Journal of the Korean Institute of Electrical and Electronic Material Engineers, Vol. 12, No, 6, pp. 505-509, 1999.

i 3§ 28 0l8Y 28N 269 4N U Ky [N

Design and characteristics of the ultrasonic motor using extensional vibration mode
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Abstract

Ultrasonic motors using extensional vibration mode were designed and fabricated with three compositions,
0.05Pb{ AlysNbys) 03 —0.95Pb(Zry o Ti ) O3 (PAN—PZT), 0.375Pb(Mg,Nb,;3)05—0.25PbZrO,~ 0.375PbTiO,
+05wt%MnO, (PMN—PZT) and 0.05Pb(Mn,Sb,;)0;—045PbZrO,—0.5PbTiO; (PMS—PZT). The piezo-
electric ceramic was directly contacted to the shaft without elastic body to transfer the vibration of the
piezoelectric ceramics. The problem of adhesion between the piezoelectric ceramics and the elastic body in
the stator was eliminated. The properties of the ultrasonic motor, such as the revolution speed and the
temperature rise during the operation were measured. The temperature was inversely proportional to the
mechanical quality factor of the piezoelectric ceramics, The maximum revolution speed of the ultrasonic

motor was achieved at the resonant frequency.
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Fig. 1. Electrode structure of the piezo-
electric ceramics
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Fig. 2. Structure of the ultrasonic motor
(a) Schematic (b) Shaft
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Table 1. Properties of the piezoelectric
ceramics
- N K, N du
(%) (10™C/N)
__l_) " PAN-PZT 55 83 381
0 souree :{ v | o] ] = PMN-PZT 53 1729 315
PMS-PZT 47 1893 251

comet

D.C source : Dual DC regulated power supply

(model : MC-2330AD)

Amp.l : High speed power amplifier (NF 4005)

Amp.2 : High speed power amplifier (NF 4010)

Differential circuit : ol ¥7] 8=

Freq. generator : High frequency power supply

Ultrasonic motor : X& 9 =g
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Fig. 3. Block diagram of the ultrasomc
motor drive
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Fig. 4. Properties of rotation of the ultrasonic motor
according to frequency (V,, =130)
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Fig. - 5. Rotation properties of the ultrasonic
motor according to the applied volt-
age in the resonant frequency
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Fig. 6. Properties of the temperature of
the ultrasonic motor according to
the driving time
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