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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - General

RUBBER, HEAT CURED LIQUID SILICONE
9985511

1 SCOPE. This specification covers a 1-component,
addition cure liquid silicone rubber, formulated for use in gas-
ket applications with temperature range usage from —40 C to
+200 C.

1.1 The product requires clevated temperatures (200 C min)
and time (30 minutes min) to reach fully functional properties.
Cures at other times and temperatures may result in changed
physical propertics. Once applied to the part and cured by heat,
the siliconc rubber will adhere to most clean metal surfaces
without the need for a primer. The joint may then be sealed by
compression to the mating surface.

1.2 CURE COMPATIBILITY. Cure inhibition of this prod-
uct can be caused by selective reaction between the catalyzed
material and certain impurities present in or on a substrate.
This reaction or poisoning of the rubber can significantly
retard or completely stop the crosslinking required to cure that
portion of the rubber in direct contact with the contaminated
surface. The principal impurities which can cause inhibition
are: unsaturated organic chemical groups, sulfonates, amincs,
hydroxyls and carboxylic acid. Each application on a substrate
should be tested for compatibility. The material supplier should
be consulted before use.

1.3 The material described is a 2 component that is premixed
into a 1 component with the use of an inhibitor to prevent
room temperature vulcanization. This gives the user the conve-
nience of dispensing 1 component without having to meter
mix a 2 component systems. Because the inhibitor prevents
premature reaction of components, it is essential that the
proper amount, distribution and stability of the system be
maintained. Evidence of control by the manufacturer of key
inhibitor function requirements is recommended.

NOTE: Strict observance of material stability requirements by
the user is important to a satisfactory application (see 3.7).

2 REFERENCED STANDARDS.

GM6043P ASTM D395 ASTM D1505
GM9S021P ASTM D412 ASTM D2240
ASTM D15 ASTM D792

3 REQUIREMENTS.

3.1 UNCURED REQUIREMENTS. Prior to application,
samples shall be taken that have been pumped (sheared) with
the existing plant equipment.

3.1.1 Extrusion Rate, with modified Kicl Rheometer per
Attachment 1 procedure: 400 1 200 s/50 g max.

NOTE: Material with extension rates below the 200 s/50 g
min may be accepted provided they meet 3.13.

3.1.2 Sag Resistance (SAE J243, ADS-10, Mcthod C) mm
after 15 minutes: 0 to 8 max.

3.1.3 Dimensional Stability. On a production part racking
arrangement, a wet applied bead of specified dimensions must
not sag or significantly change dirension after 72 h (at plant
temperature and humidity), or during the recommended cure
cycle.

3.1.4 Maierial shall be capable of being dispensed with 23:1
min pump, constant pressure, divorce style using a chop check
inlet. Positive displacement, double acting balance type are
desirable. The pump seals and packings should be fluorocar-
bon or polypropylene to reduce internal sticking or plugging.

3.1.5 Material shall be a uniform, homogeneous mixture, free
of air, lumps and other foreign materials.

3.1.6 Color: Optional

3.2 VULCANIZED MATERIAL REQUIREMENTS.
ASTM D15 test slabs are fabricated per the following method:

3.2.1 The chrome plated compression mold (cavity = 152 x
152 x 1.9 mm) is sprayed with a fluororcarbon release agent
dry lubricant.

3.2.2 Into the prepared mold (at room temperature) 70 to 80
g of material are dispensed onto the center of the cavity.

3.2.3 The mold is placed into a heated press at 177 C and
compression molded at 6.4 MPa for 15 minutes.

3.2.4 The vulcanized test slab is removed and post cured in
an air circulating oven at 205 C for 30 minutes.
3.3 VULCANIZED PHYSICAL PROPERTIES. Prior to
heat aging. (See Table 1)

NOTE: All testing shall be conducted at 23 £ 2 C and 50%
RH unless otherwise specificd.

TABLE 1
Durometer, Shore A 43 + 5
(ASTM D2240):
Density (ASTM D792 or D1505): 1.20 + 0.05 kg/L
Compression Set 25% max. 70 h at 125
(ASTM D395, Method B) C:
Tensile Strength 4100 kPa min
(ASTM D412, Die C):
Elongation, % 300 % min
(ASTM D412, Die C):
Tear Strength 8.8 kN/m min
(ASTM D624, Die C):
Adhesion, Lap Shear Strength 1378 kPa min (sec 4.2)
to Steel:
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3.4 Properties After Heat Aging, 70 h at 175 C. (See Table 2).

TABLE 2
Durometer, Shore A, chg: +10 pts max
Tensile Strength, chg: -10% max
Elongation, chg: —35% max

3.5 Properties After Immersion 1:1 Ratio of GM Engine
Coolant (P/N 9985451 or GM6043M and Distilled Water for
70 h at Boiling). (See Table 3)

TABLE 3
Durometer Shore A, chg: -5 pts max
Tensile Strength, chg: =25% max
Elongation, chg: ~25% max
Volume chg (ASTM 471): 0 to + 5% max

3.6 Properties After ASTM #3 Oil Immersion, 70 h at 150 C.
(See Table 4)

TABLE 4
Durometer, Shore A, chg: =30 pts max
Tensile Strength, chg: -70% max
Elongation, chg: —65% max
Volume chg (ASTM 471): +65% max

3.7 STABILITY. Material shall continue to meet all the
requirements of this specification when shipped and stored up
to 4 months at temperatures no exceeding 22C. Heat (>25 C)
destroys the inhibitor package allowing the material to build in
viscosity and eventually cure in the drum. For extended stabil-
ity, up to 1 year, freezer storage at —18 C is recommended.

Under proper process and inventory control, the material shall
not cure in the delivery lines.

4 TEST PROCEDURES. Appendix A — Modified
Kiel Rheometer Procedure for Determining Extrusion Rate.

Appendix B — Adhesion, Lap Shear Strength.

5 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.

5.1 Completed copies of the GM Material Safety Data Sheet
and Critical Material Register (available from the engineering
department or laboratory) must be submitted with any new
submissions or where a composition change has occurred.

6 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 supplicr 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.

7 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 meeting the requirements of this specification.

8 GENERAL INFORMATION. This standard was
issued by Pontiac in August 1983. The latest revisions include
the following: June 1988 New format. April 1989 editorial

changes.
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