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Nonlinear phenomena in vibration control devices using Hula-Hoop and

displacement magnification mechanism

Yutaka YOSHITAKE*, Kazunari INAGAKI**

The authors have been studying vibration control devices using Hula-Hoops. A displacement magnification
mechanism has been devised so that vibration can be controlled even when the vibration amplitude of the main
system to be controlled is small, and its effect is investigated. The purpose of this study is to clarify the vibration
behavior in the system to be controlled by the Hula-Hoop and the displacement magnification mechanism. The results
obtained from the numerical calculation are summarized as follows. (1) Nonlinear vibration phenomena such as beat,

chaos, and 1/2 subharmonic vibration are confirmed. (2) Vibration control is not desired in the frequency range where

above-mentioned vibrations other than the fundamental harmonic vibration occur.
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—kx, —ml, (Hu sin@, + éuz cos Hu) =0
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m;=5.2kg
¢,=1.97 X 10"Nms/rad
¢1=3.16Ns/m
k1=5.0X10°N/m
K7,=5.85X10°Nm/A
L,=4.40X 10 °H
K£,=5.85X102Vs/rad
T6mi=4.40 X 107 kg - m*
N,=3.53 X 10°Nms/rad
R,=3.8Q
C,=4.80 X 10°Nm
m,=0.138kg
16,=4.70 X 10 °kgm?
¢;=4.31Ns/m

16/=2.92 X 10"%kgm?
k=5.57 X 10*N/m
m,=20.1g
m;=12.5¢g
lon=lg=1.9X107m
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