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Abstract: A novel type of 2DOF (two degree of freedom) spherical ultrasonic motor with three b 2 HE

traveling-wave type stators was developed. Its structure and driving principle are introduced, especially

a spiral form of the spring was presented. The key issue of the self-regulation between the stators and b B

the spherical rotor was solved, and the errors caused by processing and installation were overcomed by F R P AL

making use of the special-made spring. Ensured that the preload between the stators and the spherical  § H

rotor was more uniform and smooth. The mathematics model of the motor was established based on the

Friction Drive Model, and the analytical expression of mechanical characteristics calculation was e

deduced. The features of the mechanical characteristics were acquired by make the minimum Euclidean b BB

norm as a target. The developed motor has f 40 mm rotor, the maximum output torque reaches 0.12 N} A+

Xm, the maximum speed is 90 r/min, and the performance is consistent in all directions. This type

spherical motor has many advantages of compact structure, convenient installation, prominent b Article by Hu,T.N

performance. It has significant application in many field, such as robotics manipulator’ s joint, CCD
working stage. F Article by Guo,J.F

Keywords: two degree of freedom spherical motor ultrasonic motor mechanical
characteristics

e F H #H 2009-08-24 4 7] H # 2010-01-02 M 4% iR & A1 H #§ 2010-04-01
DOI:
H4TH :

[E %863 H AR 4TI H (2006AA042229) .
WARE - 3

YE# A

YE & Email:

225 30K

AT e AR S

1. ¥ R S8 EE BNOE RO S 1) LS B B R R i L[] R L TR 2A IR, 2009,29
(24): 49-55

2. WA ER T SEE. BB s ESE[]. b E LT R4k, 2008,28(21): 68-72

3. BURME MRIE.SFE R WA RE I S AU MRS & B AL (3], [ L TR 2%4R, 2007,27(15): 110-
116

4. LW G SR PABOR BRAERE BT ATEGE R B HLAES E R [I]. b E R R AR, 2008,28



(18): 83-89

5. O SIER S8 RER AT A AL AT R R ST A L], o E L TR AR, 2009,29(6):
73-79

6. SREINE Z845 R R OB R T 2 A R ST O], b EDRHL LR 2, 2008,28(33): 61-67

7. Hath & To0W AT ARERN SRR I AL AR IR S Rk AR A R 9] AP R L TR
4R, 2008,28(9): 93-97

8. TGP FRE AT A P U R [9]. P E AL TR 243, 2008,28(9): 98-104

O. SRWINGE ZRRES PIAL T HE T FR R T 1T P AR TR 22 [ Fh R 7S i F LIRS FRL A T3], R I EPL TR AR,
2007,27(33): 30-35

10. VP/hBR BUE TIEF 0 H eI - DUBCES e 85 IR B R [J]. Hh R bl TR 254, 2010,30(3): 119-
124

Copyright by 1 [E FEHL TR 244



