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Fig.1 Magnetically suspended rotor system test rig
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Tab.1 Structural parameters of the radial magnetically

suspended bearing
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Fig.2 Schematic diagram of the magnetically suspended

rotor mass-stiffness-damping system
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Fig.3 Schematic diagram of the magnetically suspended

rotor equivalent mass- stiffness- damping system
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Fig.4 Schematic diagram of the magnetically suspended

bearing structure
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Fig. 5 Control block diagram of magnetically suspended

bearing system

G v LA IR D) AR g ML A A A 2R
A LLTRT A A LU A9 38 45 A, R Ay, IR A 214 T T R 4
il 4 SR FH PTD 42 1l if, 22 1l B ] LA R A

I:_kska<k}’qﬁ+kqus+kl)QS> (7)

K glw v w, v, | AR TE SR AL A% I s
WG T I RS , S5 T B T AR BR I SE AR OA
le 0 Ly O

1 O 192 O Z%l
c :H s— 5 5, ) ‘
8= 0 1 0 —1

—1 0 1 0
A Lo Lo 00 Ry e T BB R A0 B8 A IR A A
AR B RS o O T S P AR RS AL B A TN AR
(8 e T AL A2 AR L, 2 (5) AT LA S O

q. (8)



1284 & 3 T

S

%37 &

MH§, + GH§.= F,+ F, +
B(K.I+K.R 'Hg.) (9)
Tk W22 W 22 U7 Bl 7K wo T 1) 2E AT 4 LR e A0
5%, [, RS- 51 45 5L ik 9 Bl 2 4 1k B A i, T LA
FERE TR 07 ARG h |, e 7 HO A R iR e
B TS5 R S BOM RGBT R BE R & 2 50
F 23R

x2 BTENMBH

Tab.2 Structural parameters of the rotor
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Fig. 6 Vibration response of the magnetically suspended rotor

under different base harmonic excitation amplitudes
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Fig. 7 Vibration response of the magnetically suspended rotor

under different base harmonic excitation frequencies
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Fig.8 Vibration response of the magnetically suspended

rotor at different 4, under base harmonic excitation
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Fig.9 Vibration response of the magnetically suspended

rotor at different 4, under base harmonic excitation
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Fig. 10 Influence of 4, on the rotor vibration response at

different base harmonic excitation frequencies
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rotor under different base shock excitation widths
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Fig. 12 Vibration response of the magnetically suspended

rotor under different base shock excitation amplitudes
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Fig. 13 Vibration response of the magnetically suspended

rotor at different 4, under base shock excitation
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rotor at different 4, under base shock excitation
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Fig. 17 Experimental results of magnetically suspended rotor
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under different base shock excitation acceleration
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Investigation on the vibration response of the magnetically suspended rotor

under base excitation

ZHANG Yue, ZHOU Jin, SHEN Quan, ZHANG Yi-bo
(College of Mechanical &. Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The magnetically suspended rotor applied to the moving carrier may be subject to the base motion excitation, causing the
rotor vibration, and even cause friction and system instability. To explore the vibration response of the magnetically suspended ro-
tor under the base excitation, the numerical simulation and experimental verification are conducted. The effect of the base excita-
tion on the rotor is introduced into the differential equation of the rotor motion in the form of an additional generalized force. Consid-
ering the closed-loop control of the magnetic bearing, the dynamic model of the magnetically suspended rotor under base excitation
is established. The influence of the excitation amplitude and frequency, the acceleration and shock width on the vibration response
of the rotor is analyzed by numerical simulation. Finally, the base excitation experiments were conducted. The experimental results
verify the accuracy of the magnetically suspended rotor model under the base excitation. The results show that the rotor vibration
amplitude is proportional to the amplitude and square of frequency of the base harmonic excitation, the rotor vibration maximum is
proportional to the base shock excitation acceleration. The proportional coefficient and differential coefficient of the magnetic bear-

ing controller can suppress the rotor vibration brought by the base excitation.
Key words: magnetically suspended rotor; base excitation; vibration response; experiment study
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