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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, ONE-PART, POLYURETHANE, ROOM TEMPERATURE
APPLIED
9986111

1 SCOPE. This specification covers the minimum
requirements of a one-part, room temperature applied, polyure-
thane adhesive material. This material is intended for
stationary glass, bonding systems. The material is designed as
a body primeriess (pinchweld flange) urethane for use on spe-
cific basecoat/clearcoat paint systems. It can also be used with
pinchweld primer compatible to the specific paint systems.

1.1 Refer to the Material Specification Database (MATSPC)
Remarks field for use with compatible paint systems.

1.2 This material must meet the minimum requirements of
the system performance specifications listed below. All sub-
strates, chemistries, and performance requirements specific to
the intended application should be agreed upon, and fully com-
plied with, prior to full engineering release.

1.3 This system must be capable of being dispensed with cur-
rent production equipment. It shall be compatible with
production equipment.

2 REFERENCED STANDARDS.

ASTM D147

3 REQUIREMENTS.

3.1 RESTRICTED AND REPORTABLE CHEMICALS
(GM1000M). All materials supplied to this specification must
comply with the requirements listed in GM1000M, "Restricted
and Reportable Chemicals".

3.2 TOXICITY. This toxicity shall be disclosed, in kind and
magnitude, as required, by the GM Material Safety Data Sheet.
In addition, the material must have full approval of the appro-
priate medical department prior to production use.

3.3 STABILITY (GM9763M). Material conditioned as
described below must be capable of passing all the require-
ments of this specification.

3.3.1 Elevated Temperature Stability. As shipped, the adhe-
sive must be capable of withstanding a ternperature of 43°C for
72 h, without separation or caking.

3.3.2 Low Temperature Stability. As shipped, the adhesive
must be capable of withstanding 3 cycles as indicated is test
method GM9763P.

3.3.3 Storage Stability.- The shelf life of the adhesive in
closed containers shall be a minimum of 60 days at a tempera-
ture not to exceed 35°C. Shelf life of the material commences

gﬁ;gggﬁ gﬁgggiﬁ ASTM D624 upon the receipt of the material from the manufacturer.
GM9763M GM9763P ASTM D638 3.3.4 Pressure Stability (SAE J1864). As shipped, the adhe-
GM9010P GM9775P ASTM D2240 sive must not separate or cake
GM9021P GM9I832P ASTM ES02 )
GM9521 9981062 SAE J1864 3.4 MATERIAL PROPERTIES - UNCURED ADHESIVE.
GM9522P 9981450 See Table 1.
TABLE 1
Properties Requirements Test Methods
Color Black Visual
Qdor The material shall not have a toxic or | GM9832P
noxious odor.
Open Time 5 minutes See 3.4.1 for test method.
Sag Resistance <5mmin3h @ 23 £2°C and 50% RH | See 3.4.2 for test method.
vOoC 1% max EPA Test Method # 24 Procedure B
Solids Content 98% min GM9010P
Viscosity 30-40s@ 23°C GM9021P, GM9763P
Specific Gravity 1.25 £ 0.02 ASTM D147
Flash Point > 100°C ASTM ES02

3.4.1 Open Time Test Method. Prepare shear coupons as
outlined in GM9521. Before the top shear coupon is placed
over the test material, condition the shears and material @ 35
+ 2°C and 95% RH for 5 minutes. After 5 minutes, place the
top shear coupon over the test material and allow the material
to cure for 168 h @ 23 + 2°C and 50% RH. The test samples

failure shall be cohesive with a minimum shear strength of
1300 kPa.

3.4.2 Sag Resistance Test Method. A right triangular shaped
bead of material, 6 mm wide at the base and 15 mm high, shall
be applied to a steel panel on a plane 60° from the horizontal.
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The test bead shall be applied in at horizontal direction on the
incline panel at a rate of 75 mm/s. The test bead shall not sag
more than S mm in 3 h @ 23 £ 2°C and 50% RH.

3.4.3 Clean-up (GM9734P). The material shall be readily
removable from production topcoats, glass surfaces, glass
innerliners and vinyl top materials with 9981062, VM&P

Naphtha or a solvent agreed upon at time of approval with the
appropriate GM engineering group.
3.4.4 Staining, Cured and Uncured (GM9734P). The mate-

rial shall not show a migrating stain on production topcoats or
stain production glass innerliner.

3.5 MATERIAL PROPERTIES - CURED ADHESIVE.
See Table 2.

TABLE 2
Properties Requirements Test Methods

Elongation 300 - 400% ASTM D638
Tensile Strength GM9775P, 23 £ 2°C @ 30% RH

Cure Time

3h 240 N min

48 h 1100 N min
Lap Shear Strength GM9521, 23 £2°C @ 30% RH

Cure Time

3h 250 kPa min

72 h 1300 kPa min

168 h 1300 kPa min
Tear Strength 800 N min ASTM D624
Hardness Shore A ASTM D2240

655 168 h @ 23 £ 2°C and 30% RH
15 point max over 168 h value above |4 h @ -30 + 2°C plus, (test @ temp)
15 point max over 168 h value above ggg)h @70 £ 2°C plus, (test @ 23 £
Volume Shrinkage 2% max
Porosity A cut through the be_ad shall show no | GM9522P, Visual Check
porosity
Shear Modulus 1300 - 1500 kPa GM9648P, GM9521, 72h @ 23 + 2°C
and 30% RH. See 3.5.1for computation.

Young’s Modulus 3500 kPa min ASTM D638

3.5.1 Shear Modulus Computation.

G = Modulus of rigidity in shear (shear modulus)
P = Shear Load in deflection D

D = Deflection at load P

A = Area

T = Thickness of adhesive

G=PT/AD

4 ADHESIVE PROPERTIES. Test specimens, prepared
as specified in the designated procedures, must meet the
requirements of the following specifications.

4.1 GM3652M.

4.2 'This procedure must be repeated for each bonding system
under consideration for the application.

5 COMPATIBILITY WITH REPAIR MATERIALS.

5.1 GM SERVICE MATERIAL. Prepare shears according to
GM9521 and cure @ 23 % 2°C and 50% RH 502 h. Cut the
shears by running a knife through the length of the material
bead. Leave half of the material on each shear coupon. Rebuild
the shear coupons using the cut coupons and the approved GM
urethane service kit (9981450 urethane). Allow the material to
cure for 72 h @ 23 + 2°C and 50% RH. The minimum cohe-
sive strength shall be 1300 kPa.
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