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The Development of a Smooth Impact Drive Mechanism (SIDM) Using a Piezoelectric Element
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Abstract

Smooth impact drive mechanisms (SIDMs) are linear
actuators that utilize the rapid expansion or contraction of
a piezoelectric element and the friction between a rod at-
tached to the piezoelectric element and a mobile body.
The proposed actuator, small and capable of being driven
with high precision, may find applications in micro-posi-
tioning devices and other precision products. This paper
presents the theory of operation, the results of tests per-
formed on the experimental unit built on this principle.
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Fig.1 Principle of SIDM
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Fig.2 Displacement of piezo and moving body
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Fig.3 Mechanical model of SIDM
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Fig.4 Transfer function of voltage for displacement
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Fig.5 Waveform of driving voltage for sawtooth displacement
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Fig.6 Influence of duty of rectangular pulse voltage for
sawtooth displacement
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Fig.7 Influence of driving frequency by analysis
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Fig.9 Photography of units with mechanism of driving lenses
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Fig.10 Image of SIDM
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Fig.11 Electrical circuit for driving SIDM
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Fig.12 Waveform of step driving voltage
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Fig.13 Influence of load
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Fig.14 Displacement of piezo and moving body
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