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Abstract: The structure of spool throttle groove of hydraulic spool valve has a direct influence on the stress deformation of spool
and the distribution of internal flow field. In this paper, taking 4WEGE type change-over valve as the research object, a new combined
groove structure is proposed on the traditional spool throttle groove structure in order to improve the dynamic and static performance of
the change-over valve. Fluent software and Workbench platform are used to simulate internal flow field and fluid-solid coupling for
different spool structures. Then the flow field and stress deformation of spool with different structure are analyzed and studied
quantitatively. The flow rate and pressure of flow field in valve and pressure distribution on spool surface are studied in detail. The
results show that the spool valve with the new combined groove structure can significantly improve the flow field distribution inside the
spool and effectively reduce the spool deformation, thus improving the dynamic and static performance of the change-over valve.
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Fig.2 New throttling principle of combined groove
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