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STUDY ON STEADY FLOW FORCE OF
NON-CIRCULAR OPEING SPOOL VALVE

Ji Hong Fu Xin
(Zhejiang University)

Yang Huayong

Abstract: The non-circular opening spool valveis one of basic
congtruction of hydraulic valve, which places axisymmetrically
several notches on the spool to form the restriction configura-
tion. This type of valve is widely used in direction and velocity
control for hydraulic actuators. Its restriction location, shape
and flowing angle are shifted with the spool motion, and there-
fore it is difficult to achieve a reasonable prediction of the flow
force by the traditional theoretic methods. The computational
fluid dynamic method is used to investigate the three dimen-
sional flowing fluid in a typical flow-direction control valve.
The numerical result of the steady flow force and flow-pressure
characteristics on the whole opening range agree well with the
observed one. The results show that direction of steady flow
force in the non-circular opening spool valve changes with the
shift of the flow direction on the notch pass. A very useful
guidance on the prediction of the steady flow force and other
performances of non-circular opening spool valveis provided.
Key words: Non-circular opening spool valve
Fluid simulation  Steady flow force
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