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Fig.1 Structure of the traveling wave LUSM
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Tab.1 Final dimension parameters of stator mm

28 E7dEN SR HE
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R, 7.0 H, 0.5
R, 10.0 H, 3.0
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R, 15.0 g 30
H, 0.5 Vi i vE 0.8
H, 2.0
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Fig.4 The working modal of stator
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Fig.5 The operating mechanism of motor
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Tab.2 Constants of the common materials
e #wE/(kgem °) AL spE R/ (Nem %) DA A
4 8 780 0.33 1.15% 10" ~Asin(o) Asin(an)
iR 2 780 0.33 7.1x10" bl — i)
PTFE 2 100 0.30 1.2X10°
CHH BAH
—Acos(wt) Acos(wt)

*3 EBBEEMHSH
Tab.3 Electro-mechanical properties of the piezo-

electric material

e €A 77 HE
B/ (kgem ™) — 7 500
LN o 055
U3, Uszs 0.38
i e ; E\E, 6.1X10"
F PR /(Nem?)
E, 5.32X 10"
B PIBER/(Nem ) G 226107
Gy, Gy 2.11x10"
€13,€53 —7.209
FERME R/ (Cm ) e 15.118
€51,€62 12.332
ﬁ%ﬁ»ﬁ/(c-(vm)ﬂ) SIR=) 1.53%X10°*
€33 1.5x10°®
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Fig.6 3D finite element model of the traveling wave LUSM
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Tab.4 Common parameter values in simulation cal-

culation
RS R U, /V 500
PRBIBH B L & 0.008
SE Bl 2 fih T 4 DR B e, 0.3
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Fig.7 Simulation results of the mechanical output characteristics of the motor
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Fig.8 The time-domain response of the contact force
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Fig.9 The elliptical motion trajectory

yEALE /

3 L I

N T A B H B A D B Y AT AT
Jor SR AR ) 3 B K T A P 10 B R B AT I Lk
R R LR FEAE AL o P10 Ca) v, 2 1 T
N 40 g, HAR K 33 mm, w5 N 15 mm. BB SE S
L HL AN 1 10(h) T 7

(b) HAL

(b) Motor
P10 479k 20 A B LR R AR AL

Fig.10 A prototype of the proposed LUSM
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Fig.11 Vibration scanning results of the stator
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Fig.12 The experimental platform
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