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A Study on Development of the Characteristic Analysis and CAD
System for Hydraulic System Using Modular Approach

Yong-Joo Lee*, Chang-Seop Song™**

ABSTRACT

In this study, an analysis and design for hydraulic control system was developed. By using this system,

the operator is able to simulate dynamic performance of the system without possessing special knowledge
of software or control engineering. A graphical user interface was adopted in the system and all operation
for simulation can be done by using window facilities on the display. The electro-hydraulic servo system is
simulated to present the performances of the program and compared with the result of Matlab and experi-

ment.

Key Words : Simulator(*12#°]8l), Hydraulic control systems(f#101A12#), Dynamic performance(344%),
graphical user interface(2E1 Y AMSAF QJEH 0} 2)
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Fig. 2 Combination 3-way servovalve and a single-rod cylinder
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Table 1. Parameters of the system used in computer simulation

Component Parameters Symbol Value
s
Tlow gain Ky | 1182847034 [—L——'" 5eC ]
Flow-pressure coeff. K. |3.2259465%107" [ Nim? l
Valve gradient W 0.024936605 [m)
Servo valve Discharge coeff, Cq | 081
Time constant Iy 0.23x107* [sec)
Valve gain Ky 0.00085 [m/V}
Supply pressure P, 7.0x10° [N/m?)
Cross-section area of piston | A, | 4.9484x107° [m’l
Internal leakage coeff. C | 0 [ o /m ]
External leakage coeff. Ca | O [ Nfm ]
Total volume Ve | 16x107 [w’]
Volumeteric displacement Do | 0.7162X107°  (m'/md)
Hydraulic motor | Total i:gatiia o:({ I, 1.0x107° (kg w2
Viscous damping coeff. B, | 0010119 [N - m - s/rad]
Hydraulic unda:
Hydraulic undamped Wy | 8007353428 [r/sec]
Hydraulic dammng ratio {an | 2581139939
R input Vo | 06 1
3,
leakage coefficient G 0 [—Lﬁlm l
Initial volume Vo | 129%9x107°  [w')
Head side area Ap 5.01x107* (]
Rod side area Ar | 3.09x107 ()
Hydraulic cylinder [ Spring gradient of load K i [ N/m]
| Dol e oL, M| s i
Hydm\mgm u:‘g‘ag;ned @ 2042241452 (rad/mec)
)_—Hydraullc damping ratio <™ 0.037
Reference input Vo *0.15 v
o Bulk modulus e | 5.0x10° [N/
Density e[ 88x10° lg/m]
Vv
‘Tachometer Gain K. 0026 [”’7_,” Bec l
Potensi Gain Kp | 600 V/m)

——Doveiaped system dala
—Matinb data

time lvec)

Fig.11 Compare with Matlab, the developed system of a
velocity control servo system
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