CAVECHE RS e R AR Vol.17 No. 4
2009 4E 4 A Optics and Precision Engineering Apr. 2009

XEHS 1004-924X(2009)04-0813-06

WEZEEEREZHANIZIT

HEE.ENL.HEN.E B REE
(EMRAZ IRBEEIRFZR, E4 K& 130025)

TEE R IR LA BT — Aokt il 42 1a) B 1 (] B 3064 T S B 0 R 7 D S R 2 A R T R P B R T e T T R 3R T
7 5 5 7 (0T B DA RO 7 Il AR 4 TR SRR R Y SR R T T OB S 8RR A U Al R AL L DU T AN TR B TR () BT il
MY R i, IR 25 AR W] AE il 85,5 g B IR MBS 8. 53 pm B, il e & 4% W GA B T 8 946 r/mim;rawaxxmz#%
T U B 7R S5 R AT L S BN Bl ) ARV S LSRR TR D BRI o Bl R il 10 S N R AR i ) AR R E R R G  R

X B W EVBREE ARG LIE;BF; AR

HESES  THI3S. 3 ERARIRAD : A

Structure design of bidirectional support ultrasonic levitation bearing
TIAN Feng-jun ,CHE Xiao-hong , YANG Zhi-gang, JIANG Bin, YAO Xue-feng
(College of Mechanical Science and Engineering , Jilin University , Changchun 130025,China)

Abstract: In order to research the levitation capability of a ultrasonic bearing, a bidirectional ultrasonic
bearing which levitates and supports a shaft in axial and radial directions respectively was introduced,
and the max rotation speed of the shaft was measured. The generation mechanism of the ultrasonic ra-
diation pressure from this kind of bearing and the working principle of the ultrasonic bearing were ana-
lyzed, then, a bidirectional support ultrasonic bearing was designed, and the max rotation speeds of
the shaft with different levitation clearances were measured. The results indicate that when the shaft
weigh is 85.5 g and the levitation clearance is 8. 53 um, the max rotation speed could be 8 946 r/min.
The results also show that the bidirectional support ultrasonic bearing could support the shaft in a lev-
itation state, and the smaller the levitation clearance and the greater the bracing stiffness of the bear-
ing support are, the better the stability and the higher the rotation speed of the shaft are.
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Fig. 1 Principle of ultrasonic bearing
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Fig. 2 Bidirectional support ultrasonic levitation

bearing
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Fig. 3 Testing of max rotation speed of ultrasonic bearing
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Tab.1 Data of rotation speed
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