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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

FRETTING WEAR PROPERTIES OF LUBRICATING GREASE
GM9096P

1 SCOPE. This standard covers a method for evaluating
the fretting wear properties of lubricating greases with the
Fafnir Friction Oxidation Tester, Model 11636. It is a
modification of the procedure supplied with the tester.

NOTE 1: The Fafnir Friction Oxidation Tester is available
from Fafnir Bearing Company, New Britain, CT 06050.

2 SUMMARY OF METHOD. The tester is operated with
two ball thrust bearings oscillated through an arc of 0.21 rad,
at a frequency of 30.0 Hz, under a load of 2 450 N, for 22 h
(NOTE 2). Fretting wear is determined by measuring the
weight losses of the bearing races.

NOTE 2: Arec, frequency, and load are factory-set operating
conditions and should not be altered; normal test duration is
22 h unless otherwise specified.

3 SIGNIFICANCE. This method, used for specification
purposes, differentiates among greases giving low, medium,
and high amounts of fretting wear under the prescribed test
conditions. Test results have been used to predict the fretting
performance of greases in wheel bearings of passenger cars
shipped long distances. Test results do not necessarily
correlate with results from other types of service.

4 APPARATUS AND MATERIALS.

4.1 Fafnir Friction Oxidation Tester. As purchased (illus-
trated in Figure 1) and with the addition of the spring guide
shown in Figure 2.

4.2 Time Switch. Described in detail in Figure 1.

4.3 Ultrasonic Cleaner. With a capacity of about 4 L
operating at a power input of about 125W.

NOTE 3: A Bransonic 220 (Branson Instruments Company,
Stamford, CT 06904) has been found satisfactory.

.44 Test Bearings. Ball thrust bearings having an inside

diameter of 15.98, +0.050, ~0.000 mm, an outside diameter of
35.71, +0.000, —0.050 mm, an assembled height of
15.88 * 0.13 mm and equipped with nine 7.143 mm dia
balls in a pressed steel retainer; all surfaces should be ground.

NOTE 4: Andrews W-5/8 bearings have been found satis-
factory and are available from bearing distributors such as
Detroit Ball Bearing Company, Detroi, MI.

4.5 Hexane. ASTM D1836 for commercial hexanes (CAU-
TION).

NOTE 5: CAUTION - Hexane is flammable. Keep all
ignition sources away. Use with adequate ventilation, prefera-
bly in a fume hood.

4.6 Chloroform. Technical grade, filtered (CAUTION).

NOTE 6: CAUTION - Chloroform is a health hazard. Use
with adequate ventilation, preferably in a fume hood.

W
110 VAC ﬁ
IN
¥

©

110 VAC
out

P, - CABINET, BUD SC 12100

—————— . -, M em e - ——

S; - SWITCH, CUTLER HAMMER
T, - TIMER, EAGLE SIGNAL CO. AB47A6 L, - PILOT LIGHT, DRAKE 5201-222-326 C, - CONNECTOR, HUBBELL 160-2N

{ I

C, - POWER CORD, BELDEN 174475

FIGURE 1 - TIME SWITCH CIRCUIT
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5 PREPARATION OF TEST BEARINGS.

5.1 Grind a suitable set screw flat (approximate dimensions:
8 x 4 x 0.5 mm) on the periphery of each bearing race; flat
must be square with face.

5.2 Scribe suitable identification marks on the outer lands of
bearing races to distinguish races of upper bearing from races
of lower bearing.

5.3 Fill tank of uitrasonic cleaner with distilled water to a
depth of 30 to 40 mm. Place two bearing sets in a 250 mL
beaker containing about 125 mL hexane and place beaker in
ultrasonic bath. After cleaning for 15 min., transfer bearing
parts to second beaker containing 125 mL hexane. Clean for
10 min., then repeat operation for two additional 5-min.
washes, using new hexane and clean beakers each time
(NOTE 4). Place bearing parts in glass Petri dishes to air dry
and cool. Bearings should be propped against rim of dish to
permit air circulation.

5.4 Weigh the upper and lower bearing race pairs separately
to nearest 0.1 mg.

NOTE 7: Do not touch bearings with bare hands, use
forceps or tongs. Clean, dry bearings must not be rotated or
air blown.

6 PROCEDURE.
6.1 Install the test grease in the bearings.

6.1.1 Fill the ball tracks in the bearing races with the test
grease. Use a suitable spatula to strike the grease level with
the bearing lands.

6.1.2 Fill the ball retainers with the test grease taking care to
fill all the cavities around the balls on both sides of the
retainer. Remove excess grease from the bore and rim of the
retainer, but leave an excess of grease on the cupped side.

6.1.3 Place the races from one bearing on a balance pan;
place the retainer on one of the races. On the opposite balance
pan, place weights equal to 1 g more than the weight of the
clean bearing.

6.1.4 Remove grease from the retainer until the pans balance
within $0.05 g.

6.1.5 Repeat procedure 6.1.1 through 6.1.4 with the remain-
ing bearing.

6.2 Assemble the chuck.

NOTE 8: Use Figure 3 as a guide to chuck assembly. Locate
bearing set screw flats normal to set screws, and tighten all set

screws. Misalignment between set screws and flats can cock
the bearings, causing uneven wear. Loose set screws can allow

a poor grease to indicate good results because of race creep
effects.

6.2.1 Install an upper bearing race in the chuck top and lock
the set screw.

6.2.2 Invert the chuck top and secure the hex-head in a
bench vise.

6.2.3 Place the retainer of the upper bearing on the race in
the chuck top. The cupped side must be positioned upwards
during assembly (downwards during operation).
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FIGURE 2 - SPRING GUIDE

6.2.4 Install the other race of the upper bearing in the
oscillating bearing seat. Lock the set screw.

NOTE 9: With all bearing set screws oriented alike, perma-
nently mark the underside of the oscillation bearing seat
crank arm. Thereafter, always use the same orientation for
assembly; the lower bearing race will always be installed in
the same seat.

6.2.5 Install a lower bearing race in the oscillating bearing
seat. Lock the set screw.

6.2.6 Assemble the oscillating bearing seat on the shaft such
that the upper bearing components are properly mated.

6.2.7 Place the lower bearing retainer on the race in the
oscillating bearing seat. The cupped side must be positioned
upwards.

6.2.8 Install the other lower bearing race in the chuck base.
Lock the set screw.

6.2.9 Place the chuck base on the shaft.
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