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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

VACUUM FORMING ADHESIVE FOR UNSUPPORTED EXPANDED VINYL TO WOOD
FIBER AND OTHER PLASTIC SUBSTRATES
GM9756P

1 SCOPE. This procedure is used to determine the
adhesion, cohesion, aging and other physical properties of an
adhesive used for bonding an expanded vinyl film to either
ABS, wood fiber, polystyrene, or other plastic substrates.

2 TEST EQUIPMENT
2.1 Aircirculating oven.

2.2 A quantity of 304 x 304 mm wood fiber, ABS, or other
plastic substrates.

2.3 A quantity of 25x 73 mm polystyrene.
2.4 A guantity of 355 x 355 mm expanded vinyl
2.5 A quantity of 44 x 74 mm expanded vinyl

2.6 A 1 quart pressure fed cup gun, type KB-521 with an E
nozzle and valve, and a #64 air cup.

2.7 A bank of heat lamps.
2.8 A hunter scale, or equivalent.
2.9 Barnes, or equivalent, temperature recorder.

2.10 Timer.

2.11 Instron machine, or equivalent.

2.12 A quantity of 500 gram weights with clamps.

2.13 A 0.9072 kg weight.

2.14 Vacuum Forming Machine Comet Labmaster 1420.

3 TEST PROCEDURE.

3.1 Adhesion Test (Water base adhesive - using vacuum
forming machine).

3.1.1 Spray an entire area of the wood fiber, or other plastic
substrate recommended amount of the adhesive 1o be tested.

3.1.2 Allow the samples to dry (forced air or air dned, as
required).

3.1.3 Using the heat lamps, heat the backside of the
expanded vinyl to 143 to 150 C. Measure the temperature
with the Barnes recorder.

3.1.4 Immediately position the heated vinyl on the adhesive
coated substrate.

3.1.5 Place the composite plaque on the vacuum forming
machine and activate the vacuum for 15s.

3.1.6 Six samples at each open ume (at 6 and at 30 minutes)
are prepared as outlined 1n steps 1 through 5 above.

3.1.7 After 72 h cure ume the above samples are subjected
to the interior cycle GM9505P (cycle D test =1).

3.1.8 After each step of the cycle and immediately after
removing from environment, 1 sample of each open time 15
pulled 180° peel with an Instron, or equivalent, at 150 mm/
minute. The load 1s then recorded.

3.2 Adhbesion Test (Solvent base adhesive - using heated
weight and 500 gram dead load).

3.2.1 Spray an area 25 x 38 mm of the polystyrene with a
liberal amount of the adhesive to be tested.

3.2.2 Aliow the samples to air dry for 6 minutes and 30
minutes open time.

3.2.3 Using the heat lamps, heat the backside of the
expanded vinyl to 143 to 150 C. Measure the temperature
with the Barnes recorder.

3.2.4 Immediately position the heated vinyl on the adhesive
coated styrene. Overiap 625 mm*.

3.2.5 Immediately after bonding, place a heated 0.9072 kg
weight approximately 49 to 65 C on the 625 mm?® overlap for
a period of 20s.

3.2.6 As soon as possible after removing the 0.9072 kg
weight attach a2 500 gram weight to the expanded vinyl and
suspend the bonded sample in the vertical position allowing
the 500 gram weight to become a dead load in shear.

3.2.7 Six samples at each open time (6 and 30 minutes) are
prepared as outlined in steps 1 through 6 above.

3.2.8 After 24 h cure ume the above samples are subjected
to the mterior cycle (GM9505P cycle D test #1).

3.2.6 After each step of the cycle and immediately after
removing from environment, 1 sample of each open time is
pulled on an Instron, or equivalent, at 152 mm/minute and
the load recorded.

3.3 Initial Bond Strengths (Water base adhesive).

3.3.1 Prepare 4 samples following steps 1 thru 5 above. After
vacuum bonding, pull | sample at each of the following times:
10, 30, 40 and 60s. Record the shear load.

3.3.2 Plot the shear loads against the open times and
extrapolate the curve to zero open time. This value is wet
strength of the adhesive.
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3.3.3 Do the above for 6 and 30 minutes air dry, if
applicable.

3.3.4 If the adhesive to be tested requires heat curing to
increase the wet strengths, the sampie may be heated for a
maximum of 5 minutes at no more than 93 C in place of the 6
minutes T00m temperature.

3.3.5 Edge Fold Requirement. Edge folded areas must stay
bonded for 72 h at 54 C min.

3.4 Wer Strengths (Solvent base adhesive).

3.4.1 Prepare 4 samples following steps 1 thru 5 above. After
removing the weight, place in an Instron and pull 1 sampie at
each of the following times: 10, 30, 40 and 60s. Record the
shear load.

3.42 Plot the shear loads against the open times and
extrapolate the curve to zero open time. This value is wet
strength of the adhesive.

3.4.3 Do the above for 6 and 30 minutes air dry time.

3.4.4 If the adhesive 10 be tested requires heat curing to
increase the wet strengths, the sample may be heated for a
maximum of 5 minutes at no more than 49 C in place of the 6
minute room temperature.

4 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.

S GENERAL INFORMATION. This standard was origi-
nated by CPC in March 1990, revised from FBTM. 45-131.
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