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Fig. 1 Struture of the motor
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Fig. 2 Structure of preload device
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Fig.3 Structure of the motor
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Fig. 4 Sequence diagram of the driving voltage
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Fig.5 Movement of the stator in one period
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Fig. 6 Device of preloading piezoelectric stack
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Fig. 7 Amplitude of piezoelectric stack versus preload

force under different driving frequencies
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Fig. 8 Amplitude of piezoelectric stack versus driving

frequency under different preload forces
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Fig. 9 Photograph of the prototype motor
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Fig. 10  Speed of the motor versus voltage under differ-

ent driving frequencies
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Fig. 11 Bidirectional speed of the motor versus driving
driving frequency
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Fig. 12 The step resolution of the motor under different

voltages
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Fig. 13 Driving voltage used in the experiment of explo-

ring minimum step resolution
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Fig. 14  The step resolution of the motor under spas-
modical driving voltage
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Fig. 15 Loading characteristic of the motor

2.3 WHi5aH

ML T SE 56 45 SR AT LAAE L L S BB AT
R TR A B AT B 2k G R B BT E
S 1) R — S0Pk L X 7E SR 1 9 e 4 o R B B
B SRR B IR Bh S LR A R
IR = R A bR VR Rk e 2 o T Tl
ek 8. 33 N,

3 £

D BT — Rl ORI R S 4 IR 3 A IR S R
L ELZR FLPIL 12 L AL 85 4 T S, AR RN I ) B LA
G 14 WL 1) A o PERE

2) ML B b H R 22 fR) ) 2 M AT AR UK B
B R 500 Hz HUE A 120 V) HLBL I TG 1 48 5
& F 10,36 mm/s,

3) FEH IR 2 B IR S 15 5 5 FAL Y 4 BE SR e
Ik E 0.3 pm, PA LI HIRS FE

4) FEMEIE(E fy 100 V B 100 Hz 1) 3K 3l
F N LIS B R 1ol 833 N,

2 % X ik

(1] s, A R LEOR 5 R M. 6. B2 L

2007 :6-8.
(2] BRIt BAEA B 254 LML Jb st [ B Dk i R AL .
1997.81-85.

(3] 2Z=wh. i, Eor 8. & Kl sh bl &k B LE R
(1], P ML, 2016 (3) : 71-75.

[4]

[5]

[6]

[7]

[8]

[9]

(10]

[11]

(12]

Li Chong, Xu Lizhong, Gao Lichao, et al. Overview of
micro piezodrive motors[]]. Small &. Special Electrical
Machines,2016(3) :71-75. (in Chinese)

Peng Yuxin, Peng Yulong, Gu Xiaoyi, et al. A review
of long range piezoelectric motors using frequency le-
veraged method[ J]. Sensors and Actuators A:Physi-
cal,2015,235:240-255.

Qu Jianliang. Chen Weihai, Zhang Jianbin, et al. A
large-range compliant micropositioning stage with re-
mote-center-of-motion characteristic for parallel align-
ment[J]. Microsystem Technologies,2016,22(4).777-
789.

Nishimura T, Hosaka H, Morita T. Resonant-type
smooth impact drive mechanism (SIDM) actuator u-
sing a bolt-clamped Langevin transducer[ J]. Ultrason-
ics»,2012,52(1) :75-80.

Shimizu Y, Peng Y, Kaneko J, et al. Design and con-
struction of the motion mechanism of an XY micro-
stage for precision positioning[J]. Sensors and Actua-
tors A:Physical,2013,201:395-406.

Torii A, Ueda A, Doki K. Control of a tripedal robot
walking with a shuffle[J]. Electrical Engineering in Ja-
pan, 2011,177(4) .33-41.

FH RSB TS AR R R B & AL
(1. K2 T2 . 2016(8) :1973-1979.

Wang Yin,Pan Song, Huang Weiging.et al. Linear pi-
ezoelectric motor with triangular displacement trans-
former[ J]. Optical and Precision Engineering, 2016
(8):1973-1979. (in Chinese)

BTy NN ERT R L DV D SN I
(1. H E BB T A2 ,2014,25(20) :2719-2723.

Li Hailin, Wang Yin, Huang Weiging, et al. A double-
foot driving linear piezoelectric motor[ J]. China Me-
chanical Engineering, 2014, 25 (20) . 2719-2723. (in
Chinese)

RN B Y, E AR ARSI AR b R
BLLTL. A [ A ML T A2 244, 2016, 36 (9) : 2538-2544.

Su Zhao, Huang Weiqing, Wang Yin, et al. A three-
phase driving alternate stepping piezoelectric linear
motor[ ] ]. Proceedings of the CSEE,2016,36(9) :2538-
2544, (in Chinese)

Fo. A B HL B LD]. /- /i st
2SR KA. 2013.

F—{EE-ANA LEN.B.19924E 9 H
AR A, EEFFG TN N E R H &
AL ML A

E-mail: wangdaozhi@nuaa. edu. cn



1108 & .0 X 5 2 W %38 &




