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GENERAL MOTORS ENGINEERING STANDARDS

Materlals and Processes - Procedures

COMPATIBILITY OF LUBRICATING GREASE WITH ELASTOMERS BY IMMERSION
GM9098P

1 SCOPE. This standard determines the compatibility of
lubricating grease with elastomer specimens cut from stan-
dard sheets or actual seals. A procedure is described for
determining the changes in volume and hardness which occur
when elastomer specimens are immersed in a test grease
normally for 70 £ 0.5 h at 100 £ 2 C.

2 SIGNIFICANCE. Because of the wide variations in
service conditions, correlation between this test and particular
applications should be determined on an individual basis. (In
one instance, this test correlated with a vehicle test,
P = 0.99.) However, this test method yields comparative
results by which service quality of greases may be judged and
is especially useful for specification purposes.

3 EQUIPMENT REQUIRED.

3.1 Heat resistant glass beaker, approximately 50 mm dia
by 70 mm deep (100 mL capacity) having volumetric mark-
ings, with cover (watch glass).

3.2 Analytical balance, having a minimum sensitivity of 1
mg, with a hanger wire suitable for weighing specimens in
both air and water.

3.3 Laboratory oven, capable of maintaining 100 £ 2 C.
4 MATERIALS.

4.1 Elastomer specimens, cut from a standard sheet or
actual seal having approximate dimensions 50 x 25 x 2 mm,
with punched hole suitable for suspending specimen in water.
Specimens cut from seals must have molded-in reinforce-
ments removed (if present) before measurements.

4.2 Commercial hexane (ASTM D1836).
4.3 Methanol or ethanol, anhydrous.

4.4 Wetting agent, Dioctyl sodium sulfosuccinate, 1% aque-
ous, made by suitable dilution of Aerosol OT (commercially
available in 10 and 25% concentrations from suppliers of
laboratory chemicals).

4.5 Distilled or deionized water, boiled.
4.6 Cheesecloth.

4.7 Filter paper.

5 TEST PROCEDURE.

5.1 Cut elastomer specimens to the dimensions given in 4.1.
If seals with molded-in reinforcements are used as specimens,
remove the reinforcements with a scalpel or other suitable
tool so that only elastomeric material is used in the test.
Punch or cut (cork borer) a 2 to 4 mm diameter hole near the
center of one of the short edges. If desired, notches or corners
may be cut for identification.

5.2 Determine the initial hardness of the specimen according
to ASTM D1415 or D2240, as required by the seal or
elastomer specification.

5.3 Rub the cut specimen with cheesecloth slightly moist-
ened with hexane to remove any mold-release compound
which may be present on the surface. Remove any adhering
cheesecloth fibers.

5.4 Determine the initial specific gravity and volume by
water displacement. Determine the weight, M,, of the test
specimen and the hanger wire (which is used for the water
weighings) in air, to the nearest 1 mg. Using the hanger wire,
dip the specimen successively in wetting agent and distilled
water, draining momentarily after each dipping. Suspend the
specimen from the balance hook; determine the weight, My, of
the specimen in distilled water which has been boiled 5
minutes and cooled to 20 to 25 C. (Although a correction for
the buoyancy of the hanger wire would be required for precise
determinations of volume and specific gravity, it is not
applied to this method since its effect is insignificant.)

5.5 Blot the specimen dry with filter paper.

5.6 Caiculate the initial specific gravity, SG, according to
6.1. Use only specimens that are within 0.010 of the specified
specific gravity. If no specific gravity is specified, use only
specimens that are within 0.010 of the mean specific gravity.

5.7 Distribute approximately 10 mL of the test grease in the
bottom of the beaker. Using fingers, apply a thick coating of
test grease on the elastomer specimen. Place specimen in the
beaker and with a suitable spatula, pack test grease around
the specimen, eliminating air pockets. Fill beaker to 80 mL
mark with test grease. Cover with watch glass.

5.8 Store each samplein ovenat 100 £ 2 Cfor 70 = 0.5 h,
unless otherwise specified.

5.9 Check each sample daily to determine if specimens are in
complete contact with test greases. Use a spatula to close any
voids which may develop.

5.10 At the end of the test period, remove the specimens
from the test greases using a forceps. Cool to room tempera-
ture.

5.11 Wipe off bulk of adhering grease with cheesecloth.
Wipe off residual grease with cheesecloth liberally moistened
with hexane. Dip specimens in methanol or ethanol and blot
dry with filter paper.

5.12 Determine the weight of each specimen in air, M;, and
that of each specimen in water, M,, as described in 5.4.

5.13 Calculate the volume change, AV, to the nearest 0.1%,
of each specimen according to 6.2.
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5.14 Measure the final hardness as in 5.2 and calculate M, = Initial weight of specimen in water, g
change. M; = Final weight of specimen in air, g
M, = Final weight of specimen in water, g
6 CALCULATIONS.
7 REPORT. Report the following for each test run accord-

6.1 Calculate the specific gravity as follows: ing to this method:
SG = M, 7.1 Test temperature and duration.
M-M,
SG = Specific gravity 7.2 Date and grease sample identity.
M, = Initial weight of specimen in air, g
M, = Initial weight of specimen in water, g 7.3 Specimen identity and specific gravity.
6.2 Calculate the change in volume as follows: 7.4 Initial hardness and hardness change (points).
AV = M-M,)-(M,-M;) x 100 7.5 Volume change (%).
Ml-Mz
AV = Volume change, % 8 GENERAL INFORMATION. This is a newly issued
M, = Initial weight of specimen in air, g standard.
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