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Rotor system’s vibration servo control based on
magneto-rheological dampers

WANG Kai, HE Li-dong, XING Jian, HU Hang-ling
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and Equipment, College of Mechanical and Electrical Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; In order to solve the problem of too large rotating machinery vibration around
the critical speed, a rotor system test bench was established. Without changing the original
supports of the rotors system, one magneto-rheological damper was installed onto each
shaft. Different working conditions were set to study the influences of the magneto-rheologi-
cal dampers on rotor system’s vibration. The results showed that the magneto-rheological
damper could reduce the vibration of the rotor system near the critical speed, and the decrea-
sing amplitude was 90%. According to the test results, a servo control strategy based on vi-
bration amplitude feedback of rotor was proposed to control the rotor vibration amplitude,
which could follow the vibration amplitude, change the current of magneto-rheological damp-
er according to the vibration amplitude to control the rotor system’s vibration on line. The
results show that the servo control method can adjust the current varying with rotor system'’s
vibration in real time, and make the amplitude stay stable around the target value, so as to a-

chieve the auto control of rotor system vibration.
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Table 1 Correspondence between the current of damper

and the magnetic field strength

W I/A  WEAIE H/(KA/m)  RERRIRE B/T

0.5 30 0. 240
1.0 60 0. 440
1.5 90 0.568
2.0 120 0. 665
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Fig.2 Rotor system test bench
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Table 2 Vibration data and amplitude reduction

at speed of 2700 r/min
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Fig. 6 Vibration amplitude change process at

target value of 60 um
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Fig. 7 Vibration amplitude change process at

current change step of 0. 15 A
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