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The Characteristic of the Hydraulic Control System with Bleed-off Center
Type of a Compact Excavator
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Abstract

In this study, the characteristics of the hydraulic control system with bleed-off center type of a compact
excavator were analyzed using developed analysis program. From the parametric analysis, the effects of each
factor were revealed. Through the simulation with varying parameters, the system parameter effects on the
controllable region and the pump pressure and load pressure variations were studied. The results were
compared with the experimental ones. The results and discussions of the present paper could aid in the
performance improvement of a hydraulic control system of a compact excavator.
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Fig. 4 Modeling of hydraulic cylinder
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Table 1 Major parameters for the hydraulic control
system with bleed-off center type

Components Parameter Value
Oil Bulk modulus 9x10" [N/m?]
Density 870 [kg/m’]
Directional Diameter of Spool 0.0150 [m]
control valve | Spring constant 145000 [N/m]
Mass of spool 0.6 [ka]
Discharge coeff. 0.61
Damping coeff. 0.015
Hydraulic Total mass 80 [ka]
cylinder sectional area, a 0.0254 [m*]
sectional area, b 0.087 [m*]
Maximum stroke 0.6 [m]
Variable Volumetric 0.250x10™
discharge displacement [m3/rev.]
pump Rate rpm 2000 [ rpm]
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Qcyl & Pp for load changes : boom up
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Fig. 10 Flow rate characteristics due to variations of load
pressure
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Fig. 11 Flow rate characteristics due to variations of
bleed-off opening area : boom up
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Fig. 12 Flow rate characteristics due to variations of
opening area Apc : boom up

Qoyl & Pp for Act changes : boom up
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Fig. 13 Flow rate characteristics due to variations of
opening area Act: boom up
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