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Abstract — The purpose of present paper is to prove an improvement on stability of plane journal bearing due
to the leaf spring damper (LSD) experimentally. A flexible rotor system is designed and manufactured, in order
to generate oil whip instability of journal bearing at relative lower rotating speed. Vibration amplitude and insta-
bility onset speeds are investigated for a conventional plane journal bearing and plane journal bearing with LSD.
To investigate the damping effects of LSD on stability of bearing, experiments are also conducted on the leaf
spring dampers with and without working oil. It is found that the leaf spring damper can considerably increase
the instability onset speed of a plane journal bearing.
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Fig. 1. Photography of experiment system.
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Fig. 2. Detail of LSD journal bearing.
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Fig. 3. A section view of leaf spring damper.
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Fig. 4. Photography of LSD journal bearing.
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Fig. 5. Measured amplitude on the shaft.
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Fig. 6. Measured X-Y amplitude of the shaft in LSD
journal bearing system.
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Fig. 7. Frequency analysis of shaft vibration in journal
bearing only.
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Fig. 8. Frequency analysis of shaft vibration in LSD
journal bearing with oil.
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