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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

CORROSION TEST FOR SEAL COMPOUNDS
GM9003P

1 SCOPE. This standard provides a reliable means for
evaluating corrosive characteristics of seal compounds (radial
lip type oil seals, O-ring seals and similar products) when in
contact with steel shafts. The test outlined gives reproductible
results with 2 minimum of equipment. Results are expressed
in terms of a rating system wherein a corroded test plate
(simulating a steel shaft) is compared to five corrosion
standards showing graduated degrees of corrosion. When a
seal material has been accepted for an application, spot
checking of incoming lots may be accomplished on the seal lip
itself to determine continuing quality of the product. Ideally,
the seal material should have zero rating in regard to its
corrosive properties on steel. Realistically, however, a maxi-
mum allowable corrosion rating is usually specified for each
seal application. Although a four day test duration is
prescribed, this time element may be modified to give
satisfactory results by the use of an additional set of
comparison samples.

2 APPARATUS.

2.1 Test Specimen. A segment of the seal lip prepared with
relatively flat and parallel faces, as indicated in Figure 1.
Where seals are not available during a development program
the compound under consideration may be prepared in a
manner closely simulating anticipated production compound-
ing and molding methods; and specimens (approximately
25 mm long x 1.5 to 3 mm thick x 6 to 12 mm wide) cut
from a slab. For production quality control purposes, howev-
er, specimens shall be cut from a seal lip.
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~— TEST SPECIMEN

FIGURE 1 - TEST SPECIMEN

2.2 Test Plates, SAE 1020 bar stock, nickel plated (approxi-
mately 8um thick), and ground to remove all nickel plate
with machining axis parallel to length, as indicated in
Figure 2. Two required for each test. Protect with rust
inhibitor until ready for use.

6 DIA HOLES A\

D\

ALL DIMENSIONS SHOWN ARE APPROXIMATE
FIGURE 2 - TEST PLATES

2.3 Machine Screws, M5 x 0.8 x 40 long (hex washer head),
steel, nickel plated. Two required.

2.4 Wing Nuts, M5 x 0.8, steel, nickel plated. Two required.
2.5 Wire, aluminum of a size required to support specimen.
2.6 Water, distilled.

2.7 Desiccator, (used as a humidity chamber), 250 mm dia
with 6 mm hole drilled in cover.

2.8 Rack, made of acrylic plastic as shown in Figure 3.
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FIGURE 3 - PLASTIC RACK

2.9 Oven, large enough to contain the 250 mm dia desicca-
tor and provide a temperature control of 38 * 3 C.

2.10 Micrometer, 0 to 25 mm.

2.11 Thermometer, =20 to 65 C.
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3 PROCEDURE.

3.1 Rinse test plates in toluene to remove grease and wash
twice with methyl ethyl ketone; and allow to dry for 0.5 h.

TEST
SPECIMEN

FIGURE 4 - SPECIMEN PLATE ASSEMBLY
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3.2 Dip test specimen in ethyl alcohol, using tweezers; and
allow to dry on glass cloth for 1 h.

3.3 Place test specimen on center of one test plate as
indicated in Figure 4 and assemble a second test plate to the
first by means of 2 screws. Measure thickness of test assembly
before drawing down the screws; then tighten the screws to
compress the test specimen 0.25 to 0.35 mm.

3.4 Preheat the specimen-plate assembly for 1 h at
38 £ 3 C, just prior to placing in the desiccator.

3.5 Fill bottom of desiccator with distilled water approxi-
mately 50 mm deep. (When the desiccator is placed in the

oven at 38 C a relative humidity within the chamber will
result which very nearly approaches 100%.)

3.6 Hang heated specimen-plate assembly on plastic rack by
means of aluminum wire wrapped around nut or screw so
that the length of the specimen is vertical. When more than
one sample is being evaluated hang all at the same level.

3.7 Place the rack with preheated samples in the desiccator.
Cover the desiccator and put in the oven.

3.8 At the completion of test period (96 h unless otherwise
specified on seal drawing or specification) remove the assem-
bly, disassemble, and rinse the plates in naphtha. Dry and
carefully clean the surface with crocus cloth to remove raised
adhered material using very light strokes lengthwise of plate.
Remove debris by additional rinsing in naphtha.

3.9 Examine the test plates, compare to the Corrosion
Standards, photograph available from Engineering Standards
Dept., and designate the corrosion rating of the test specimen
by the number of the standard which most nearly conforms to
the appearance of the test plate.

3.10 Photograph test plates, if desired.

3.11 If it is desired to preserve the samples they should be
sprayed immediately with a clear rust inhibitor.

3.12 Test plates may be reground and protected with rust
inhibitor for subsequent tests.

4 GENERAL INFORMATION. This standard was issued
in November 1963. Editorial revisions were made in October
1988 and December 1977.
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