











Figure 24

The lubricating oil must be filtered or replaced.
In addition to filtering/replacing the oil, the
entire bearing assembly, oil reservoir and piping

should be flushed and cleaned.

Depending on the extent of damage, voids in
the babbitt can be puddle-repaired. The origi-
nal bearing finish must be restored. Journal
shoes may also be puddle-repaired and refin-
ished. If this cannot be done, the shoes must be
replaced.

Although the babbitted surface is usually dam-
aged more severely, the rotating collar, runner
or journal surface must also be evaluated. This
surface must also be restored to original condi-
tion, either by lapping or hand stoning.

Erosion
Erosion damage may appear as localized babbitt
voids with smooth edges, particularly in the

Thrust Shoe Cavitation Towards Outside Diameter

direction of rotation. Damage is more likely to
occur in stationary members.

As a rule of thumb, if the babbitt has been
affected, the cause was cavitation damage, not
erosion. Since erosion is caused by sudden
obstructions in oil flow, it is more likely to
occur in other areas, since the babbitt is under
high pressure. Once damaged, however, bab-

bitt erosion may occur.

Corrective action is similar to that employed in
eliminating cavitation damage, with the
emphasis on streamlining oil flow through the
bearing.

Corrosion

Corrosion damage is characterized by the wide-
spread removal of the bearing lining by chemi-
cal attack. This attack produces a latticework
appearance. The damage may be uniform with
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the affected elements being “washed away,”
leaving the corrosion resistant elements behind.
Corrosion may also affect the rotating collar,
runner or journal, appearing as random, wide-
spread rust or pitting. The pits are easily dis-
tinguished from electrical pitting, since they are
not as uniform or smooth-bottomed.

Corrosive materials may appear in the lubricat-
ing oil through:
* Decomposition of oil additives
* Acidic oxidation products formed in service
e Water or coolant in lube oil
¢ Direct corrosive contamination.

Bearing housing seals, oil additive packages,
and oil reservoir operating temperatures should
be evaluated as an initial step in eliminating
corrosion. The integrity of cooling coils should
also be examined.

The cause of corrosion is best detected by
knowledge of the babbitt composition and an
oil analysis. Corrosion can be eliminated by
replacing the lubricating oil. In addition, the
entire bearing assembly, oil reservoir and piping
should be flushed and cleaned. If the original
bearing finish cannot be restored, the bearing
must be replaced.

The rotating collar, runner or journal surface
must also be evaluated and restored to original
condition, either by lapping or hand stoning,.

COLLAR/RUNNER/
JOURNAL SURFACE

The most commonly overlooked bearing com-
ponent is the collar. It is the single most impor-
tant part of the bearing. Collar rotation draws
oil into the region between the collar and shoe
surfaces. Oil adheres to the collar and is pulled
into pressurized oil wedges. This occurs due to
the collar surface finish. If the collar finish is
too smooth (better than 12 RMS), it will not
move an adequate supply of oil; too rough, and
the bearing shoes will be damaged. Ideally the
finish should be between 12 - 16 RMS.

Each time a bearing is inspected, the collar
should be inspected and worked as necessary.
Glossy areas on the collar can easily be removed
by hand scrubbing with a soft 600 grit oilstone.
Collars with significant operating time may

Figure 25  Cavitation Damage on Outside
Diameter of Collar

have lost their original surface flatness.
This flatness, as well as the surface finish,
should be restored.

If a split runner is used, it should be separated
into halves and evaluated. Relative motion
between the halves will result in fretting damage
to the runner, as well as potential cavitation-like
damage to the bearing surfaces.

It is very important that the collar faces be par-
allel, and perpendicular to the centerline of the
shaft. If the collar is not within tolerance, the
resultant “wobble” will force the shoes and lev-
eling plates to constantly equalize, causing rapid
leveling plate wear (Fig. 26).

OIL

A quick visual examination of the oil or oil fil-
ter may be all that is required to determine that
a problem exists and that further investigation
is necessary. Cloudy or discolored oil indicates
that a problem exists.




Figure 26

Leveling Plate Wear due to
Collar Wobble

A thorough oil analysis can provide very useful
data to assist in diagnosing bearing or machine
distress. Be aware that the usefulness of the
analysis is directly related to the information you
request. As a minimum, the following should be
supplied:

* Particulate density

e Particulate breakdown

* Viscosity

e Water contamination

¢ Chemical breakdown

The amount of particulate, as well as its content,
can identify potential trouble spots. Oil viscosi-
ty will decrease in time, and whether or not dis-
tress is suspected, it should be periodically evalu-
ated. Water contamination is extremely unwant-
ed, since it can cause rust and oil foaming, and if
it is drawn into the oil film, bearing failure. A
chemical breakdown of the oil will help to deter-
mine the integrity of additive packages and the
presence of unwanted contaminants.

OPERATIONAL DATA

Another important source of diagnostic informa-
tion is unit operational data. Identifying periods
of load or speed changes, recent maintenance, or
the performance of related machinery may also
help determine the root cause of distress.

Vibration data or an analysis may help discover
existing problems, as well as examining the
remaining bearings in a troubled unit.

11 1011228 r




References P

References

1.) Sohre, J.S., and Nippes, PI,
“Electromagnetic ~ Shaft ~ Currents  and
Demagnetization on Rotors of Turbines and
Compressors,” Proceedings of the Seventh
Turbomachinery Symposium (1978).

Recommended Reading and
References

“Practical Machinery Management for Process
Plants,” Bloch & Geitner, Volume 2, Gulf
Publishing Company

“Thermal Aspects of Fluid Film Tribology,”
Oscar Pinkus, ASME Press

“Theory and Practice of Lubrication for
Engineers,” by Dudley D. Fuller, Wiley &

Sons, Inc.

EPRI GS-7352 Project 1648-10 Final Report
“Manual of Bearing Failures and Repair in
Power Plant Rotating Equipment,” MTI



Kingsbury, inc.

The Best Support In The Business.

10385 Drummond Road
Philadelphia, PA 19154
Telephone: 215-824-4000
Fax: 215-824-4999
www.kingsbury.com

Publication HB
Printed in USA 8/97



