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Double-nozzle piezoelectric servovalve
CHENG Guang-ming. LI Peng, YANG Zhi-gang, E Shi-ju, LIU Jian-fang

(College of Mechanical Science and Engineering , Jinlin University, Changchun 130025, China)

Abstract: To improve the static and dynamic characteristics of traditional electrohydraulic servovalves,
a new type electrohydraulic servovalve was designed by using piezoelectric actuator based on bimorph
instead of the moment motor of conventional servovalves. The results show that the output distance of
designed piezoelectric bimorph actuator is 82. 5 ym, fluctuation in full scale is less than 0. 7 pm, and
resonance frequency is 1.2 kHz. It can meet the requests of servovalve. And the designed servovalve
owns perfect linearity when the frequency is less than 100 Hz. The lacks of traditional electrohydrau-
lic servovalves in bandwidth and anti-electromagnetic ability have been overcome.

Key words: electrohydraulic servovalves; piezoelectric bimorphs; feedback control
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Fig.1 Piezoelectric servovalve
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Tab.1 Structural size of piezoelectric bimorph

T km wE R
PR (mm) (mm) (mm)

A B 30 12 0.5
HEHE PZT-5H 30 12 0. 35

A iz 1 32055 =2 1B S 6 XA
REMEAT T IR
3.1 BEABEFHE

Bl 3Ca) R F i A L s 5 i o 62 %
ZIE R, Hp ek 104k 2 K<k 3
SERCAARIE ST A 3 IRl 45 R . B
APOL L3 2 B 2t B hy o A M B o
e AR ITE 0.7 pm Z N,
3.2 HINYFHEESM

Bl 3(b) & AE T35 07 3 A A H A 3 [l
WINPT RALB H A 26 . 7€ 60 V IRZh i
JE T RS R B L B i 38 Ok 10, 7%6,40 V3K
Sl LT R R R FE ROl 4. 86 %6,
3.3 EIRE

et FH BELAC 0 B 4503000 45 28 WL B i) 3
PRAIFE A 1.2 kHz, [ 3] T B %L
RSNk 2,

1001 Curvel Curve2 Curve3

80
g
= 601
3
=
8 4or
A

201

0 . . . ,
0 20 40 60 80
/A%

(a) L -7 A 451

(a) Voltage-distance chracteristic

80
701
60
501
401
30F
201
101

0

Distance/um

0 20 40 60 80
unv

(b) B -3 7% filf 20 4

(b) Voltage-distance hysteresis

1201
100

Amplitude/um

1000 1500 2000 2500

fHz

0 500

Co) Mg Wt A
(c)Frequency-amplitude chracteristic
B3 R H A R M e I il £

Characteristics of piezoelectric bi-

Fig. 3

morph

®2 WEREHBES|SY

Tab. 2 Equivalent electric parameters of piezoelectric bimorph

R, (k) L, (mH) C, (nF) C, (nF)

2.056 828. 497 4. 137 66. 251
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