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A Study on the Stability Characteristics of Actively Controlled Externally
Pressurized Air Journal Bearing

Jeong Bae Lee and Kyung Woong Kim

Key Words :  Air Bearing(F7] ¢} %), Whirl Instability(Z £ 4), Active Control(55 A1),
Step Jump Method(=%] HX 3|43).

Abstract

Results of theoretical investigations of the stability characteristics of an actively controlled externally
pressurized air journal bearing are presented. Proportional control and derivative control are used for the
control algorithm of active air bearing. The stability characteristics of the actively controlled bearing
operating at zero steady-state eccentricity is investigated with the step jump method. The speed at onset of
instability is raised for both proportional control and derivative control of bearing. Proportional control
increased the stability threshold without affecting the whirl ratio. But for derivative control of bearing,
stability threshold increase is accompanied by a parallel reduction of the whirl ratio. Results show active
control of bearing can be adopted for the stability improvement of air journal bearing.
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