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Active Control of the Self-excited Vibration of a Rotor System
Supported by Tilting-Pad Gas Bearing

Tae-Kyu Kwon*

ABSTRACT

This paper presents an experimental study on active control of self-excited vibration for a high speed
turbomachinery. In order to suppress the self-excited vibration, it is necessary to actively control the air film
pressure or the air film thickness. In this study, active pads are used to control the air film thickness. Active pads
are supported by pivots containing piezoelectric actuators and their radial position can be actively controlled by
applying voltage to the actuators. The transfer characteristics from actuator inputs to shaft vibration outputs are
experimentally investigated. In a tilting-pad gas bearing (TPGB), a shaft is supported by the pressurized air film.
Four gap sensors were used to measure the vibration of the shaft and PID was used in the feedback control of
the shaft vibration. The experimental results show that the self-excited vibration of the rotor can be effectively
suppressed if the PID controller gains are properly chosen. As a result we find that the feedback control is
effective for suppressing the self-excited vibration of a rotor system using stack-type PZT actuators.
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Table 1 Values of parameters in rotor-bearing system

Parameters Value(unit)
Shaft length / 181.35 mm
Shaft mass m 0.28 kg
Shaft radius R 8 mm
Bearing width L 15.4 mm
Clearance C: 20 um
Pad angular extent £ (deg) 110

Pivot position B/, 0.65
Dimensionless preload 0.5
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Fig. 5 Schematic diagram of the active control

system

Table 2 Values of parameters in gas expander

Value(Unit)

0.5~5 Kgflem®
0~1.2 Kgffem*

Parameters

Pressure of turbine inlet
Pressure of turbine outlet

Thrust bearing EPTB

Journal bearing TPGB

Flow of inlet 10~45 Nm’/h

Fluid gas Air
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