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P : power, M : Torque, o : angular velocity
Fig. 1 The Block diagram of ultrasonic drive
1 - rotor, 2 - frictional material(lining material), 3 - ring part of OS

4 - piezoelement, 5 - thin diaphragm, 6 - foundation, 7 - spring

Fig. 2. Stator part of ultrasonic drive

licontinuous ring part, 2:holding diaphragm, 3:boss for strengthening with a

body drive, 4:protuberance, 5:piezoceramics element
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Fig. 3 A general view of final ultrasonic motor
1. press, 2. flange, 3. ball-bearing, 4. spacer, 5. cover, 6. screw,
78. gasket, 9. body, 10. disk, 11. ring, 12. stator, 13. concentrator,
14. foundation, 15,18. screw, 16. hub, 17. shaft
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Fig. 4 Mechanical performance of the ultrasonic motor
J : consumed current, n : frequency of rotation, P : output power

M : moment of the shaft
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Fig. 6 Tumn angle of the ultrasonic motor shaft duration launching impulse



4.4 &

DAYy 25 BEE AA 2 AFsyen o AVl t195Xwsd(mm)ol
FA = 8g olATt.

2) 129 14-%bs13 ezt AN FRFATE 242 349 41kHzolRlom A
FEF34E 367 43kHzZ HAC

3) gAzret AR Alolo HAHGAL 85No|en HY AL 130pm, 231 H)
EQAE 2.0kg - cmATt.

4) AAEY 2879 2E9 $YSEEE 05ms0)dtE 2SHEE Y 7] F5-HASA 0
*F3kATh

5) &3 EHE TEI7IAE dAd2e At 2 Fos 2EYY 27MAE AA ¢
Aoy £xA0e Fa52d 327 aHH ok

. Kumada, A. (1985). Japanese Journal of Applied Physics, 24, Suppl.24-2, 739-41.

Kurosawa, M. And Ueha,S. (1987). IEICE Technical Report US87-31, pp.27-32.
Institute of Electronics, Information and Communication Engineers of Japan.
(1991).IEEE Transactions on Ultrasonics, Ferroelectrics, and Frequency Control,38.
89-92.

US Patent, Shoji Mishiro, Kanagawa. Japan. 4, 697, 117, Sep. 29, 1987.

Nakamuka,K., Kurosawa,M., and Ueha,S.(1990). In Proceedings,1990 Spring Meeting,

Acoustical Society of Japan, Volll,pp.863-4.

. US Patent, Shoji Mishiro, Kanagawa. Japan. 4, 703, 214, Oct. 27, 1987.
6.

PE. Vasiljev, LL.Karmanov. Account and research of the compound piezoelectric
batch converter of fluctuations for piezoelectric motor. The electrical engineer. M.
1981, 8. 54-56.

Kanno,N.(1988). Journal of the Horological Institute of Japan,124,63-79.

Ise, K.(1987). Journal of the Acoustical Society of Japan,43,184-8.

._10_



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

Sashida, T.(1983).Mechanical Automation of Japan,15,(2),31-5.
Hiroshi Hirata, Sadayuki Ueha. Characteristics estimation of a traveling wave type
ultrasonic motor. IEEF Transactions on ultrasonic, ferroelectrics, and frequency
control. Vol. 40. No.4.pp. 402-406. July. 1995.

Hiroshi Hirata, Sadayuki Ueha. Design of a traveling wave type ultrasonic motor.
IEEF Transactions on ultrasonic, ferroelectrics, and frequency control. Vol. 42.
No.2.pp. 225-231 March 1995.
Joachim P. Schmidt, Peter Hagedorn, Miao Bingqi. A note on the contact problem in
an ultrasonic travelling motor. Int. J. Non-Linear Mechanics,Vol. 31. No.6.pp
915-924. 1996.

P.Hagedorn, J. Wallaschek. Travelling wave ultrasonic motors, Part I! Working
principle and Mathematical modelling of the stator. Journal of Sound and Vibration.
(1992) 155(1), pp.31-46.
Cao Xisheng, Wallaschek Jorg. Modelling and analysis of dynamic contract problems
in travelling wave ultrasonic motors. ZAMM. Z. Angew. Math. 76 (1996) S5,
pp.93-94

L.G.Merculov, A.V.Charitonov .Theory and account of compound concentrators. An
acoustic magazine T. 5, V. 2, 1959, with 183-189.

PE.Vasiljev, LLKarmanov. Account and research of the compound piezoelectric
batch converter of fluctuations for piezoelectric motor. The electrical engineer.
M.1981, 8. 54-56.
W.G. Cady. Composite piezoelectric resonator.—Amer .J. Acoust . Soc. Amer. ,1955,22,
2, 302-309.
LI Teumin. Ultrasonic oscillatory systems. - M. Machgiz., 1959 , 352 p.

PEVasiljev,, V.FKazanctev. Disk concentrators of radial fluctuations. -
Akustichescij m.,M.,, 1976, T. XXII, v.,6,p.825-828.

P.E.Vasiljev,V.F Kazanctev.I.A.Savickas. The compound piezoelectric converter of
radial fluctuations. - Acoustic m. 1980, . XXVI, V. 4. p. 517-521.

S.Timoshenko . Vibration problems in engineering. 1955,

_11_



22. Lord Relej. The theory of a Sound. Volume 1. 1955.

23. Porish.Y.1. A measurement of vibration. M. Mashgiz. 1956, page 398.

24. Gears and systems for study of vibration, noise and impact. A manual.

25.

26.

27.

28.

29.

under Klyeva.V.V. M. A mechanical Engineering. 1978.

Vasiljev.P.E. Esiulionis.EI. Application laser interferometre for a research of ultrasonic
oscillatory systems. The acoustic log-book. V.26.V. 5., 1980, page 663-666.

Jap. Pat. N. 147977 1986.

Jap. Pat. N. 147978 1987.

Kazantcev V.F. A dependence of voltages in a material at ultrasonic handling from
amplitude oscillation and force press. Acoustic journal. V.9. Issue 1. Page 120-122.
P.Vasiljev, S-J Yoon, H-J Kim, H-]J Jung. Composite piezoelectric a converter for
ultrasonic motors. In Proceedings of International Symposium on Automotive

Technology & Automation. (31th ISATA) Dusseldorf, Germany, 1998, 213-221.

_12_



