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Oscillation of Camring and Detachment of Vanes from a
Camring in a Variable Displacement Vane Pump
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Abstract- This paper reports on the theoretical and experimental study of the
vane and cam ring motions in a variable displacement vane pump which is
already used widely in various industrial and automotive applications. Dynamic
equations of vane and cam ring motion and flow continuity equations are
derived and then solved simultaneously using the numerical method. Vane
detachment cause the pressure ripples, noise, wear in cam ring, and decrease
the volumetric efficiency. Consequently, Vane detachment occurs due to excess
compression in the pumping chamber, and it can be reduced by adjustment of

design parameters
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Table 1 Specifications of the test pump.

Name Symbol | Dimension
Radius of rotor r 21.9666mm
Inner radius of cam ring R 24.547mm
Thickness of cam ring tc 15.013mm
Width of vanes b 14.996mm
Length of vanes h, |8.029mm
Thickness of vanes tv 1.6mm
Number of vanes z 13
Table 2 Specifications of valve plate.

Name Symbol [Dimension
Inside radius of port slot Ry  121.021mm
Notch size 15° 30
Radius of under vane
hort Yoy 12.986mm
Width of port slot 4mm
Angles of suction port Osucrr suce 2_1% 5262

. 4 135,

Angles of delivery port B zis1, 0 gice 172 50"
Starting angles of notch | @, Groe %87,3(1)3’,
Positions of measurement| 5 o |17’ 517,
point on the pressure mer Tme 1193 10°
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Fig. 5 Schematic diagram of experimental system.
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