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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESION REQUIREMENTS FOR BONDING EXTERIOR SHEET
MOLDING COMPOUNDS (SMC)
GM3629M

1 SCOPE. This specification covers the performance
requirements for an adhesive or adhesive system suitable for
bonding sheet molding compounds in exterior applications.

1.1 Due to the continuing evolution of SMC/adhesive tech-
nology this specification must be reviewed every two years.

2 REFERENCED STANDARDS.

GM4465P GM9751P ASTM D5041
GM9505P GM9910P SAE J1525
GM9511P ASTM D3163

3 MATERIALS AND EQUIPMENT REQUIRED.

3.1 SMC coupons, (25 x 101 x 2.5 mm) and (101 x 152x 2.5
mm).

3.2 Suitable bonding fixture.
3.3 Water soak chamber capable of maintaining 54 + 2°C.

3.4 Universal Tensile Test machine capable of measuring
loads at an accuracy of 1%.

3.5 Side Impact machine as described in GM9751P.
3.6 Heated chamber capable of maintaining 82 + 2°C.
3.7 Oven capable of maintaining 70 £ 2°C.

3.8 Freczer capable of maintaining ~30 + 2°C.

3.9 60° wedge as described an ASTM D5041.

4 REQUIREMENTS.

4.1 PHYSICAL PROPERTIES (UNCURED ADHESIVE
SYSTEM).

4.1.1 The adhesive and bonding method must be compatible
with production systems.

42 PHYSICAL PROPERTIES/REQUIREMENTS (CURED
SYSTEM).

4.2.1 Paint Compatibility. The adhesive system must be
compatible with the proposed paint systems and processes.

4.2.2 Process Compatibility. The cured adhesive system
must meet all performance criteria specified in this standard
(see 4.5) after going through the production process for the
intended application.

4.3 PROCEDURES.
4.3.1 Lap Shear and Side Impact Samples.

4.3.1.1 Specimens shall be prepared according to the proce-
dure outlined in SAE J1525.

CAUTION: Cure must be compatible with the intended plant
cure schedule. This includes initial cure and oven exposures at
the subassembler as well as the GM assembly plant.

4.3.1.2 A sample set shall consist of a minimum of 5 speci-
mens.

4.3.1.3 Lap shear specimens shall be tested according to the
procedure outlined in ASTM D3163 except the cross head
speed shall be between 10 to 12.7 mm/minute.

4.3.1.4 Side Impact specimens shall be tested according to
the procedures outlined in GM9751P.

4.3.1.5 All samples must demonstrate cohesive failure within
the adhesive or fiber tear of the SMC in all test conditions.
Adhesive failure is not acceptable unless otherwise stated.

43.1.6 SMC fracture, below minimum performance require-
ments (4.5), is to be considered a ‘no test’ condition and the
test repeated or sample rejected.

4.3.2 Wedge Samples.

4.3.2.1 Specimens shall be prepared according to the proce-
dure outlined in ASTM D5041, Section 7. NOTE: Plaques
shall be 101 x 152 x 2.5 mm. Bond area shall be 101 x 51 mm.
Bond gap shall be 0.8 1+ 0.25 mm.

CAUTION: Cure must be compatible with the intended plant
cure schedule. This includes initial cure and oven exposures at
the sub-assembler as well as the GM assembly plant.

4.3.2.2 A sample set shall consist of a minimum of 5 speci-
mens.

4.3.2.3 Wedge specimens shall be tested according to the pro-
cedure outlined in ASTM D5041 except use a 60° wedge.

4.4 ENVIRONMENTAL CONDITIONING.
4.4.1 Lap Shear and Side Impact Samples.

4.4.1.1 Two sample sets shall be maintained at room condi-
tions (23 £ 2°C) and will be referred to as ‘initial.’

4.4.1.2 Two sample sets shall be equilibrated to -30°C.
4.4.1.3 Four sample sets shall be exposed to water soak at
54°C for a period of 7 days. For sets tested wet, test within 15

minutes of removal from water.

4.4.1.4 Two sample sets shall be exposed to the cycle as
described in GM9505P(Cycle G, 30 cycles; 6 weeks).

4.4.1.5 Two sample sets shall be exposed to the cycle
described in GM9511P (20 Cycles; 4 weeks).

4.4.1.6 Two sample sets shall be exposed to condensing
humidity at 38°C for 8 weecks (GM4465P).
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4.4.1.7 Two sample sets shall be aged at 70°C for 8 weeks.

4.4.1.8 One sample set shall be equilibrated at 82°C.

4.4.2 Wedge Samples.

4.4.2.1 One sample set shall be maintained at room condi-

tions (23 + 2°C) and will be referred to as “initial”.

4.4.2.2 One sample set shall be equilibrated at 82°C.

4.5 PERFORMANCE REQUIREMENTS.

45.1 Lap-Shear Requirements.

Envirenment Test Condition Strength, kPa
min
Initial Room temperature 3400
-30°C -30°C 3400
82°C 82°C 1400
"54°C Water Soak | Wet (tested within 2700
15 minutes)
54°C Water Soak |24 h recovery, RT 3400
GMO9505P (Cycle |24 h recovery, RT 3400
G, 6 wks)
GM9511P (4 wks) | 24 h recovery, RT 3400
GM4465P (8 wks) | 24 h recovery, RT 3400
70°C Age (8 wks) |24 h recovery, RT 3400

4.5.2 Side Impact Requirements.

Environment Test Condition Strength, J min
Initial Room temperature 35
=30°C -30°C 35
54°C Water Soak | Wet (tested within 3.5

15 minutes)
54°C Water Soak |24 h recovery, RT 35
GM9I505P (Cycle |24 h recovery, RT 35
G, 6 wks)
GM9511P (4 wks) |24 h recovery, RT 35
GM4465P (8 wks) |24 h recovery, RT 35
24 h recovery, RT 3.5

70°C Age (8 wks)

4.5.3 Wedge Requirements. Wedge samples are for informa-
tion only and have no set load or failure mode requirements.

5 REPORT.

5.1 The average lap-shear strength and side impact strength
along with standard deviation of each sample set.

5.2 The average wedge failure initiation energy and failure
propagation energy along with standard deviation of each sam-
ple set.

5.3 The failure mode and strength (or energy) of each speci-
men according to GM9910P.

6 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until representative initial production
samples have been approved by engineering. Completed cop-
ies of the General Motors Corporation Material Safety Data
Sheet, or equivalent, and critical Material Register (available
from the laboratory or engincering department) must be sub-
mitted with any new submissions or where 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. There shall be no changes in
cither formulation or manufacturing processes permitted with-
out prior notification and approval by engineering. Lack of
notification by the supplier constitutes grounds for rejection of
any shipment. While samples may be taken from incoming
shipments and checked for conformance to this specification,
the supplier shall accept the responsibility for incoming ship-
ments meeting this specification without dependence 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 the control divi-
sion as meecting the requirements of this specification. Sources
are available through the on-line MATSPC System.

9 SAFETY. This standard may involve hazardous mate-
rials, operations and equipment. This standard 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 appro-
priate safety and health practices and determine the
applicability of regulatory limitations prior to use.

10 GENERAL INFORMATION. This standard was
originated by the Adhesive Committee in October 1988,
revised from FBMS 11-44. The latest revisions include:

Rev Date Description Div
A 7/89 | Editorial AD
B 7/93 | Addition of wedge AD
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