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Hydraulic Dynamic Investigation on the Stability
of a Hydraulic Pilot Valve

Dairen ISHIGAKI and Kunihiko HAMA

It has been well known that a hydraulic pilot valve makes self-excited oscillation
under some conditions of conduit connections or loads. Over and above this facts,
it was discovered by the experiments that a hydraulic relief valve oscillates in some
cases, Customarily the axial force has been calculated from the difference between
the inlet and the outlet momentum about one control volume, This method hits
when the shape of the valve has a special geometrical configuration. But it has a
defect when the consisting force components of the axial force is not cleared,

In place of this macroscopic method the author devised a microscopic method of
tracing the static pressure along a stream line that exists along the surface of the
spool or the piston. Owing to this method the components of the axial force is
clearly calculated and the axial force can be obtained about any shape of the spool
or the piston. In this article, the fundamental formulas for this method are

stated.
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Fig. 3 A flow pattern that occurs when a piston moves in still
standing oil.
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Fig.4 A flow pattern that occurs when a piston moves in
steadily flowing oil.
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Fig. 7 An aspect of oil acceleration in the transient district.
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