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An Investigation on the Self-excited Oscillation
of Hydraulic Relief Valve

Dairen ISHIGAKI and Kunihiko HAMA

The self-excited oscillation of hydraulic relief valve is discussed, The author
states on the stability of a pull-in type relief valve and a push-out type one, In
the case of a hydraulic pilot valve, the control volume is assumed as the space
between two spool rands, In the case of a relief valve, it is difficult to set a
control volume on account of the singularity of the shape of the piston. The
author used the method of tracing the static pressure on the stream line along
the piston surface. The author examined the components of the axial force from
the view of hydro-dynamics and made clear the factor that contributes to the
self-excited oscillation.

As the results of the investigation, it was found that a pull-in type relief
valve has a oscillating property similar to the normally connected pilot valve and
a negative damping length exists, while a push-out type relief valve has a pro-
perty similar to the reversely connected pilot valve and a positive damping length

exists, The push-out type one is more stable than the pull-in type one.
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Fig. 1 Types of relief valves

(a) Pull-in type

(h) Push-out type

(¢) Comparison between a pilot valve spool and a
relief valve piston
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Fig. 7 A push-out type relief valve with loads
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Fig. 8 The aspect of the lame vortex
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