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An Investigation on the Self-excited Oscillation of a
Under Lapped Hydraulic Pilot Valve

Dairen ISHIGAKI and Kunihiko HAMA

The inertial force due to the damping length and the recovery force that tends
to return the spool to the neutral position have been regarded as the causes of the
self-excited oscillation of a hydraulic control valve,

The author examined the mechanism of the occurence of the axial force more
closely and tried to explain the nature of this phenomena, applying a newly devised
vortex theory. He considered a stream line along the spool surface and calculated
the transient axial force acting on the spool by tracing the static pressure.

According to this theory it is proper that pressure drop due to the fluid viscosity
should be considered to be distributed not only in the vicinity of the variable orifice
but also in the space surrounded by the spool rand, He examined the effects of the

mass frictional and spring load on the spool oscillation,
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Fig. 1 The relation between the flow in a valve and the vortex
(normal connection)
(a) flow in a spool
(b) relation between flow and vortex
(c) generation of a lame vortex
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Fig., 2 How to think of the stream line and the vortex in order to
know the pressure distribution
(a) when the flow rate is very small

(b) when the flow rate becomes relatively large
(c) the super imposition of the stream line and the vortex
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Fig, 5 The relation between the flow in a valve and the vortex

(reversed connection)

(a) flow in a spool

(b) relation between flow and vortex
(¢) generation of a lame vortex
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Fig. 6 The super imposition of the stream line and
the vortex (reversed connection)
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