1. P: load —N(Ib)*.
2. d: displacement — mm (in) *.

3. A bond area — mm? (in?).
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4. t bond height — mm (in). 5.3 Criteria for acceptabie results are determined by the mate-
rial specification.
5. G: modulus of rigidity in shear - MPa (psi).
6 GENERAL INFORMATION.
G=@)*®)/(A)e(d)
6.1 This test method has been derived from the test
*Readings are obtained from the slope of the  method originally published in 9981450. It was rewritten by
“jeast-squares-fit” straight line, made through the steepest  the Glass Bonding Task Group of the Adbesive Committee in
linear region of the curve. October 1991.
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