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Detachment of Vane Tip in a Positive
Displacement Vane Pump
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Abstract-This paper reports on the theoretical study of the vane motions in a
positive displacement vane pump. Vane detachment cause the pressure
fluctuation, noise, wear in cam ring, and decrease the volumetric efficiency.
Dynamic equation of vane motion and flow continuity equation have been
modeled and solved simultanecusly using 4th order Runge-Kutta method. As
results of analysis, vane detachment occurs due to pressure overshoot by
excess compression in the pumping chamber. Amount of vane detachment has
been reduced by decreasing the pressure overshoot.
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Fig.3 Calculated results of chamber
pressure and vane tip

locus(2000 rpm, P,=105MPa)
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Fig.4 Chamber pressure and locus of
vane tip for rotational speed( P,

=10.5MPa)
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Fig.7 Chamber pressure and locus of

‘ vane for rotor slit clearance( w
=209.4 rad/s, P, =10.5MPa)
Fig.6 Chamber pressure and locus of
vane for vane side clearance( w " , . . . .
=209.4 rad/s, P, =105MPa)
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