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Abstract: To manufacture a robot hand that essentially mimics the functions of a human hand, it is necessary to
develop flexible actuators and sensors. In this study, we propose the design, manufacture, and performance verification
of flexible actuators and sensors based on Electro Active Polymer (EAP). EAP is fabricated as a type of film, and it
moves with changes in the voltage because of contraction and expansion in the polymer film. Furthermore, if a force is
applied to an EAP film, its thickness and effective area change, and therefore, the capacitance also changes. By using
this mechanism, we produce capacitive actuators and sensors. In this study, we propose an EAP-based capacitive
sensor and evaluate its use as a robot hand sensor.
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Fig. 1 Auto dispensing machine
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A = Capacitor plate area

¢ = Capacitance between the plates

£,=Absolute permittivity of free space

&,=Relative permittivity ofthe dielectric
between the capacitor plates

d = Separation between the capacitor plates

Fig. 2 Principle of capacitive sensor
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Fig. 4 Actuator driving principle
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Fig. 5 Capacitive slip sensor mechanism
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Dielectric Substrate

Structure

Anode electrode

Cathode electrode
(back side)

Fig. 6 Slip sensor prototype
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Fig. 7 Tube type actuator mechanism
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Fig. 11 Voltage control circuit for actuator
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