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Fig.1 Drving pranciple and structure of 2DOF USM
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Fig.2  Stucture diagram of 2DOF USM and Frame structure diagram of USM
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Fig.4 Frequency and phase-difference Characteristics of stator
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Fig.7 Control and drive system schematic diagram for USM

M A S A L R 7 25 B9 AN R 2 A, T LA SE
BE 7 2 AT A AS [) 8 B, DA T 0078 BR B 5 9 47
o O o 4 A I R 15 S, 4 DSP 4
AAL RS BT AR B ER B 7 A6 7 B 5 6 f B, B
22 p MR B0 4 o Bk, AT LS B DSP 45 88 X
F1 R EE #8743 B AT

Sy K W BR 5 0 3z gh A, SR AT 0 il R R
HEFF B9 B LS H (C B T R ), 45 H IR B R BRI
SEPREE M S BN E 5 PR, AEEREE T b 43k b i b

(FLAh L o BR 0o ), B i il b 2k A BE R A e B (]
F4) IO Sl A, A A i %) Bl R 3R 1 5 4% A G
HL i % 5 ALK Y 3 A % 43, T E AT 50O Bl oR 7E H]
VTN, BREE T8 Shi, O Rl R dL S 2 e SRS B
B A R g, Hodl R OIS T 9 R AT A LAY
VN, AT iRz gh AN A LA, AT 4 R
- AN A O T A O H 2 7% 25 19 5%, B BR 5% 1
(132 Bly % 45 Ak kg I 8 BL A 1 i P 8 0 Bl rp o 1
7 B K HAH R 32 sh i

5 PP 5 s i B e A R A
{37 2%, M 0 AR 5% 2 B9 2 3 5 8l 1), ke LA
il s B 0932 ST, ARG OR T % 5 bR S
JH 5 4 Al Az Bh S AR R e h, R
HIL 43 5000 WA S5 7 B 46652 3h 31 H AR A7 5 (180, 180), (
190, 180), ( — 190, — 180), (180, — 180), ¥-{7 i —4~5%
FL, 2 i 85 094 K o, A Tk e g 1 9 FA BE R 0. 045, B
RIS R A 8(a) i, Ha ML B Ik 52 b A7 5
gm0 R (182, 183), (—193,182), (— 194, —183),
(183, — 183), 5 H ARz B AV KAIRR 250 2.1%

3 A, R LML 43 0V U A B A2 Bh, 4 3 B R A
R (180, 0), (0,180), ( —335,0), ( —180,0), b5k
Bliz ShEL ik mE 8(b) o, L HL 2 1k 52 bR B A b
a3 R (182, 3),(2,183), (—338,2), (—184,2),

7 it

i R BT A R AT R R e L R
BEAGE | 45 4 25 8 46 00 M, A ST R 435 g R S B Oy
NF 2% F R B AT A e LB 45 Ak L b R R
o A R A T R

T e R AT O R P R R AL A 4 b S B AR TR
ME , W TR AIE F A~ 5 F B8 — S0 b 0o R AR TIE B X
HIL 1% il £ % vh — 2, A5 W% | B B S e AR K, {8 A
AN ST 4 45 4 5 i b ff e T A ] R

SCHRR A A0 2 KT A R Gk b R
TR M BK 3 T BREE 7, 17 7 SC B T

SN, i 2 B, B LR R R 89 5L PR
AR 3R B E 1, WY 784 B R BR B 7 9 B TR R A
Fre A B R E T, B ER e 1 7 A 5 — A O ) B
2h, SCIIX — LML = A eh BE a0, S0 B O 2K R 3K
B LA R e LA A R 4R 8 45 3 2 0] B AT 45 1 IR AL



372 F

o530 4%

736 100 30 0

R R O
o e B
(@

it 3

400 300 200 100 0 100 200

B8 Lz Zh il
Fig.8 Trajectory of motion by USM

SEXW .

[1]

(2]

[4]

[7]

[8]

BT T 2 A BRI A e ML B R (D], R T
HEFTHE AL . 2005,24(2):65 — 68, [GUD Ji-ferg, FU Ping. The research
pregress of multi-degree of freedom ultasonic motee[J ], Adv. Tech. of
Elec. Eng. & Energy, 2005,24(2) .65~ 68(in Chinese). |

Shigeki T, Zhang Guoqiang, Osamu M. Development of new genera
tion spherical ultrasonic motor[ C ]/ Proceedings of the 1996 [EEE In
ter. Conf. on Robotics and Automation. Minneapolis, Minnesota,
April 1996, 2871 — 2876.

Tovama S. Development of an actuator for a robaotic manipulator with
ultrasonic motor-2™  development of prototypal spherical ultrasonic
motor[J]. HA ooy F 34 3E, 1995,13(2):235 - 241.
Purwanto E, Shigeki Tovama. Development of an ultrasonic motor as a
fine-orienting stage[] ]. [EEE tansactions on Robotics and Automa-
tion, 2001, 17(4) ;464 — 471.

4, WIEGR T, %, MBI E T3 Al ERE
Ea AR L)), AR (A RE AT, 2002, 32(4)
1- 4. [JIN Long, HU Min-giang, GU Ju-ping, et al. New type of
three-degree of freedom spherical piezcelectric ultrasonic motor with
eylinder statee [ ] ], Journal of Southeast University { Natural Science
Edition), 2002, 32(4) : 1 = 4(in Chinese) . |

MEFR, WD, L. B -k =ghEasailzs
PLERBFAEL]]. MUARE S 55 45 R, 2002, 21(4) 1609 - 611. [LIU
Jun-biao, HUANG Wei-qing, ZHAO Chun-sheng. Study on the mo-
tion mechanism of a cylinder-sphere ultrasonic motor with three-degree
of freedom[] ]. Mechanical Science and Technology, 2002, 21(4):
609 — 611 (in Chinese). |

Takerura K, Maeno T. Design and control of an ultrasonic motor ca
pable of generating mult-DOF motion[]]. [EEE/ASVE Trans. on
Mechatronics, 2001, 6(4):499 — 506.

JES5 S, G R, WAREGR, S5 BMEGE T = A b1 EREE A
AALA BT E S )], P E AP TR, 2005, 25(10);

[9]

[10]

[11]

[12]

[13]

154 - 158. [ GU Ju-ping, JIN Long, HU Min-qiang, et al. Kinetic
equation locus for three-degree of freedom spherical ultrasonic motor
with evlinder stator[ ] ]. Proceedings of the CSEE, 2005,25(10):
154 = 158(in Chirese). ]

Gl R, WIRR, . B E T = A b B RREE T K
ALHLAR S 4 AR R B S (D], P B B TR i, 2004, 24
(9):163 - 166. [JIN Long, GU Ju-ping, HU Min-qiang, et al. Driv-
ing and control for three-degree of freedom spherical ultrasonic motor
with cylinder stator[]]. Proceedings of the CSEE, 2004,24(9):163
—166(in Chinese). |

ST, WEGR, &0, W WH TR ES A NETIE S
FHEBHIE(J]. o E R TS 4R, 2003, 23(1):84 - 87. [MD Yue
pirg, HU Min-qiang, JIN Long, et al. Operation mechanics and expen
mental research of evlindrical ultasonic meter with double wters[ ] ].
Proceedings of the CSEE, 2003,23(1):84 — 87(in Chinese). |

SOEF, &, WIECR, SF . DM RSME P A DL AR 3 0E
T SF (], o AL AR i, 2004, 24(8) 2 115 - 118, [MO
Yue-ping, JIN Long, HU Min-qiang, et al. Two phase vibration fre-
quency degeneration of short eylindrical tvpe ulwasonic motor[]].
Proceedings of the CSEE, 2004, 24(8): 115 — 118(in Chinese). ]
G, WHEE #rEaiEESEaEE R[] PEE
HLT #5541, 2005, 25(1): 131 — 136. [JIN Long, CHU Guo-wei.
The speed and pesition control avstem of ultrasonic moter[J]. Pro
ceedings of the CSEE, 2005,25(1):131 - 136(in Chinese). |
Purwanto E, Shigeki Tovarna . Contral method of a spherical ultasonic
notor[ Clff Proceedings of the 2003 [EEE/ASME [nternational Confer
ence on Anvanced Intelligent Mechatronics(AIM), 2003 1321 - 1326.
TEH R A T (1974 - ), 5, M+ WFTEBHEMELILE
Hg 0y R B

L f ik« VT B T 5 1 L AR R (350108)

1 ; (0591)22678350

E-mail ; shirkl@ 163 com

(FEESE 377 1)



