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A Study on the Characteristics of the Compact Hydraulic
Servo Mechanism for Proportional Position Control

Seung Hyun Lee’ and Chang Seop Song*

Department of Precision Mechanical Engineering Graduate School Hanyang University
*Department of Mechanical Engineering, Hanyang University

Abstract — In this study, the characteristics of the hydraulic servo mechanism for proportional position control
of a hydraulic construction eguipment were analyzed using the developed analysis tool. The result were used in
the others hydraulic system except construcdtion eguipment to improve the static performance of the system, the
system parameter effects on the controllable region and the hydraulic servo mechanism variation were studied.

Key word — hydraulic servo mechanism, position control, remote control, construction eguipment.
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Fig. 1. Hydraulic servo mechanism for proportional
position control.
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Fig. 2. Analytical model of servo mechanism.
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Table 1. Dimensions of the hydraulic servo mechanism

M, 5.10x10” kg sec’/em | By,  5.10xs107 kgs sec’/em
M, 5.01x107 kg sec’/em | B,  1.55x107 kg sec’/em
K, 2.57 kgi/em B, 1.55x107 kg sec’/cm
K. 12.5 kgi/em p 8.87x107 kg sec’/em’
K. 45kg/A 1 2.24x107 kg sec/em’
X, 0.05 cm B. 6.8x10" kgi/em’
X 0.01 cm L 0.38cm

D, 1.22 cm Cy 0.61

D, 0.08 cm G 0.98

v, 150 cm’ ) 69°

A, 6.67 cm’ Xe 0.1cm
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Table 2. A Simualtion condition

case.l 1 (A) 0.1 0.2 0.3 0.4 0.5

case.2 Ap(cm’) 367 476 667 8.67

case.3 Db(cm) 0.00 008 0.10 0.16 030
case.4 Xvo(cm) 0.00 001 002 0.03 005
case.5 Ks(kgi/em)  1.57 2.00 257 3.00 3.57
case.6 Xo(cm) 0.1 0.2 0.3 0.4

[ J= Al AdA 7|/ ALE-stA .

Table 2. B Simulation condition

A, D, Xio Xo K.
(em) (ecm) (ecm)  (cm)  (kgdem)
cond.1 3.67 0.08 0.01 0.05 2.57
cond.2 8.67 0.08 0.01 0.05 2.57
cond.3 6.67 0.0 0.01 0.05 2.57
cond.4 6.67 0.08 0.01 0.164 1.57
cond.5 6.67 0.08 0.01 0.10 2.57
cond.6 6.67 0.08 0.01 0.072 357

condition

5

]?'{ F3o. Spoole] A dsws AF &=
g 0= H3k3, {FAF Ce 0612 7K. C,
£ Re ynolds Number®] 32 y# 330t = 4

A4S LT,

3-2. Simulation Z2} & &k

AlEdolde] ZF QIAFE2] Fh Table 2. ABol| e}
Wok 2 AF vl A AR/ r AggEes
7BIEE o, Z AR WA 7HEA Azl tf
@ F55 oF P, WS 4E P, 2 HEE HY
X7} Fig. 3-Fig. 1271R] E=A5]e] 9t}

714, S8e AL 48 P 2 PO FFY
A2 FEsgon, $HEE o] e o]
Ex Al gAE @4 SBANE 71EeE A9

$ll Fig. 3= JHARIL QRBH S71el wiet
SR WYE B dsHoE APUIN S
Uepdct. 2 A% 1l 2700 vashe HaE 2o
Iz g & 3o

Fig. 4, Figz. 5 % Fig. 62 case2, cond.1 %
cond. 2& Z¥zt I® Zlog yAE chiz o] W3l
g 548 UepdTh Fig 4olM D8 dF Azt
A7l we} overshoot7l Ztoba FEAtEle] obgAJo]
Y| rising timee £ o)E A7 AR
g} ZEAZe] FEsd g8 7P EREA POl

Vol. 18, No. 1, 2002



52
’E‘ g_} I = 0.5 (A
9, o
= B
Z 0.4
S &
w o
% T 0.3
& 3
a°
= 0.
= 2
O q
0
& 0.1
o
o
o T T T T T T T T T 1
0.00 0.02 0.04 0.06 0.08 0.10

TIME (SECOND)
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