FEYA 2"t E =] A3HW A2E pp. 1~6 20063 6¥

re
-
rir
Mo

2N WEHE &fH Y=Y o|H

Pressure Regulator for Piezoelectric Valve
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Abstract: The pressure regulator which is used for controlling the reducing pressure in the piezoelectrically
driven pneumatic valve has been studied. The pneumatic valve of this study object is 2-stage type and consists
of a piezoelectric actuator, a controller, a poppet valve and a pressure regulator. Nominal flow of 50 lpm,
maximum operating pressure of 0.9MPa and frequency characteristic of 10Hz and over are required in this
pneumatic valve, but the pressure regulator is needed because piezoelectric actuator has no ability to control the
pressure of 0.9MPa directly. In this study, bimorph type PZT actuator of 25.2 mm(L)x7.2 mm(W)x0.5 mm(H)
with constant of -220x10-12 CN-1 was proposed and investigated. Maximum operating force of 0.052 N and
maximum displacement of 63 (m were gotten from the fabricated PZT actuator. From the analysis results, the
orifice diameter of 0.6mm for a piezoelectric actuator was derived and then the pressure regulator which can be
operated under 0.15 MPa easily was designed and manufactured. Performance and effects of design parameters
were simulated by the Simulink of Matlab software, and it was confirmed that the performance characteristics
of manufactured pressure regulator are superior in the common use pressure range of 0.5 MPa to 0.7 MPa. The
results show that the proposed pressure regulator is suitable for the pneumatic valve with a PZT actuator.
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_2_



G =0p 2) ok P P\
0,5, 5 7]
ar, =i{G,RT-1a dV,} )
d Vv, 3
i G,=0,p (10)
F = r d );:’ +br dxr +kr(xr +xr0) (4)
dt dt dP, 1 dV}
d Va dt (11)
do|ZERAN AL HABAANLS o
=% 2ol e £ itk o] dFdXE golZE d%x dx
wo gAFoloE Al BHe T F UE Lele  F=m,—gtrb, —ak, (x4 xy,) (12)
oIS AReAIE FAA IPA 598 YA
HUY T SLes SRS A OF Do ST b oe wy gy  3vess A 90
E a9 L —~ E =10 L
) 3lof| EPE} 4 %‘?J é_/l 5—*3% A A
0 -s. | *E 1_(QJT & s TSI,
22 OIE-{;H M 7#]!_'.
G =Q P (6) Flg 3—‘ Flg 2"] SH)\ %4% O]%—‘é‘]—&] o]%z‘sﬂf};}
< FP3 s Hols Ao, HHA FFEE
m _ p
;;,——V—{GmRT ~hn 7} @ Fig. 39 ) 299 FE54E Hole Aoz,
’ W ol WE $HENL RiFy gl 2
ot 2 AL 2D &Hol= AFoolEE AW
x,=1-e” ®) < WY A4S Hole ALE, ¢HEEA] =7
T8 gloy wWE BEAEHS Holxl 3lom b)
FRRERAN ] AEPHAR 2FFEHL T o) woj= Ho|2E 4 AA| A7) 0.18% A
=% 2] e £ 2l £2 w1 $o] WE A2¥ o] Helsgink
pi~Br1 In1 e In1 n1 [Em)- —
berm ax 2 outt |-pe(fSen] In2 12
[x>——m{ins "2 et "2 B D—] tn3 Ot
Ser l[n: B {3 |n¢;m
-1) n1 ::>—>S ul::ystemz [P _J—wjma N e
g I Out1 £ n2 Gut1 ova (D> e i
e o T :_
nG Subsystemn4 e 5N =
T in? [B>—— o -
[[Go> ar no H ::3UUH
re) ea] o % =
i Sem o
-pi’Dr1 Eepk int - s
(B> In2 =2 In40ut?
> Qp e b—t{ins
- fem] = [EED————#]Ins
[rho ] S - [T T—
s} =
ar] [

Fig. 2 Simulink block for analysis
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