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Nonlinear Forced Oscillation in a Magnetically Levitated System
(Bifurcation Phenomena of a Harmonic Oscillation
and Occurrence of Super Harmonic Resonances)

Tsuyoshi INOUE*®, Yukio ISHIDA and Yosuke IKEDA

** Department of Electronic-Mechanical Engineering, Nagoya University,
Furo-cho, Chikusa-ku, Nagoya-shi, Aich, 464-8603 Japan

In this paper, we study the nonlinear resonance phenomena and bifurcation phenomena in 1
degree of freedom magnetically levitated system. From the results of theoretical and experimental
analysis, we clarify that the shape of resonance curve becomes soft type and period doubling
bifurcations occur at the major resonance point due to the effect of the nonlinearity of magnetic force.

We also show that the super harmonic resonance occurs with the shape of soft spring type.
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Fig. 4 Characteristic multiplier
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Fig. 5 Period doubling bifurcation (f,=0.98 N)
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Fig. 7 Super harmonic resonance (fy=3.92 N)
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