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ABSTRACT

This thesis presents a practical procedures to detect the failure of the outer race of
roller element bearings used in gear type hydraulic pumps by using vibration analysis and crack
growth propagation tests were performed to set up the measurement interval. Two frequency
ranges were used to trend and analyse the vibration data. A broad band frequency range of 20 -
30,000 Hz was used fo evaluate the appearance of any structural resonance. A fower frequency
range of 0.5 - 400 Hz was used to monitor ball pass fault frequencies. Accelerometer is stud and
magnetic mounted. The results clearly indicate that in the broad band frequency, the spectra show
a significant change in amplitude and characteristic shape when bearing is failed. The increase in
the amplitude could be attributed to three major peaks appearing in the spectra (in the frequency
band of 7-9 kHz, 15-18 kHz and 24-27 kHz). The linear measurement in the lower frequency range
did not show any significant change to indicate with confidence that the bearing was beginning to
fail. However, when signal conditioning (demodulated) is used, the present of 1FTF
(Fundamental train frequency) and 1GMF (Gear mesh frequency} side band at +1FTF can be used
to support that the bearing is failed. Aiter the bearing outer race start to fail it can still remain is
service for a further 22 % of bearing life (260 hours). So it is very important that the pericd scheduled

between measurements should be not more than a totat of 130 operating hours



