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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adheslves

ADHESIVE REQUIREMENTS FOR STRUCTURALLY BONDED
PLASTICS (NON FRP)
GM3655M

1 SCOPE. This specification covers the performance
requircments for an adhesive or adhesive system suitable for
structurally bonding plastic substrates such as Xenoy, Bexloy,
and SRIM.

This specification does not address adhesion requircments of
fiber reinforced plastic (FRP), such as SMC. Sec GM3629M.

2 REFERENCED STANDARDS.

GM1000M GM9511P ASTM D3807
GM3629M GMY751P SAE J1525
GM4465P GM9910P

GM9505P ASTM D3163

3 MATERIALS AND EQUIPMENT REQUIRED.
3.1 Plastic coupons, 25 x 101 x 2.5 mm.
3.2

33

Plastic coupons, 25 x 176 x 2.5 mm.
Suitable bonding fixtures.
34

3.5 Universal tensile test machine capable of measuring loads
at an accuracy of 1%.

‘Water soak chamber capable of maintaining 54 + 2°C.

3.6 Side impact machine, as described in GM9751P.
3.7 Heated chamber capable of maintaining 82 + 2°C.
3.8 Oven capable of maintaining 70 + 2°C.

3.9 Freezer capable of maintaining -30 + 2°C.

4 REQUIREMENTS.

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

4.2 PHYSICAL PROPERTIES, UNCURED ADHESIVE
SYSTEM.

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

4.3 PHYSICAL PROPERTIES AND REQUIREMENTS,
CURED ADHESIVE SYSTEM.

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

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

4.4 PROCEDURES. Cure conditioning must be compatible
with the intended plant cure schedule.

4.4.1 Lap shear and side impact specimens shall be prepared
according to the procedure outlined in SAE J1525.

4.4.2 Peel specimens shall be prepared according to ASTM
D3807.

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

4.4.4 Lap shear specimens shall be tested according to the
procedure outlined in ASTM D3163 except crosshead speed
shall be 10 - 12.7 mm/minute.

4.4.5 Side impact specimens shall be tested according to the
procedure outlined in GM9751P.

4.4.6 Pecl specimens shall be tested according to the proce-
dures in ASTM D3807.

4.4.7 All samples must demonstrate cohesive failure of the
adhesive or failure of the substrate for all test conditions.
Adhesive failure is not acceptable unless otherwise stated.

4.5 ENVIRONMENTAL CONDITIONING.
4.5.1 Lap shear and Side impact samples.

4.5.2 Two sample sets shall be maintained at ambient condi-
tions, 23 1+ 2°C and 50 % 5% RH, and will be referred to as
‘initial’.

4.5.3 Two sample sets shall be equilibrated at -30 + 2°C.

4.5.4 Four sample sets shall be exposed to water soak at 54 +
2°C for a period of 7 days. For sets tested "wet", samples
should be kept wet but test at ambient, not elevated, tempera-
ture.

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

4.5.6 Two sample sets shall be exposed to the cycle as
described in GM9511P; 20 cycles, 4 weeks.

4.5.7 Two sample sets shall be exposed to GM4465P, con-
densing humidity at 38 £ 2°C, for 8 wecks.

4.5.8 Two sample sets shall be aged at 70 £+ 2°C for 8 weeks.
4.5.9 Onc sample set shall be equilibrated at 82 + 2°C.
4.5.10 Peel samples.

4.5.11 One sample set shall be maintained at ambient condi-
tions, 23 + 2°C and 50 + 5% RH, and will be referred to as
‘initial’. -

4.5.12 One sample set shall be equilibrated at -30 + 2°C.
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45.13 Two sample sets shall be exposed to water soak at 54
% 2°C for a period of 7 days. For scts tested "wet", samples
should be kept wet but test at ambient, not elevated, tempera-
ture.

45.14 One sample set shall be exposed to the cycle as
described in GM9505P, Cycle G; 30 cycles, 6 weeks.

4.5.15 One sample set shall be exposed to the cycle as
described in GM9511P; 20 cycles, 4 weeks.

4.5.16 One sample set shall be exposed to GM4465P, con-
densing humidity at 38 + 2°C, for 8 weeks.

4.5.17 One sample set shall be aged at 70 £ 2°C for 8 weeks.
4.6 PERFORMANCE REQUIREMENTS.
4.6.1 Lap Shear Requirements.

TABLE 1 - LAP SHEAR

Environment Test Conditions Min Strength, kPa
Tnitial Ambient 3400
30°C -30°C 3400
82°C 82°C 1400
54°C Water Soak Wet 2700
54°C Water Soak 24 h recovery, Ambient 3400
'GM9505P, Cycle G 24 h recovery, Ambient 3400
GM9511P 24 h recovery, Ambient 3400
GM4465P, 8 weeks 24 h recovery, Ambient 3400
70°C Age, 8 weeks 24 h recovery, Ambient 3400

4.6.2 Al samples shall maintain at least 75% of the initial
strength regardless of the magnitude or failure mode with the
exception of the 82°C test which must maintain a minimum of
1400 kPa.

4.6.3 All samples must demonstrate cohesive failure of the
adhesive or failure of the substrate for all test conditions.
Adhesive failure is not acceptable unless otherwise stated.

4.6.4 Side Impact Requirements.

TABLE 2 - SIDE IMPACT
Environment Test Conditions Min Strength, J
Initial Ambient 3.5
-30°C -30°C 3.5
54°C Water Soak Wet 35
54°C Water Soak 24 h recovery, Ambient 3.5
GM9505P, Cycle G 24 h recovery, Ambient 3.5
GM9511P 24 h recovery, Ambient 35
GM4465P, 8 weeks 24 h recovery, Ambient 35
70°C Age, 8 weeks 24 h recovery, Ambient 3.5

4.64.1 All samples must demonstrate cohesive failure of the
adhesive or failure of the substrate for all test conditions.
Adhesive failure is not acceptable unless otherwise stated.

4.6.5 Peel Requirements.

4.6.5.1 The Peel requirement is for information only and no
set load or failure mode requirements have been determined.
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