5546 &

o 8 1]
2012 4E 8 A

moZ R #® XK F OF R
JOURNAL OF XI”AN JIAOTONG UNIVERSITY

NiRESWNEEHLEREN

XUDEAE, WEAR, BRAEil, X7%%
(W AR T KA HLES A R B E R A SR 150001, IRJRIED)

HE. AT AZREZHE B B IA E R, FHh T — ARk LA AL F B Z el
AN B PSR IR AE B A — DR T P IR AE BB 20 R . KT IR AL 35 LR M@ A Kok it @5 & AU
P FE 35 T h@ AT K SH A 8 25 A, BLE M AT A R — M AR 48 A Tt AR 0 — . AT e ALeg TAE
JRILBAT T 547, B A A AT 3T wAAEAT TR 54 A, FIT IFHm AN R AR S5 /M
F It KB % LM IR ABATAEIIR S A BT T MK R B R EARAS W LERD SR
5. AUARA B A X 45 R A AR AULR Kk E ) 602 mm/s, sk KA A 38 32 N,

K. A E B UIRRAE R RN

FESHES. TM 359.4 XEMRERG:. A XEHS: 0253-987X(2012)08-0111-05

Double-Foot Linear Ultrasonic Motor with Longitudinal Transducers

LIU Yingxiang, YAO Yu, CHEN Weishan, LIU Junkao
(State Key Laboratory of Robotics and System, Harbin Institute of Technology, Harbin 150001, China)

Abstract: To improve the mechanical output ability of the ultrasonic motor, a double-foot linear
ultrasonic motor with longitudinal vibration transducer is designed and fabricated. The proposed
motor contains two vertical transducers and one horizontal transducer, and the horn on the
horizontal transducer intersects with the side surface of the horn on the vertical transducer by its
tip end, which are processed as a monoblock of duralumin alloy. The working principle of the
motor is introduced, FEM is adopted to accomplish the design and simulation, and the resonance
frequencies of the two vibration modes of the motor are tuned to get close to each other. The
vibration characteristics of the prototype are tested by a scanning laser Doppler vibrometer and

well coincide with the FEM analysis, and the maximum no-load speed attains to 602 mm/s and
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maximum thrust force to 32 N.

Keywords: ultrasonic motor; longitudinal transducer; vibration characteristics
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