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Abstract

This paper presents the fluid characteristics of the spool actuator used for construction vehicles. A
spool actuator is used for directional control of pressurized fluid and has a roll to lock the fluid flow.
It is important to design the spool actuator optimally because this actuator is actuated in the sleeve by
sliding motion and has some critical design parameters such as stick-slip, leakage and shock pressure.
The parameters like stick-slip and leakage can be solved by precision manufacturing but the shock
pressure which is taken place when the fluid direction is changed needs the parameter analysis

procedure throughly.

In this study, mathematical modeling and 2 & 3 phase flow dynamics analysis of the spool actuator
were achieved. Using suggested model, all possible operating conditions were analyzed..
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Fig. 2 Analysis model
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a) 3D model of spool actuator
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b) Circle b) Triangle c) 2-stage circle
Fig. 3 Notch shape for spool actuator
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b) Triangle notch
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c) 2-stage circle
Fig. 4 Area & volume variation by notch shape
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a) Pressure distribution
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b) Grid system for CFD
Fig. 5 CFD analysis condition

b) Velocity distribution
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a) Pressure distribution
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b) Velocity distribution
Fig. 7 Analysis results of b) model of Fig. 3(at the
0.3mm opened)
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a) Pressure distribution

b) Velocity distribution
Fig. 8 Analysis results of ¢) model of Fig. 3(at the
0.3mm opened)
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Fig. 9 Mass flux for
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