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Abstract: A linear piezoelectric motor was proposed by using the stacked piezoelectric ceramics as a
excited vibration source to enlarge its stroke and to maintain a higher precision. The working principle
of the linear motor was analyzed, and the moving trajectory equation of the driving tip in the linear
motor was deduced at a working state. The construction of the linear motor was designed, and a pro-
totype of the motor was fabricated, assembled and tested. Finally, the motion performance of the mo-
tor was measured under two different exciting conditions. Experimental results indicate that the driv-
ing tip of the stator in the motor vibrates both normally and tangentially and the motor is capable of
two operation modes, including the stepping mode excited by single channel saw—tooth wave voltage
signal and the continuous mode excited by dual channel sinusoidal voltage signals with a phase differ-

ence of ©/2. In the former mode, the resolution of step reaches 0.1 pm under driving {requency 20
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Hz; while in the later mode, the motor moves stably during frequency band from 1.5 kHz to 5. 8 kHz

and its speed increases with the frequency. When the two sinusoidal exciting voltages are to be peak to

peak of 100V, the offset of 50 V and a frequency of 5.8 kHz, the thrust of the prototype reaches 4. 8

N. In conclusion, the proposed piezoelectric motor is capable of realizing both high resolution and long

travel at dual operation modes.

Key words: linear motor; piezoelectric motor; stacked piezoelectric ceramics; triangular displacement

transformer; dual modes
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Fig. 1 Structure diagram of motor
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Fig.2 Principle diagram of stator
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Fig. 3 3D model of stator
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Fig. 6 Measuring equipment of trajectory of drive tip
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Fig. 7 Measuring equipment arrangement of linear

motor output
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