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Multi-directionally Movable Lambda Shape Transducer for Ulirasonic Motor
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Abstract

The transducer for multi-directionally movable ultrasonic motor having lambda shaped vibrators has

been proposed and designed. The two branches cross at a right angle with each other at the tip. FEM

analyses of lambda shaped transducer. were carried out to find vibration modes for ultrasonic motor.

The lambda shaped transducer has one symmetric mode and two anti-symmetric modes. The

symmetric mode generates the normal direction motion of the tip. The lateral and vertical direction

motion of the tip are excited by two anti-symmetric modes. The normal and lateral direction motions

made an lateral elliptic trajectory. And the normal and vertical direction motions made an vertical
elliptic trajectory normal to previous one. The transducer with 1 mm in thickness and 25 mm in length
has been fabricated and evaluated. The resonance frequencies of the transducer was 32 kHz and 103
kHz. The tangential and vertical vibration displacement of the transducer having the lateral elliptic
trajectory were 1.5 pm and 1.1 um, respectively at the driving voltage of 100 Vpp and frequency of 32
kHz and 103 kHz. And the tangential and vertical vibration displacement of the transducer having the
vertical elliptic trajectory were 0.4 um and 0.2 um, respectively at the same driving condition.

Key Words : Ultrasonic motor, Multi-directionally moving device, FEM, Piezoelectric actuator, Transducer
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Fig. 1. Driving principle of ultrasonic transducer.
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Fig. 3. Driving methoc of ultrasonic transducer.
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Table 1. Specification of piezoelectric element.
Unit

Value
1600

Property

Mechanical quality factor, Qm

Electromechanical coefficient, Kp 59 %
290 |10 m/v
7760

Piezoelectric constant, dss
Density, p
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Fig. 7. Impedance characteristic curve of the
stator  transducer against  driving
frequency.
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