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Abstract

This paper presents a new control mechanism for the proportional pressure control which is accomplished
by electro-pneumatic regulator using two PZT actuators. The electro-pneumatic regulator of this study is
2-stage type and consists of two piezoelectric actuators, a controller and a main poppet valve. The
piezoelectric actuators are multilayer bender type and are controlled by digital signal. Proportional pressure
control technique is very important because that can derive improvement of product quality and driving ability
in the pneumatic system. Solenoid actuator method for pressure control is widely used but this actuator has a
high power consumption characteristics. So new actuator is required for the energy saving. In this study, PZT
actuator for the pressure control was fabricated and experimented instead of the conventional type solenoid
actuator. Experiments for the new control mechanism of the elector-pneumatic regulator were operated under
the input condition of 0.4[MPa] and it was confirmed that this mechanism has a good control characteristics
to the response sensitivity and hysteresis.

1. M2 o HlE Eelmol= WA AR el Ao

e AAste] ol AT A ThEAe] &

TG AA A ALR EAo| wpel grEe 7w doell AAfe] LA FAH S IR ES A

A7 Qe FgEEdelEE A4 2 Ay A" HeR AR did W a8s 98

Aoz FEHv, W74 v EYwel= W F o Aol At Uwk Ewol=9l Hg

AW OxE Zgeolmuiae] Fm o]&H il = FEel TheAe] FA el wet AFgrs

ol ZElwol= WAL AR Y= o] &3 o2 Wgkehs Sl el & e Felel=

Ao ZAde AVE AvkstA nAAe THEA AFoolHE ol &sA= vl FHA T}

Apelel QlEjo] Zgatel gheAlolz} AbsatAl B TSl wEAl e Felwol= ool olE

5 ol &ste] AxFd WMEUAPWMLE &

¥ ?‘51‘%7]74103‘?% X]?%@?ﬂlﬂﬁ]ﬂ?%?‘ Xﬂoi'él—jl 915}2’3). l?‘ 7]_]94 %Eﬂh:o]_‘:. O_H_i’_oﬂo]
E-mail : ysn688@kimm.re.kr . o . y

TEL : (042)868-7155 FAX : (042)868-7176 BlE ol 8k el glof Fellieol= o el

* AR TL ATHALNAD TR olEl= HlEM A o] ofy7] wEo] PR A

gl Gyt vhestal, agsrh 7hsd

979



ool AR&FIRe]l Hazh, A7EASE HolA
g ol & ¢ glvh HZols AAERES
o]-&3k ooy ko] ghisial, o] FolA

o
A AFololE g o] g YA AT
Z wage] o8 A0 9 gn 9%

2

Ard

N

o

=,

Ao o
ot

=)

>

H

N

rt
ooy 2

=
O,
N )
Y
OIN' Ok E’
fre)
& I 4o
i
o ol
22
2 OIN'
2 W &
ald
=2
s
ln!
{ 2@ 2
= E e
x
% o

2

)

i}

i

=

>
Roagt

-

o,

do rlo

o

>,

o

N

2
-3
>
k1

>~
>,
oo
N
N
ofr 4
o

2. &-3 #Z ol

2.1 2 ZzafolH

ATgd FdEEdolHE A Y
HdEalsE vlaste] AREA7E st
2 e T Aojiet Ao I
olgl= o] ZEMB R TEi HFAHOE A}
27F et b o] wiEE = dQlHE R o] A
o=z AR Fig. 12 Ftel= ol 9
U325 Yetdlar lom o] FoA dEy ol
B g Fo]ZER AXA|Eol 9= F
WH o] W F kel o]sfe] Alo]H Tt

<
)

o

(e

—

op 2 [o m

e

1o
=

O

A
o

Controller part

PETT T -

s

- -,
o

s %
- Preannre s piy .
= =
H =
. -
<

s

PIfoT Valve|part

Costrol Cxcalt

ExH

Main valve part

Fig. 1 Electro-pneumatic regulator circuit
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Fig. 2 Electro-pneumatic regulator control flowchart
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b) PZT pilot valve
Fig. 3 Solenoid and PZT pilot valve
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Fig. 5 Step response of solenoid pilot valve
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Table 1 Experimental result of solenoid pilot valve

T,[s1| T, I[sl| T,[s]| = [s]

Rising 0.01 0.30 0.45 0.19
Falling | 0.01 0.41 0.59 0.21
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Fig. 7 Step response of PZT pilot valve
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Table 2 Experimental result of PZT pilot valve

T,[sl) T,I[sl] T, I[sl| =t [s]

Rising 0.11 0.24 0.46 0.29
Falling 0 0.38 0.55 0.19
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Fig. 8 Experimental setup of solenoid regulator
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b) PID-PWM control block diagram
Fig. 10 Proportional pressure control block diagram
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Fig. 14 PID-PWM control hysteresis characteristics
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