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Abstract: A newly proposed T-shape piezoelectric actuator, composed of piezoelectric benders, was designed and studied.

This actuator has four legs, and can walk in both forward and backward directions. The piezoelectric actuator has a simple

structure and can be easily fabricated. It consists of a piezoelectric bender and a joint. The piezoelectric bender is

composed of carbon and ceramic materials. Therefore, there is an advantage in that it can be fabricated on a very small

scale. Elliptical displacements of the piezoelectric actuators were analyzed by finite element analysis. Elliptical motion at

the tip occurred at two voltages having a 90-degree phase difference. Based on the finite element analysis results, prototype

actuators with maximum displacements were fabricated, and the characteristics of their movements were characterized.
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Fig. 1. Structure of the T-shaped.
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Fig. 3. Parameters of piezoelectric bender.

Table 1. Parameters of piezoelectric bender.

(b)

Parameter
CL Ceramic length
EBL Elastic body length
EBW Elastic body width
CwW Ceramic width
Fig. 2. Driving principle of the T-type actuato\r._ Zz;) Displacement cr Ceramic thickness
EBT Elastic body thickness

of piezoelectric benders and (b) phase difference of applied voltage.
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Fig. 4. Displacement characteristics according to elastic body material.
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Fig. 5. Displacement characteristics depending on the elastic body

thickness.
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Fig. 6. Displacement characteristics depending on the piezoelectric
bender width.
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Fig. 7. T-type actuator fabrication and driving system.
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Fig. 8. Speed of T-type actuator depending on voltage.
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Fig. 9. Speed of T-type actuator depending on load.
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Fig. 10. Speed of T-type ambulatory robot depending on surface.
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Fig. 11. The speed of T-type ambulatory robot depending on
angle of slope.
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