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Novel linear motor driven by piezostack pump
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Abstract: A novel linear hydraulic motor driven by piezostack pump (piezohydraulic motor) was pres-
ented, and its structure and working principle were introduced. With establishing the static-state
model, the influence factors of the piezohydraulic motor were picked up and analyzed. The theoretic
results show that the output capability of the piezohydraulic motor depends on the structure and size of
the piezostack/pump-chamber/check-valve/cylinder, the driving frequency and even the external load.
The desired performance of piezohydraulic motor will not be achieved unless the relative parameters
are matched well. Moreover,when an applied load is equal to half of the blocking force, the maximal
output power can be obtained. A piezostack pump with 30 mm chamber-diameter was fabricated using
a piezostack in 4 mm X4 mm X 80 mm,and the experiments on the unattached pump and the overall pi-
ezohydraulic motor were carried out for comparison on their flowrates, pressures and output powers.
Analyzed results show that the maximal thrust, velocity and the power of the piezohydraulic motor are
32 N, 12.5 mm/s and 93 mW, respectively,when a cylinder with chamber diameter of 15 mm are uti-

lized.

Key words: piezostack; piezoelectric pump; linear motor; cylinder

Y 5 B #3:2008-03-15; 81T H #7:2008-07-15.
BEe&mB:HK ARSI H (No. 50775093)



146 e K TR

51T &

1 5 =

s v, 7 K 5l i DA HL 445 R TRT B B o g O i
I PR TG R G I BEFEAIR L B T4 o S A TE AT
MUK LB AR W DR S SR 1R T Tz
FIFE o AR LR B B AR TE /DN, 01 il () i 2
i WK Bl T AR AL AS 1 4 0 BT HLIR 2 42 5y /
i =S i 2 IR 3l / e AR IR LA A B 3 4 1 4%
W b U R R/ JHEOK  R E
KA/ EEECT AR D TR
S 2 A B A R BRAE - AATTRE T v B Bl 5 e 4
fEEARES & IF R T e B 2k B3k (g Ml el B 48 3K
By » L MK e P A B4 R I 8 e 4 i 1 R WL
MLz 3. EIT AR ER EL ShUfifAE 5
5 AL Tk R eh i Tk A 2 AP R BT
SEZE R Eh IR B 7 b A HL RS ) T A K
BLA N R 8 (07 B A AR A2 ) S5 40 AR . A
A1t — o s % 3l R s R I 3l B AR AT 25 6 B
TR s Fi 998 s R 8 i (AR SCRR 22 T L 9 TR 5 36D
AR AR i 38 2 A7 R AN 3l 11 . HAT
[l M BIF 5 R 22 46 Hh e T v B M BK ) 15 D RE IR
1] sk = 5l I 4 AR 45 A g 6 R BT T I g
T AL BT I B 53 A7 B AU FL B B R TR
SR A IR I ST AR IE

AR SCHR H — b Bl 2l 48k i ) s R
ik A T AR G R e T SR SR A B
A P 7 AT OE I . MBEIE B TR R
ik HAT T e 0K 3y RS 1% 3l B AR Y 25 45 10 3
Chn v B o 7 B2 L #0105 9 3 g B L S 7 L R T
b ) L HARBUN (BB L E T A
LK AT AE HL AR N SE BN B G A R A R R
{ELHy T P PR AT B 3k 2 3 o 9 AR P 10 2 3R A
S BLBE Sl 14 T A8 I AR R A AR Ok R
e v AR 1) 8 25 R P IR R R IR A5 5 i 2 T R
PRASTE /N S WA B4 AT TS 445 1 AT Jk G 2 i 5 B
JE B i AT R 1 BEE R R i E

2 EwkELXMEMR TAERE
R HL 3T T 3 2 ) P FhL 3R 9 3K 30 e 1A

P o 38 5 AR Y 2R BR TR I R T 2E Y B 2R
E 8l ARG S B 1 TR Hob i TR & HE 4R

T [ ] R T S [ A R PR T AR
99K 3l S G PR T F R s Bk i AR AR
T

Accumulator Reversing valve

Cylinder
Piezostack Pump chamber

\

Check valve
Pump chamber piston

BT s R Sk i 45 4 e PR

Fig. 1 Structure of piezohydraulic motor
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Fig. 2 Simplified model of piezohydraulic motor
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Fig. 3 Flowrate/pressure of pump ws frequency
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