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Pressure Control of Electro — Hydraulic Servo System by

Two ~ Degree of Freedom Control Scheme

K. U Yang - [. HOh-1. Y. Lee
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Abstract

The Purpose of this study is to build up the control scheme that promptly controls the pres-
sure in a hydraulic cylinder having small control volume, using a PCV(proportional control
valve) and a digital computer. Object pressure control system has the character to be unstable
easily, because the displacement — flow gain of the PCV is so large considering comparatively
small volume of the hydraulic cylinder and the time delay of response of PCV is long. Consid-
ering the above — mentioned characteristics of the object pressure control system, in this study,
a control system is designed with two degree of freedom scheme that is composed by adding a
feed — forward control path to I - PD control system, and the reference model is used to decide
control parameters. And through some experiments on FF —1I-PD, the validity of this control

method is confirmed.
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@ proportional pressure control valve
(@ pressure transducer

(® hydraulic cylinder(volume)

(®) stopper
@ computer

Fig. 1 Configuration of the pressure control sys-
tem
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Table 1. Specification of instruments used in the

experiment

Instruments| Specification | Manufacturer | Model number
hydraulic 35H--2D

cylinder 5.0MPa, Max TAYO Hydraulic CYL.
hydraulic | o oo vrey | Yuken | | L 2RLC
pump ‘ i 12-R
PTESSUTe | o 10MPa | Sensotec |9EO2-P3-100

sensor

15 Vmin, - .
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Fig. 2 Schematic diagram of the proportional
pressure control valve

] AENA Cyy, Cppe BBE FF A5, A
e f29 AHY wi=rnd, dv 2FY &
e 2E(spool) WH e WA o, ue MYE F
Y Aefol A AF W =(spool land)2} W B Lald
(sleeve)?] e W (overlap) &, P+ 28 44, P,
2 33 4Y, 2 2F9 HYE eI

21(2), (3)& A8 24138 ofg & ot

99 ), 4 €

— 4

8Q= 3k axt L AP, (5)
_9Q,, . 99,

AQ,= —"F Ax+ ) AP, (6)

a8 3, Fa £ Q2 a3 2ol EAEH

dx V dP,

o AR T 7

Q=-A

A7NA, B AEHY 57 A g4 AF, Ve
3l AFoole] W ;etR-o] AFHA PCVY A F
oolE] Ato] A A BEU e MAHE &7 & e}
do.

gH, PCVe 718 & AF i} PCVY =Fq
7t A& § FAlele @A+ V3 $dxol=e
EEAAE nel gt L3 o] EAIFCP
dF,
dt

K, i=C, +C,F, (8)

aeln, 2% 75Y Fob 2F 39 xAlol9) B
Ae the Aoz Yeie, o 7]A BYEE T4
st

F, =CQ%§—+C4x+A5P, (9)
o714, K= PCV W8] £dxo]=9 0|5, is

8 AF, C), Cy, Cy, Cy= Aol T}
A AES et A

Q(s)=K X(s)+ K,P/s) (5"

QAs)=K, X(s)+K,P(s) (6"
Y%

Qs)= —A, sX(s)+ s Ps) (7"

Kl(s)=C sF(s)+CF; (s) (8"

F(s)=C45 X(s)+C X(s)+ALP(s) (9"

(245)



114 EEMBHEMEEEE, H204 H3IM, 1996

[ P(s]

I(s) v
(Cs+ Q) (gs -K)

A s+K,

K k C s+

4]

Fig. 3 Block diagram of the object pressure con-
trol system
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Fig.5 Experimental results of step response of
the pressure control system under open
loop control
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Fig. 10 Experimental results of step response of
the pressure control system under closed
loop control with FF 1 PD controller
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Fig. 11Experimental results of step response of
the pressure control system under closed
loop control with PID controller
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