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Abstract

In this paper, a control algorithm which is synchronously excitating the bearing with whirl speed of rotor
is employed to suppress the whirl instability and unbalance response of the rotor -bearing system. Also, the
cavitation algorithm implementing the Jakobsson -Floberg-Olsson boundary condition is adopted to predict
cavitation regions in the fluid film more accurately than a conventional analysis with the Reynolds condition.
The stabilities and unbalance responses of the rotor -bearing system are investigated for various control gains
and phase differences between the bearing and journal motion. It is shown that the unbalance response of the
system can be greatly improved by synchronous contr ol of the bearing, and there is an optimum phase
difference, which gives the minimum unbalance response of the system, for given operating condition. It is
also found that the onset speed of the instability can be greatly increased by synchronous control o f the

bearing.
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Fig. 2 Definition of the proportional control gain and
phase difference

Table 1 Specification and parameter values

W =981.0 (N) D = 80 (mm)

C = D/1000 (mm) P,=05
LID=0.5 me = 80 (mm.gr)

A= 1.0x10° (Pa) 4=129 (cp)
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Fig. 3 Unbalance response of the system
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Fig. 4 Unbalance responses for various proportional
control gain and phase difference
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Fig. 7 Stability characteristics of synchronous controlled
bearing
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