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Trajectory of Elliptical Displacement of L1-B4 Type Linear Ultrasonic Motor
using Multilayer Piezoelectric Actuator
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Abstract

In this study, multilayer structured ultrasonic linear motor was simulated using Atila for
investigating its optimum driving conditions. The ultrasonic linear motors mainly consist of an
ultrasonic vibrator to generate elliptical displacement. The ultrasonic linear motor simulated in this
paper was the use of the 1st longitudinal(11) and 4th bending vibrations(B4). Whit the increase of the
number of piezoelectric actuator layers, displacement of node was increased. Maximum total
displacement of node was about 3.91 i at the 13 layered ultrasonic motor under 5 V.
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Table 1. Resonant frequency of L1 and B4
modes with the number of multilayer.

FFE—EE B4 L1
5 34.48 3834
7 35.01 3813
9 35.53 37.61
11 36.01 36.87
13 36.11 36.42
15 35.44 36.76
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Fig. 2. Trajectory of elliptical displacement with the number of multilayer.
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