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Plain Bearing Low Speed Oscillation Test

1. SCOPE:

1.1 Purpose:
This test method outlines a standard procedure for performing unidirectional load dynamic testing of
self-lubricating bearings at room temperature, elevated temperature-or sub-zero temperature, dry or
contaminated with fluids. The wear data from these tests is to be‘used for qualificafion and to
establish bedring design criteria.

1.2 Classification:

Bearings covered by this test method shall be plain,spherical bearings, which are sglf-aligning or
plain sleeve bearings.

2. REFERENCES:
There are no r¢ferenced publications specified herein.
3. DEFINITIONS:
Not applicable.
4. GENERAL REQUIREMENTS:

4.1 Test Apparatus:

4.1.1 Test Machine: The test machine shall be capable of applying a unidirectional load of controlled
magnitude to the bearing race while the ball (for spherical bearings) or shaft (for sleeve bearings)
is oscillated through a prescribed angle. Loads shall be capable of being maintained within
+3%/-0% of the test requirement. Angle of oscillation shall be capable of being maintained within
+0.5° of the test requirement. The bearing shall be mounted to place the shaft in double shear
with a minimum of bending. The machine should include the following accessory equipment for
complete testing capability.
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Bearing Holders: Appropriate size bearing holders shall be made of steel. Provisions to bush
these holders are recommended.

Test Shafts: Appropriate size test shafts shall be made of steel with a hardness of Rc 45
minimum or Cres, PHI3-8Mo, condition H-950, and may be chrome plated or nickel plated. When
testing sleeve bearings, it is acceptable for some test machine setups to require bushings to act
as an inner race. All further statements about shafts shall also apply to shaft/bushing
combinations. Cres is recommended for shafts because of its increased fatigue properties.
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Cycle Counter: Provisions shall be made to count cycles.

Load Monitor: Provisions shall be made to monitor load.

Torque Monitor: Provisions shall be made to monitor torque to rotate the test spindle for
reference purposes. It is advisable for the test laboratory to have previously determined the

torque attributable to the support bearings of the test rig spindle in order to isolate torque due to
the test bearings.
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4.1.2 Calibration: Calibration of the instrumentation shall be in accordance with manufacturer’s
specifications and shall be within limits at the time of the test.

413

Equipment Variations: Variations to the test equipment and associated methods required herein
are permissible provided the procuring activity is provided with sufficient calibration data to verify
the accuracy of the test conditions/results.

4.2 Test Specimen:
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QUIREMENTS:
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earing O.D. and holder shall be 0:0000 to 0.0010 clearance fit for sphe
rference fit for sleeve bearings.-Fit between bearing |.D. and shaft for

and sleeve shall be 0.0000 to 0.0010 clearance fit.

The bearing holder, bearing and shaft shall be installed in the bearing test machine

place the shg
should be tig
controlled prd

The specified
of this time th

nt against the ball face of spherical bearings, but clamp up on the ball
vided it is notiexcessive. Dial indicator or electronic pickup device sh

e dial indicator or electronic pickup device shall be "zeroed."

The test shal

tly marking the

grinding a notch
rings shall have

Icified in4.1.1.3

lifying the center

rical and 0.0000
both spherical

and mounted to
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oscillating’load shall be applied and held statically for 15 minutes minimum. At the end

bhe’run in such a manner_that the ball for Qphprir‘ﬂl hparingey ar shaft g

nd/or bushing of

sleeve bearings, is oscillated £X° minimum from the zero position. X° shall be stated in the test plan.
A cycle shall consist of oscillation from zero to +X° and return to zero to -X° and return to zero. Rate
of oscillation for ambient temperature tests shall be specified in the test plan.

The oscillation test shall be started. Readings of wear, temperature (for elevated and sub-zero tests)
and cycle count shall be recorded at the beginning of the test and at sufficient intervals to plot a
graph of wear (ten-thousandths of an inch) versus life (cycles). Upon completion of the test, the
loaded breakaway torque shall also be measured if specified in the test plan.
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5.2

5.3

5.4

5.5

Elevated Temperature Tests:

Testing at elevated temperature shall be as specified above except spherical bearings shall have a
thermocouple attached to the ball or race as described in Section 4 and sleeve bearings require a

sleeve bushing with a thermocouple attached as described in 4.1.1.3.

The bearing holder bearlng and shaft (and bushlng for sleeve bearlngs) shall be installed in the

bearing test mac

and adapter bushings shall be tight against the ball face of spherical bearings‘r bu
sleeve bearings, but clamp-up need not be controlled providing the ball is driven wi

The temperafure controller(s) shall be set at an adjusted temperature determined by
to guarantee that the test temperature at the ball (or bushing)/liner interface will be
close as pragtical to the specified test temperature without exceeding it. After the ¢
set, allow a npinimum 30 minutes for the temperature to stabilize:

Rate of oscillgtion for elevated temperature tests shall bé<specified in the test plan.

Sub-zero Temperature Tests:

Testing at subp-zero temperature shall be as specified in 5.2 except that the bearing

4m of bending.
Bearing support
shings face of
hout slippage.

calibration tests

Maintained as
pntroller(s) are

shall be cooled

during the tegt by introducing N, or CO, gas.into an insulated box surrounding the {est station. The
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machine is al

is optional except that the-minimum shall be 5 CPM. Intermittent op€
owable if necessary to counteract the effects of frictional heating.

After tempergature controllers aretset, the bearing shall be allowed to cold soak at thg
a minimum of 30 minutes after which time oscillation may start.

Fluid Compatibility, Immersion Method:

Test bearingq shall’ be wiped with isopropyl alcohol to remove any fingerprints or oil

immersed for] 24 ‘hiours in the test fluid at 160 °F £ 5 °F, exception: some fluids may

ration of the test

temperature for

film and
chemically

decompose, bvaparate _or Qimply naot be intended for 160 °F alnlnlinq’rinnc, therefore

lower the soak

temperature to their recommended maximum safe use.

Within 30 minutes after removal from the test fluid, the bearing shall be tested as specified in 5.1.

Fluid Compatibility, Drip Test Method:

Tests with liquid contaminants present shall be conducted at ambient temperature as

specified in 5.1.

Prior to the test, the bearings shall be wiped with isopropyl alcohol to remove any fingerprints or oil
film. Flow shall be controlled as close as practical to introduce liquid contaminants at a rate to equal

or exceed one drop per minute to each side of the test bearing.
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6. NOTES:
6.1 Intended Use:
This test method is intended to provide a method to evaluate the performance of spherical or sleeve

sliding self-lubricating bearings subject to unidirectional loads at room temperature, elevated
temperature or sub-zero temperature and dry or fluid contamination conditions.

6.2 Method of Rgference:

This test method shall be referenced in general and detailed specifications,\standards or drawings
for sliding bearings. Specific test and data requirements are given in the-Appendix pr referencing
document. The following note shall be used to reference this test method:

NOTE: The bearings shall be tested in accordance with ARP5448/3. The slash numnber refers to this
specfific test method.

6.3 Test Data:

6.3.1 Test Parameters: Specific test requirements are given in the referencing document. Test
requiremenits shall include the following test parameters as applicable:

Test spgcimen design envelope

Shaft and housing configuration

Loads

Oscillatlon and/or misalignment angles

Frequency of oscillation

Temperpture requirements

Coolingl and/or heating, requirements

Fluid cgntamination

Test duration

Failure friteria (wear, loads, fluid contamination, etc.)

T Te@mea0To
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6.3.2 Data Requirements: Specific measurements required and the frequency of each measurement
are given in the referencing document. Data requirements shall include the following

6.3.3

6.3.4

measurements as applicable:

Time or cycles

Wear (%)

Temperature

Torque to rotate test epinr*lln

Load A|L1plitude (if variable)
Frequenmcy — cpm (if variable); CPM (Cycles Per Minute)

~oaooTp

* NOTE: Wear should be recorded at sufficient intervals to provide a plet'of wear
cycles. Regommended data points are at approximately 0, 10, 50, 250,*1000, 50
cycles and pvery 25,000 cycles thereafter. The bearing holder expands and cont

versus life in
DO and 25,000
acts with

temperaturg variation; therefore, the readings should be taken4when the bearing holder heaters

have completed their heating cycle.

Test Recordgls: A log shall be maintained during the testand shall include a record
times, cyclegs accumulated, maintenance performed.on the test facility and any ot
information|relating to the test. Data indicating the progress of the test shall be rg
sufficient infervals to produce an accurate plot of recorded test parameters versus

of start and stop

ner pertinent

corded at
hours. Data

sheets shall be filled out when data is taken during the test. Test data sheets shaFLI be in a format

sample test data sheet shown:in Figure 1. Readings from oscillogra
controls or pny other recording devices-shall then be taken at specified intervals 3
maintained|sufficiently to support reporting of the test results. After the test, the te
shall be inspected and the observations recorded.

Test Reporis: The recorded data shall be summarized in report form and shall co
following:

a. Bearing description

Parl number
Lot |dentification

hs, temperature
nd the records
st bearing liner

htain the

Manufacturer

R A\

treatments, surface finish, liner system identification, if applicable, and the
b. Test machine description as applicable

1. Model number, serial number and a brief description
2. Calibration data
3. Photograph

Test parameters
For sleeve bearings only, data on shaft material, heat treatment and surface fi

oo

A dated drawing completely describing the test bearing, the dimensions, materials, heat

rating

nish and process
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