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Short Text Abstract

The case study two Pump fault scenarios which may help diagnostic engineers
understanding real |life vibration signatures from lubrication starved Pump
bearings. Specifically, comparison between recoverable and unrecoverable
lubricant starvation conditions.



. Introduction — Pump bearing lubrication
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breakdown

Figure Al: Case 1 Pump Tram Diagram.

Motor Pump

Figure A2: Case 2 Pump Tram Diagram.
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NDE
Bearing

It is believed that Roller Element
Bearing (further referred as REB)
where fitted, plays key role in
machinery health monitoring by
providing a solid path in
transferring the shaft vibrations to
the casing.

This reduces the loss of energy
from the shaft to the casing and
makes data collection relatively
more efficient.

Two Pumps compared in this case
study contain REB, where grease
Is used as lubricant.

lubricant is used to reduce friction
among the components of the
bearing, so any change in friction

should also show change in 4



™ Problem Statement — Case 1

LUBRICATION ISSUE - RECOVERABLE BEARING

PUMP SYMPOSIA
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! Analysis— Case 1
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« Figure 2 shows the demod spectrum suffering through poor
lubrication compared to state after getting sufficient lubrication.

« Figure 3 shows the difference in elevation of frequency haystack in
acceleration spectrum with and without sufficient lubrication.
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™ Problem Statement — Case 2
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LUBRICATION ISSUE - NON-RECOVERABLE BEARING HEALTH
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Figure 4: Elevated overall acceleration and Demod levels before & after overhauling.



! Analysis— Case 2
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Figure Figure
5 6
Figure 5 shows the demodulated spectrum exceeded the recoverable

stage.

Figure 6 shows the difference between the Time Waveforms before
and after REB replacement.
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- On-site Investigation & Resolution
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As there was no physical damage to
the bearing components in case 1,
vibration levels improved after
adding grease into the bearing.

In case 2: Opening the REB for
replacement, noticeable damage was
found on the outer race, cage,
rolling elements and inner race.

Evidence of excessive heat were
found as discoloration at many
locations inside the bearing (Figure
7).



,. On-site Investigation & Resolution

Figure' 9: S'o'liified grease.

 Figures 8 & 9 show non-recoverable physical damage,

bearing had to be replaced achieve satisfactory state.
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Conclusions

« Average acceleration levels can increase without any defined fault
frequency peaks in the demodulated spectrum at a stage where
bearing condition is recoverable just by adding lubricant to the

l Rolling Element Bearing.

« Rolling Element Bearing may not be recoverable from elevated
acceleration levels when defined frequencies with multiple
harmonics start to appear in the demodulated spectrum. Also, at this
stage frequencies haystack in the acceleration spectrum may change
shape or move along the frequency range. At this stage (Case -2) it
would be recommendable to replace the Rolling Element Bearing or
at least carry out internal inspection of the bearing if possible.

w

This lecture may provide valuable knowledge for condition
monitoring / machinery diagnostic engineers looking to design
brication schedules or for general fault finding especially
brication issues.

Pum“gs WPOSIA
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Lessons Learnt

Bearing at the stage of lubrication breakdown is recoverable
if timely actions were taken preventing unnecessary
downtime of the machine

Neglecting condition monitoring (CM) recommendations and
absence of Ilubrication program /| schedule defeats the
purpose of CM program and may put site rotating equipment
at risk.
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