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ABSTRACT

In this paper, proportional modulator which controls the second pressure of the pneumatic system was studied and
proportional operating of modulator was gotten by two digital valves that have a fast dynamic characteristics and
were controlled by PWM operating method. In order to more precision pressure control, this modulator consist of not
only high speed two digital valves but also pressure sensor, measurement equipment and controller having a
microprocessing function.

In this study, for the development of the new proportional modulator, various research such as PWM control
method, test equipment manufacturing, testing and evaluation were accomplished.
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Fig. 1 Operating schematic diagram of the modulator
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V : Control Input Pa : Desired Pressure

P : Actual Pressure P, : Derivate of Pressreure
AY

K, : Proportional Gain K; : Integral Gain

Ks4 : Derivative Gain t : Continuous Time

Fig. 2 Control block diagram of the modulator
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Fig. 3 Duty ratio of PWM algorithm
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Fig. 4 Valve opening time by conventional PWM
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Fig.5 Experinemta aparatus
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Fig.6 Computer interfacing for modulator evaluation
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Fig.7 Hysteresis characteristics
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Fig.8 Step response characteristics
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Fig.9 Freguency response characteristics

4. HE

2 dFA e Eelmol= AFoolEE o] 835}
of gAguBu g AR5l Ao il e
Ao 2l g AHatz] 93 TlxAFRA V)& B
Eelolelo] thste] pwWM Aoz ¥4 I A
TE s 7€ By 54 £43)

1787

A HEHes &
glofe] A 5 el 7hA
2 Al gt}

"Uiﬁr

1. Bruno P .
Constant-Force Solenoid for Fluid Flow Control"
IEEE, Tran. Industrial Application, Vol. 24, No. 4,

Lequesne, "Finite Element Analysis of a

pp. 574-581, 1988.
2. Grit  Getler, "Modellbidung von Propotional
magneten mittels konzentrierter Paramer,” +p,

Vol.45, No. 1, pp. 49-52,2001

CSXKoh, JOKim, S.YHahn and Osama. A.
Mohammed, "Optimum design of Voice Coil Motor
with constant torque coefficients using evolution
strategy,” Journal of Applied Physics, Vol. 75(10),
pp- 6045-6047, 1994

Sonam Yun, Kyungwoo Lee, and Honghee Kim,
"Development of the Pneumatic Valve with
Type Piezoelectric‘ Actuator”,  1st
international Workshop on Piezoelectric Materials &

Bimorph

Applications in Actuator, pp. 118, 2004

5. J.-H Park, K. Yoshida, S. Yokota, T. Seto, k.Takagi,
Y-B Ham, SN. Yun, "Resonantly-driven
piezoelectric  Micropumps Using Active Check

9th Conference on new

actuators & 3rd International exhibition on smart

Valves", International
actuators and drive systems(Actuator 2004 Bremen),
pp. 557~560, 2004

. J.S.Jang, Y.BKim. 1.Y.Lee, S.N.Yun, "Design of a

Synchronous Position Controller with a Pneumatic

Cylinder Driving systems SICE annual conference

in Sapporo, pp. 295~299, 2004

Jae Seop Ryu, Mi Ran ST, Chang Seop Koh,

Sonam Yoon, and Dong Soo Kim, "Optimal Disign

of Constant-force Solenoid for Pressure Control

The 1tth Biennial IEEE

Conference on Electromagnetic Field Computation

pp. 390. 2004
Sonam  Yun, "Electro-Magnetic  Prorortional

Solenoid”. JFPS. Vol35, No. 5. pp. 342~347. 2004

Sensitivity Analusis”,



