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Study on Energy Conversion from Vibrational to
Rotational Energy by an Oscillatory Rotor
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This paper describes experimental and analytical study on energy conversion from vibrational
energy to rotational one by an oscillatory rotor, which will rotate in one direction when it is
oscillated. The characteristics of motion of an oscillatory rotor on a vibrating table are investigated
experimentally. Consequently, for suitable range of exciting frequency, an oscillatory rotor rotates
at an approximately constant speed. The fundamental mechanism of rotation is that the vertical
vibration induces parametric oscillation of an oscillatory rotor. Then the characteristic of an
oscillatory rotor converts shaking motion into rotational motion in turn.
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Fig.1 Schematic of an oscillatory rotor
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Fig.2 Effect of S on moments of inertia

Fig.3 Coordinate systems
(XYZ: fixed in space, Eng : fixed in the body)
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Fig.5 Enlarged schematic view of three legs of an
oscillatory rotor and the tip of a vibrator
(Ugy = Apy SM@ 41 )
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Fig.6 Transient response of an oscillatory rotor
excited at f,, =6 Hz(S=40 mm, 4,,=0.5 mm)
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Fig.8 Periodic motions of an oscillatory rotor for
Fig.7 Effect of exciting frequency f., on rotational three values of exciting frequency f.,
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Fig.9 Effect of exciting frequency f;, on the motion
in Pattern B(S=40 mm)
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Fig.10 Effect of w,; on w and w,,
(Calculated results; S=40 mm, 4,,=0.5 mm,
o,¢=angular frequency about the § axis)
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Fig.13 Effect of Son Q
(Calculated results; Pattern B, 4,,=0.5 mm)
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