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Fig. 1 Structure exploded view of piezoelectric motor
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Fig. 2 Structural schematic of piezoelectric stack
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Fig.3 Structural schematic of cymbal piezoelectric stack
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Fig. 5 Structural schematic of elastomer before optimiza-

tion
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Fig. 6 Structural schematic of elastomer after optimiza-

tion
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Tab.1 Parameter list of material property

S8 PZT-4 A58 NEEN B
2R/ (kg e m®) 7 500 7 850 8 300
MR /GPa — 200 130
HEE/NEA — 0.3 0.373
C, =132 _ _
C.=171 — _
C,=73 — —
I B 46 [ / GPa
C;; =115 - -
C,, =30 — —
Cs; =26 — —
e;=—4.1 — —
4 I/ h
Cmt e =14.1 — —
e m °
e, —10.5 — —
Fi A1 TR Fa 7800 B -
&35 —=659.7 — —
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Fig. 7 Finite element model of composite vibrator
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Fig. 8 Structure parameters of elastomer
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Tab. 2 Structural parameters table of elastomer

e e i I fE / mm AL B/ mm
P, 2.5 2.5~3
P, 18 17.5~19
P, 17 17~20
P, 12 11.5~12.5
Ps 5 5~20
P; 2 1~2
P; 7 7~11

TEFE S A 5 B4 o A9 3l T L . 2 59 Bk A e
I A B 100 N 75 58V i 247 19 S T8 e o 7K F-
G T 1) 19 %5 B8 24 B [ I 3 UK T A9 2 RS S
PPESR K BRI LRSS, R RAE N TS o0 AR AL
E B B X 3k Sk O AT #5400 B ANSYS

WORKBENCH # 4% A 5 B o AL 5535 0 % A2 H A
BOE 1728 403 B A 2E AT 20 45 . O B B R AT i
FOPMT . Zad 50 YOI R IR 3 iR,

£33 RHUBMBERHZEERBREH
Tab. 3 Design variables and objective functions before and af-

ter optimization
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Structure parameters of cymbal piezoelectric

Fig. 9

stack
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Tab. 4  Structural parameters table of cymbal piezoelectric
stack
L% WA/ mm AR AT/ mm
Py 10 10~11
P, 0.4 0.3~1
Py 0.5 0.256~1
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Tab. 5 Design variables and objective functions before and af-

ter optimization
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P, 10 10. 6
Bk AR R/

P, 0.4 0.9
mm

Py 0.5 0.9
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A Y/ m S, 3.54X10°° 5.57X10 "
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Fig. 10 Deformation in the axial direction of piezoe-

lectric stack
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min

(a) MUEREIRTHIF

(a) Static deformation of composite vibrator after optimization
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(b) Static deformation of composite vibrator before optimization
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Static deformation of composite vibrator

Fig. 11
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