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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes — Procedures

PROCEDURE FOR CROWBAR TESTING STRUCTURALLY
BONDED PLASTIC ASSEMBLIES
GM9647P

1 SCOPE. This qualitative test procedure is used to eval-
uate structuraily bonded plastic assemblies.

1.1 Plastics may include, but is not limited to, fiber rein-
forced plastic (FRP), sheet molding compound (SMC), and
engineering thermoplastics or thermoplastic alloys such as
XENOY. Also included as a substrate would be primed metal
for applications where plastic is bonded to metal.

1.2 Typical assemblies include bonded inner panel to outer
panel and reinforcements to inner and/or outer panel. Parts
include doors, hoods, headlamp covers, body panels, spoilers,
instrument panels, etc.

2 REFERENCED STANDARDS.
GM9910P

3 EQUIPMENT AND TEST MATERIALS.

3.1 Crowbars or equivalent that can be used to separate the
bonded assembly.

3.2 Optional: vise, or other device to assist in holding the part
stationary during disassembly.

3.3 Optional: band saw, or equivalent.

4 TEST SAMPLE
4.1 TEST SAMPLE PREPARATION.

4.1.1 Sample parts are made by production intent unless oth-
erwise specified. Include details with incoming parts.

4.1.2 Parts arc tested in the "as received” condition.
Additional post-cure ( for example, to simulate assembly plant
paint ovens) must be indicated.

4.1.3 When possible, tests should be conducted on whole
parts.

4.1.4 When whole parts cannot be tested (due to the size of
the part, limitations on environmental chambers, and in the
interests of minimizing costs) they may be cut into smaller sec-
tions.

4.1.4.1 Use a band saw or cquivalent to cut parts, take care to
avoid initiating any cracks or fracture in adhesive or substrate
during cutting. This may also involve cufting sections very
slowly to avoid heating.

4.14.2 A minimum of 300 mm of continuous bondline must
be present in each test sample to minimize the effect of dam-
age incurred by the cutting process.

4.1.5 Label the parts.

4.1.5.1 Labelling of the cut samples should indicate the origi-
nal position in the uncut par.

5 TEST PROCEDURE.  Test a minimum of threc parts
to indicate consistency from part to part.

5.1 Place in the appropriate environment for the specified
length of time.

NOTE: Do not load one environment with sections from the
same part. Distribute the cut sections evenly between environ-
ments.

5.2 Typical environmental exposures for this test are:

a Ambient: 23°C, 50% RH.

b Water Soak, Immediate: 168 h, 55°C, test wet @
23*C.

¢ Water Soak, Recovery: 168 h, 55°C, test after 24 @
23*C.

d Hot: 82°C.

5.3 Test under specified environmental conditions.

5.4 Using crowbars, or equivalent, force the bonded assem-
bly apart. This will often entail a hammer and chisel at an edge
to start the failure, along with a vise, or equivalent, to keep the
part from moving.

3.5 Once the failure is started, care must be taken to not cut
into either the adhesive or the substrate with the tip of the pry-
ing tool.

5.6 If there is a recovery time required, the samples are pried
apart after the designated recovery time period.

5.7 Force the failure across the width of the bead path, as

opposed to parallel to the length. This concentrates the cleav-
age loading on one small area at a time.

NOTE: It is not recommended that an air chisel be used to
scparate the pancls.

6 EVALUATION AND RESULTS.
6.1 FAILURE MODE (GM9910P).

6.1.1 Record the failure mode along the bondline. Also note
skips or other features of the bondline.

6.1.1.1 Calculate percentage of each failure mode based on
estimate of actual bond area.

6.1.1.2 Calculate percentage of ecach failure mode based on
the design intent bond arca.

7 REPORT.

7.1 Identify and report the test part and the parts materials.
(Substrates, adhesives, and processing.)

7.2 Report additional post-cure, if any.
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7.3 Report he environmental exposure used prior to prying
the sections apart.

7.4 Repont the environmental conditions when the sections
were pried apart. (Temperature, humidity, etc.)

7.5 Report the failure mode and percentages for each test
specimen. (For example, 40% fiber tear, 50% cohesive, 10%
adhesive)

7.6 Note any patterns from part to part. (i.c., "missed upper
right comer in all three LH doors.)

7.7 Report overall part failure mode percentages for assem-
blies cut into smaller pieces.

8 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 appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

9 GENERAL INFORMATION. This standard was onigi-
nated in August 1991 by the Adhesives Committee and
approved in June 1993.
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