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Fig. 1 Prototype of three-legged robot
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Table 1  Parameters of numerical Simulation

Parameters and symbols Values
Bodymass - M 6.52 ¢
Radius of leg — R 1.7 em
Diameter of leg section —d 1 mm
Angle of leg -6, w2
Excitation amplitude - 0.01°
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Table 2 Leg parameters of robot prototype

Parameters of legs Legl Leg2 Leg3
Diameter( mm ) 1 1.5 2
Radius( cm) 1.7 2 2.4
Angle(rad) /2 /3 /4
Length(cm) 2.67 2.1 1.88

1st naturalfrequency( Hz) 1107.4 2512.9 3998.1

Signal -
o ]

Piezoelectric ceramic
driven power
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Fig. 7 Three — legged robot experiment

(a) Experimental set-up, (b) Serial number of robot legs
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LOCOMOTION OF THREE-LEGGED VIBRATION-DRIVEN ROBOT
USING PIEZOELECTRIC ACTUATOR”

Xu Jian"
(The School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai

Li Kui
200092, China)

Abstract A three-legged resonant vibration driven robot using piezoelectric actuator is presented in this paper.
The dynamical equations of the horizontal locomotion is established as one of the three legs vibrating in resonant
condition. Numerical results illustrates the motion mechanism and the effect of anisotropic friction on direction
and velocity of the robot. The approximate relationship between the frequency of piezoelectric actuator and the ve-
locity of locomotion is obtained. The governing equation of in-plane vibration for a curved beam is developed to
calculate the natural frequencies and the corresponding mode shapes. Based on this equation, three sets of geo-
metrical parameters for the curved legs are devised. It is found that their frequencies are respectively different.
The robot prototype is also created according to these parameters. The planar locomotion is accomplished through

robot testing by switching the frequencies of alternating voltage applied on piezoelectric actuator to the shift reso-

nant among the legs. Experimental results reasonably match with the numerical simulation.

robot, piezoelectric actuator, curved beam resonant, friction, planar locomotion
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