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Fundamental Study of Application of Piezoelectric Chiral Polymer to Actuator
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In this study, we proposed a new technique for realizing the rotation of an object
using a shear piezoelectric poly(L-lactic acid) (PLLA) film. We emphasize that there are no special comp
lex mechanical parts in the proposed device, only using a PLLA film with an electrode on both film surface
s. Also, we do not need a PLLA film with a certain aspect ratio. However, we must experimentally confirm
the driving force for the rotation. In the future, quantitative experiments will be necessary to clarify
the phenomenon of rotation. On the other hand, we consider that our experimental results in this study 1
ndicate the strong possibility of realizing a new soft actuator using biodegradable chiral piezoelectric p
olymers such as PLLA films.
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Fig. 1. llustration of the surface wave
generated.
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Fig. 2 Experimental setup for the
demonstration of PLLA film roll
transducer.
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Fig. 3 Typical still images showing rotation of plastic
hemispherical container on upper end face of PLLA film
roll transducer.

PLLA &8 7 4 V2 N T 0 AT 2 —FHIZEIN
TORMEBILEOWEORE S EEZ, TITAF v
7 B R A AR D[RS & OBIMRZ B R LT,
T DRER, 4R KD ICEEREIHVINEE O
RKEZITHFILTNDZ ERGh Tz,



Rotation speed (rpm)

400

300

200

100

200

300

400

Amplitude of applied ac voltage (V) with frequency of 15.25

Fig. 4 Plot of rotation speed of container
against the amplitude of applied
ac voltage with a frequency of 15.25 kHz.
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Fig. 5 Plot of rotation speed of container
against the frequency of applied
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Fig. 6 Plot of rotation speed of container
against the frequency of applied ac voltage
with an amplitude of 350 V.
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