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(a) Actuation principle of direct deformation of piezoelectric ceramics
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Fig.1 Actuation principle of piezoelectric actuation
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Fig.2 Classification of piezoelectric actuator
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(a) Cylinder radial vibration type
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(b) Ring axial vibration type
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Fig.3 Traveling wave ultrasonic piezoelectric actuator
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Fig.4 Standing wave ultrasonic piezoelectric actuator

(a) HE&R
(a) Linear type

G e 7 T HL K Sl A T SRR A S R AT AR E
P B IR Bl O A B A K Bl AR L el
T F IR AR 3R 1 B AT 9K 3 1 TG B gl ik > .
HAT, 3 LA V2 iy PSR DO P T B 3K s &% , 47
I PLA W& 1 Plline & 51 FE L3R s 4% . [ 4
S AT R T B OB PR R K B A i B A
Rt BoEh A B A ) BT S SR

52RO TS T — RVBUR . 5 B L K Bl
A5 10 D0 5 FE T BRAE D , BIK Bl R B R A o ik T R
YR AN JE 22 A A T R I s R, S B S B [k K
Bl , B S BHX ) 7 2R 9K 3 B A a8 Bh 7 1) R A AE
255, 5T 43 0N P A Fe L AR >R 52 3 EL AT AH [
iz Bl M e I X 3K S
213 BELSGBFERERBIRFE

B A AL P e i BK 2l 2% an 1 5 s, R
PR AEE 5 G PR B0 AR (]9 28 ) g Bl s
ALV — DS T E /3 PR HEE T,
T3 — RSB T 75 3 1 00 BE R AR R 5K 3
I3, N 8l 77 2k R B e s 8l . 8 F iR 3
BAEXZH, BAT® AN A N P
A -G RS R AR

@ A-#HEE O Y-BEE (o B-BEHEG @ Y-H9RE
(a) Longitudinal-  (b) Longitudinal-  (c) Bending-bending (d) Longltudmal
torsional hybrid bending hybrid hybrid longitudinal hybrid

K5 BISE GRS RIS &

Fig.5 Mode hybrid ultrasonic piezoelectric actuator
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Tab.1 Characteristics comparison of mode hybrid

ultrasonic piezoelectric actuator
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Fig.6  Direct drive piezoelectric actuator
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Fig.9 Inertia piezoelectric actuator
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Fig.10 Typical application fields of piezoelectric actuation

technologies
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