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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESION REQUIREMENTS FOR MODULAR GLASS ASSEMBLIES
GM3611M

1 SCOPE. This standard delineates the adhesion perfor-
mance requirements for the encapsulation material (PVC,
RIM, EPDM, etc.) to glass in a modular glass assembly.

1.1 Sample and part testing may be accomplished in either or
both of the two types of tests enumerated by this standard, to
be determined by:

(a) Part print notes and requirements, and/or

(b) Part and/or encapsulation configuration or geometry

Where possible, it is recommended that Test Procedure 1 be
utilized since that procedure will generate a tangible load
rather than just a failure mode.

2 REFERENCED STANDARDS.

GM1000M
GM9217P

GM9s505P
GM9522P

3 APPARATUS AND MATERIALS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). By 1997 start of saleable vehicles, all materials
supplied to this specification must comply with the require-
ments listed in GM1000M, "Restricted and Reportable
Chemicals."

3.2 EQUIPMENT.

3.2.1 Universal Tensile Testing Machine capable of maintain-
ing a jaw separation rate of 10 mm/minute + 0.1 mm/minute
and indicating a load of at least 2000 N. The indicated load
shall have a variance not to exceed 1% of full scale.

3.22 Clamping fixture as described in Figure 1.

3.2.3 Conditioning chamber capable of maintaining 38 + 2°C
and 98 + 2% RH.

3.24 Conditioning chamber capable of maintaining 70 + 2°C.
3.25 Conditioning chambers as described in GM9217P.

3.3 MATERIALS.

3.3.1 A total of 20 modular glass assemblies or 20 laboratory

prepared test specimens shall be used for each test performed
(Pull Off Test and/or Quick Knife Adhesion Test).
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FIGURE 1 - PULL FIXTURE

4 REQUIREMENTS.
4.1 PERFORMANCE REQUIREMENTS.

4.1.1 Pull Off Test. The bond between the encapsulation
material and the glass shall exceed 890 N when tested per the
described test method. This minimum strength shall be main-
tained after exposure to the environments described in
Section 5.3,

In addition to the minimum load, the resulting failure mode of
the system shall be cohesive within either the encapsulating
material, or the adhesive/primer layer.

4.1.2 Quick Knife Adhesion Testing. When laboratory test
panels, or actual encapsulated assemblies are tested according
to the Modified GM9522P procedure (explained below), the
resulting failure mode of the encapsulation material and/or the
adhesive/primer layer shall be cohesive within either, or both,
of those layers. This cohesive failure mode shall be maintained
after exposure to all of the test environments described in
Section 5.3.
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5 TEST PROCEDURE.
5.1 SAMPLE PREPARATION.

5.1.1 Pull Off Test. Laboratory specimens shall be prepared
in such a manner to simulate the proposed production process
(i.e., injection molding parameters to match the production
process). Actual prototype or production parts shall be manu-
factured in such a manner as to simulate the proposed
production as closely as possible at the time of test part manu-
facture.

5.1.2 A 50 mm length of the encapsulation material shall be
isolated from the surrounding encapsulation by cutting through
the molding material to the glass surface. See Figure 2.

q

FIGURE 2 - SAMPLE PREPARATION

5.2 QUICK KNIFE ADHESION TESTING. MODIFIED
(GM9522P). Laboratory specimens shall be prepared in such
a manner to simulate the proposed production process (i.e.,
injection molding parameters to match the production process).
Actual prototype or production parts shall be manufactured in
such a manner as to simulate the proposed production as
closely as possible at the time of test part manufacture.

5.2.1 Isolate a flat, planar section of the encapsulating mate-
rial from the rest of the encapsulation by cutting through the
material 90° to the plane of the glass. Treat this isolated section
of the encapsulated material as the adhesive bead mentioned in
the GM9522P Procedure (Section 3.6 & 3.7) and test accord-
ing to the Procedure.

5.3 ENVIRONMENTAL EXPOSURES. A sample set shall
consist of 2 minimum of five specimens. One sample set
{each) shall be conditioned at each of the following:

As received

7 days at 38°C and 100% RH

14 days at 70°C

8 cycles, GM9505P, Exterior Cycle C

5.4 SPECIMEN TESTING.
5.4.1 Specimen shall be clamped in pull fixture (Figure 1).

5.4.2 Tensile test machine shall be set for a jaw separation of
10 mm/minute.

5.43 Maximum load at break, and the mode of failure, shall
be recorded.

6 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering as meeting the
requirements of this specification.

6.1 Completed copies of the Material Safety Data Sheet
meeting GM information requirements must be submitted with
any new submissions or whenever a composition change has
occurred.

7 INSPECTION AND REJECTION.  All shipments of
material or parts under contract or purchase order manufac-
tured to this specification shall be equivalent in every respect
to the initial samples approved by engineering. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by engineer-
ing. Lack of notification by the supplier constitutes grounds
for rejection of any shipment. While sarmples may be taken
from incoming shipments and checked for conformance to this
specification, the supplier shall accept the responsibility for
incoming shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 APPROVED SOURCES. Engineering qualification
of an approved source is required for this specification. Only
sources listed in the GM Corporate Materials File under this
specification number have been qualified by engineering as
meeting the requirements of this specification.

9 GENERAL INFORMATION. This standard was origi-
nated in April 1988, revised FBMS 11-38. The latest revisions
include:

Rev | Date Description
B 8/91 | Revised 3.1.5
C 6/96 | Complete Revision
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