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The Analysis of Dynamic Characteristics and the Control of Compressed Gas Expulsion
System Using Electro-Hydraulic Servo Valve

Y. M. Kim(Mech. Eng. Robotics and Control System Lab., PNU), J. K. Kim(Mech. eng. RIMT., PNU)
M. C. Han(Mech. Eng., PNU)

ABSTRACT

A dynamical analysis and PID control of a compressed gas expulsion system is performed. The purpose of this
study is to develop a compressed gas discharging system and to verify the validity of the system. The
electro-hydraulic servo valve is modeled as a 3th order transfer function to calculate flow force affecting expulsion
valve is significantly considered. The friction force in the expulsion valve is considered as a nonliner model of
stribeck effect. The dynamic characteristics of this system is examined by the computer simulation. The position
control of tne expulsion valve is performed by PID controller.

Key Words : Electro-Hydraulic Servo Valve (17] - % A8 H), Expulsion Valve (*3Z H), Compressed Gas
(%% 7F22), Flow Force (-4 =), Flow Control (-2 #]°1), PID Control (PID #]¢{)
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Fig.1 Structure of the Hydraulic System

A 2% wslel npebq ARl §)27) s

Fig.1ol A Kol

FE=, 7]
AFBRR 45



L.E vl —~ < = =
UG- Xy n(%u_\ m\ nuw:#_dvm xm
ol o oy m _mimpmél £ B
uE % B e —_ o To B = .m. T T R R R
T g - oo A @ St St a et A
iy jo))
™ -g m_._ s Emwwm = SR R s R QR
ﬂ&lUImMA BN o# UH..:L o N = | | | | | | | | |
PRI S p EokzTw J S S S A
o o] o} — | .___A_ﬁ o o 5 ol SR a [ [ [ [
JlﬂlE 0 . NG @ - ©n At [ E
LT NS w o eBdex 8 L
o " s X s 1_V = N_lw B o = 3 B e e B e Al e e e
B HT E ,ZE ¥ ok 0 QTU 70 2 | | | | | | | | |
wx_en | & PEX o h T TR
o288 f X o2Zonl § S O A S
o ~ - o ne RO ° e
STt N TR c A R B
Zmaxd g T o om FPlegw S S
T kS
SeTRT oZ o2 x dutwd R S N
R TR & o Mo JJ oo A S T T S T R
B o o) XN RoR @ ¢ g 3§ & 48888 g g -~
HA_I jl,a: Il Il ‘wdﬂq N © 8 8 5 & ° & & oS o
DT T T i~ o T o= W = (wa) souo
TRER R d R r i
N < < =& < S5 o
> 5) ol a = T e W ) | B o o ol o) =
=2 2 ) R oo R 2 BT gD
of T E _w Mok o w T F
Ll 3 mwour#ﬂo i N Jamy
No 3 ~ ©o ~ o T
* T % o ' DR ]
I o % ” - Jag 2w .=F
ol ~ 0 ;ﬁﬂ% &~ S < o K| = =y
) <r = w2 A — - X =y —
x S ® M_MOHQU A \Y ?u%ﬂ;mE&ﬂdﬂﬁ
) - © L W ol ! =
< |2 oF TG ﬂhéw < S %%%M%ﬁﬂ)
T . S} _ <
| T S ® ey e - <A |%%1357Wﬂ
I v = T e A
- . e oT < we o _TL,
2_p2_p iy < = Ps =0 ooz inlin RIS H_Ofomﬂum,_.rn;o 2N 71_|
< I o e +__ > 07 G T g i X
o) o Ho wE X M 2o <= [ Q FT oo 4 o X X0
T % 0z S 2z ok 75 2 g o — N’ Rl T o 30
= Ky ) — — X
m w o+ + 4 M E%@ﬂw L_ , I ﬁ%&%%%%ﬂw
W <) — T — e =< — < 2 LIS A X
—|a —|e —~ X Q I N — o o N Y | ©° ok o~ T
S e 2 N — — U RR T 4w
ol &N = ] R o e X I . LD R
- - iy < i > ay <o N7 Njo - I I o NS —_ T w =
S S /_U\‘_lr” < o & W 70 2r O_H . OC = m < 3 - ol 2z Eo Lf H,v_All ouﬂ _
9 - N %Voao[. N T mrmui T .
cliy k- N ~ CUBCHE Sy 3 i Wy e mw ol Po Wi 7

18

14 16

12

06 08
Time (sec)
Fig.3 Desired Trajectory of the Expulsion Valve
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Fig. 6 PID Control Response
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Fig. 4 The Response of Expulsion Spool Valve
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