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Development of Ultrasonic Linear Motor using Piezoelectric Ceramics
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Abstract

We have been designed and fabricated a bi-directional ultrasonic linear motor using
piezoelectric ceramics. With the finite element method, we design and verify validity of
the structure, and determine its optimal structure, size of design variables, material and
boundary conditions for proper generation of the ultrasonic waves. Based on the design, a
prototype of the ultrasonic linear motor has been fabricated and characterized, which
thereby proves practical applicability of this new motor.
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Fig. 1. Structure and principle of a travelling
wave ultrasonic motor.
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Neutral plane

Fig. 2. Deformation of a point an the stator.
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® Poling direction (-Z)

W : Simply supported L : length of PZT
a:PZT D : width of PZT
b : stator (Aluminum) H : height of tooth
¢ : damping matcrial(Rubber) T : thickness of stator
¢ : thickness of rubber

@ Poling direction (+2)

Fig. 3. Structure of the ultrasonic linear motor.
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Fig. 4. Block diagram of the driving-circuit.
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Fig. 5. Frequency spectrum of the motor
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Fig. 7 The Variation of speed with relation
to load mass in various input voltage,
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ultrasonic linear motor
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