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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

QUALIFICATION AND QUALITY CONTROL TEST FOR
RADIAL LIP TYPE SEALS FOR ROTATING SHAFTS
GM4478P

1 SCOPE. This recommended practice covers apparatus
and procedure for preliminary qualification and quality
control testing of radial lip type oil seals for rotating shafts. It
involves the use of seals under simulated service conditions;
and observations of the amount of fluid leakage, and the
conditions of seal and shaft before and after testing.

1.1 As standard test conditions do not always correlate with
conditions encountered in use, it is anticipated that some
details of the apparatus and/or procedure described herein
will be changed to meet the needs of specific applications.

2 TEST APPARATUS. The basic test apparatus shall
consist of a housing for retaining the test fluid, and position-
ing the oil seal(s) on a rotatable shaft supported by an
externally mounted spindle.

2.1 The spindle drive shall be capable of cycling and
maintaining shaft speeds within +5%. The variable speed
drive unit shall have a speed ratio of not less than ! to 6, and
be capable of maintaining a spindie speed of at least
4000 rpm.

2.2 The spindle and mounting base shall be rigid enough to
maintain the specified test shaft runout under maximum
dynamic conditions without vibration which would affect seal
operation.

2.3 The test housing, mounted on a suitable slide or
stationary base, shall be sufficiently rigid to insure alignment
of the seal(s) with the shaft center under dynamic conditions.

2.4 The test housing shall be equipped with a suitable
arrangement for leakage determination such as collector rings
or absorption pads. A typical design is shown in Figure 1.

2.5 The housing and heat transfer system shall be capable of
maintaining the temperature of the test fluid up to
150 £ 3 C. Heat must be supplied in a manner which does
not subject the test fluid to localized high temperatures,
which causes lubricant decomposition. The oil heater tank
shall have a capacity of 12 L or greater, and be equipped with
suitable electric heaters capabie of maintaining temperatures
of the heat transfer fluid up to 175 C. A typical system is
shown in Figure 2.

2.6 The heat transfer fluid pump shall have an output
volume rating of at least 0.3 L/s to maintain adequate flow
through the test housing and continual circulation of the fluid
over the heated surfaces of this tank.

2.7 The heat transfer fluid shail be Union Carbide Corp.
Fluid Number LB-140-X, or equivalent, high temperature
fluid.

3 TEST FLUID.

3.1 The test fluid is generally that which is used in the
application, and is added to the test housing in a quantity
sufficient to fill it to midshaft level.

4 TEST SHAFT.

4.1 Test shaft shall conform to specifications shown in
Figure 3.

4.2 To assure removal of all helical lead by the grinding
operation, it has been found that at least 0.5 mm stock should
be left on the diameter in the turning operation.

4.3 The mean diameter of the shaft for the seal application
shall be used as the nominal diameter of the test shaft with an
applied tolerance of +0.08 mm.
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FIGURE 1 - SEAL TEST HOUSING

NOTE: To provide maximum utility of each shaft, the initial
grind of the test shaft should be 0.08 mm over nominal
diameter, and successive regrinding after use should be in
0.02 mm increments.

5 PRE-TEST PROCEDURE. The following items shall be
checked to assure correct interpretation of leakage test results
and to avoid testing parts which do not conform to specifica-
tions.
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5.1 Lip Diameter. Shall be measured to the nearest 0.1 mm
by means of specification GM9001P. Optional means (such as
light box measurement) may be used provided the seal case
OD is piloted concentric to the test mandrel.

3.2 Lip Opening Pressure. Shall be measured to the nearest
3.5 kPa by means of specification GMS9002P.
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FIGURE 2 - HEAT TRANSFER SYSTEM

3.3 Eccentricity. The eccentricity of the seal lip-to-case OD
shall be measured according to GM9006P.

5.4 Seal Material Hardness. Shall be determined by means of
specification GM9004P on at least three seals from each
group submitted for qualification or quality control testing.
Since the seals are necessarily destroyed in this test, an
average of indicated hardness shall be used to represent the
group subjected to further testing.

5.5 Visual Inspection. Seal lips shall be inspected at 7 to 10
times magnification for chipping, scratches, and ragged edges
due to faulty trim in addition to mold imperfections such as
knit lines, incomplete fills, or blistering.

5.6 Configuration. At least two seals from the same batch
shall be sectioned at two places 90° apart for shadowgraph
comparison and compared with the prototype or approved
production drawing.

5.7 Test Shaft. Shall be inspected at 7 to 10 times magnifica-
tion for scratches and nicks, and rejected for test if they are
present.

6 REJECTION CRITERIA.

6.1 Pre-test.

6.1.1 Seals exceeding limits of specifications shown on
drawing should not be considered for machine testing.

6.1.2 Seals showing material imperfections should not be
considered for machine testing.

6.1.3 Seal lip sections showing critical dimensional variation
from original design should not be considered for machine
testing.

6.2 Post-Test.

6.2.1 Any leakage of oil through the seal as evidenced by
visual examination or by mass increase of Dacron felt pads.

6.2.2 Scalloping wear occurring in a small arc of seal path.

6.2.3 Excessive change in dimensional and physical proper-
ties after test.

7 GENERAL PURPOSE ACCEPTANCE TEST
PROCEDURE.

7.1 Pre-Test.
7.1.1 Select the mandrel which will produce the maximum
dynamic test shaft run-out comparable to that encountered in

the application, as shown on the seal drawing.

7.1.2 Assemble the test shaft(s) to the test mandrel and
check for specified run-out.
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