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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Adhesives

ADHESIVE, RUBBER, BUTYL, EXTRUDABLE
9986064

1 SCOPE. This specification covers an extrudable butyl
rubber uscable as an adhesive/scaler for assembling compo-
nents. It also includes a dispersible reinforcement that serves

as a wrapper.

1.1 This product is to be packed in shipping containers so as
to allow continuous removal without undo stretching or break-
ing.

12 The butyl is to be packaged in continuous lengths of
appropriate cross section suitable for extruder feeding. The
wrapper also serves as a reinforcement after being mixed into
the product. :

1.3 Typical uses for the butyl material are to seal signal lamp
lenses (polycarbonate or acrylic) to housings (ABS or polycar-
bonate) and for sealing gaskets (rubber or vinyl) to housings.
1.4 KEY WORDS. Adhesive, rubber, butyl, extrudable.

2 REFERENCED STANDARDS.

GM1000M 9981285 ASTM D1321
GM4298P ASTM C661 ASTM D4339
GM9763P ASTM C681 SAE J1864
GM9773P ASTM D217

GM98238P ASTM D792

3 REQUIREMENTS.

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 TOXICITY. The 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 (GM9763P). Material conditioned using
potential storage conditions must be capable of passing all the
requirements of this specification.

3.3.1 Elevated Temperature Stability. As shipped, the adhe-
sive must be capable of withstanding a temperature of 55°C for
72 b, without scparation or caking.

3.3.2 Low Temperature Stability. As shipped, the adhesive
must be capable of withstanding 3 cycles of the applicable
cycle schedule outlined in A2 of GM9763P.

3.3.3 Storage Stability. The shelf life of the adhesive in
closed containers shall be 180 days at a temperature not to
exceed 35°C. Shelf life of the material commences upon the
receipt of the material from the manufacturer.

3.4 PRESSURE STABILITY (SAE J1864). As shipped, the

adhesive must not separate or cake.

3.5 ODOR (ASTM D4339). The material shall not have a_
noxious odor in either as received or as dispensed condition.

4 PROPERTIES.
4.1 PHYSICAL PROPERTIES. See Table 1.

TABLE 1
Properties Values Test Methods
Type I Type I

Specific Gravity 1.27 £ 0.07 1.15 £ 0.05 ASTM D792
Solids Content 97% min 97% min ASTM C681
Hardness, Durometer "00" ASTM C661

Initial 60-75 68 +2

Heat aged 65 - 85 6412 168 h, 85'C
Needle Penetration 100 - 140 dm 100 - 140 dm ASTM D1321, 150 g
Cone Penetration NA 70 - 90 dm ASTM D217,300 g
Physical Dimension, diameter 12.7 - 15.3 mm 12.7 - 15.3 mm Visual

4.2 The following propertics are also required for approval of
new and/or revised material formulations or new supplier:

4.2.1 HEAT RESISTANCE. There shall be no evidence of
plasticizer migration, flow or blistering after the mastic has
been exposed to a 135°C oven for 45 minutes.

4.2.2 YIELD STRENGTH. The yicld strength must not fall
below 68.9 kPa when samples are:

Prepared - 4.2.2.1
Conditioned - 4.2.2.2
Tested - 4.2.2.3
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4.2.2.1 SAMPLE PREPARATION.

4.2.2.1.1 The butyl is applied in 2 parallel 50 mm strips, 50
m apart onto polypropylenc pancls. The panels are to be 100
x 100 x 3.2 mm.

4.2.2.1.2 An acrylic panel of the same dimensions is brought
into contact with the butyl and the assembly is held in com-
pression by 200 kg until the butyl thickness is 1.5 mm.

4.2.2.1.3 The pressure is maintained for 15 s.

4.2.2.14 All samples arc aged at room temperature for a
minimum of 24 h before the following aging conditions.

4.2.2.2 Sample conditioning.
4.2.2.2.1 Two weeks at room temperature.
42222 Two weeks @ 79°C.

4.2.22.3 Environmental cycles (5 cycles):

Each cycle is:

24 h condensing humidity
24 h -29°C

24h 79°C

42224 Salt spray (GM4298P) 2 weeks.

4.2.225 Weatherometer (600 h - 50 cycles):

Each cycle is:
4 h @ 100% RH and 50°C followed by
8 h UV light @ 70°C

42226 2 weeks immersion tap water at ambient.
4.2.2.2.7 2 weeks immersion in 1% 9981285.
4.2.2.3 Sample testing,

4.2.2.3.1 After exposure, the samples arc allowed to condi-
tion at room temperature for a minimum of 2 h prior to

determining yield strength.

4.2.2.3.2 The samples arc pulled in tension @ 50 mm/min.
4.2.2.3.3 The maximum value is recorded.

4.2.2.34 The total bonding area is determined.

-4.22.35 The maximum tensile is divided by the arca and the
resultant is reported as the yield strength.

4.2.3 LOW TEMPERATURE FLEXIBILITY - No cracking
allowed after samples (152 mm long) are conditioned @ 83°C
for 2 weeks followed by cold box @ -29°C for 4 h. The sam-
ples are removed from the cold chamber and immediately
wrapped around a 25.4 mm mandrel.

4.24 PLASTIC CRAZE RESISTANCE - The butyl shall not
cause cracking, crazing or softcning of acrylic or polycarbon-
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“@te when exposed to direct weathering in Arizona and Florida
for 2 years.

4.2.5 COLD ADHESION - There shall be no loss of adhe-
sion after 6 slams when tested per GM9773P.

4.2.6 FLOW RESISTANCE - A 3.2 mm maximum displace-
ment when the butyl is tested in the following manner.

4.2.6.1 Acrylic samples (100 x 25 x 1.52 mm) are attached to
a polypropylene (PP) panels (100 x 100 mm) using bond areas
of (25x25x 1.52mm)ofemdedbutyl.

4.2.6.2 The acrylic is compressed onto the PP for 20 s.

4.2.6.3 The samples are aged at ambient for 24 h and then a
Sngeightisattacbdtotheﬁaeendoftheacrylicstrips.Thc
enﬁrcassemblyissuspendedﬁomﬂlePPpanclsinanoven@
70+ 3°Cfor 168 + 5 h.

4.264 At the conclusion of the test time, the samples are
removed from the oven and the flow is measured.

4.3 When properly dispensed, mixed and applied to the
intended device, the adhesive properties must be such that the
device will pass all the performance specifications as listed on
thcpanpxint.'mepamnttersmimendedasmeﬁnaldetermi-
nation for suitability of the raw material, but are not to be

considered material properties.

§ OTHER TESTS MAY BE REQUIRED TO VALIDATE
A SPECIFIC APPLICATION.

6 INITIAL SOURCE APPROVAL. No shipment shall
be made by any supplier until a submission of representative
initial production samples to the purchaser’s laboratory and/or
engineering department has been approved as meeting the
requircments 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 where a composition change has

occurred.

7 INSPECTION AND REJECTION. Al 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 the purchaser. There shall be
no changes in either formulation or manufacturing processes
permitted without prior notification and approval by the pur-
chaser. 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 shipments meeting this specification without depen-
dence upon purchaser’s inspection.

8 APPROVED SOURCES. Engincering 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-
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