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Vibration Control using Electro-Magnetic Resonant Shunt Damper

Tsuyoshi INOUE*®, Yukio ISHIDA and Masaki SUMI

** Department of Mechanical Science and Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

Voice coil motor has a property to convert the mechanical energy to electrical energy and vice
versa. In this study, an electro-magnetic resonant shunt damper, consists of a voice coil motor with
electric resonant shunt circuit, is proposed. The optimal design of the shunt circuit is obtained
theoretically for this electro-magnetic resonant shunt damper. Further, the effect of uncertain errors
of the different elements of the electro-magnetic resonant shunt damper is also investigated. The
applicability of the theoretical findings for the proposed damper is justified by the experimental

analysis.
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Fig. 1 1 degree-of-freedom theoretical model
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Fig. 2 electric shunt circuit of damper
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(b) Resonance curve of current I

Fig. 3 Resonance curve in the case of the electro-
magnetic shunt damper without electric
resonance circuit
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Fig. 4 Influence of R on the resonance curve of the
electro-magnetic resonant shunt damper
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Fig. 5 Resonance curve in the case of the electro-
magnetic resonant shunt damper (Case of

the optimal designed parameter)
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Fig. 12 Influence of the variation of inductance
Fig. 10 Setup of the voice coil motor (Experiment)
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Table 2 Parameters of experimental system I

m 097 kg k | 5314 N/m
c 0.8 N-s/m | Ny 320 turns
N 250 turns o 0.48
By [1335 T ¢ 7.05
l 0.044 m R 31 Q
L 84 mH C 1.0 F
Ropt 0.8 O Copt 50 mF

Table 3 Parameters of experimental system 1T

m 0.854 kg k 4678 N/m

c 0.66 N-s/m N 250 turns

L 0.3564 H ¢ 5.72

R 41 Q Ry 1.2 Q

C 0.5186 mF Crrcopt | 0.517 mF
RRLCopt 452 RRLopt 265 0
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Fig. 13 Experimental aparataus
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Fig. 14 Resonance curve (Experiment)
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