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A Study on the Acting Load in the Vane Tip of Vane
Pump for Design

Seok-Hoon Jung’

Department of Automobile, Byuksung college

Abstract — The radial acting load of vane on the camring in oil hydraulic vane pumps with and without intra-
vanes have been investigated. The influences of the discharge pressure and rotating speed of the vane to the load
were discussed. The variations of the radial acting load of a vane were calculated on the basis of the results mea-
sured for the dynamic internal pressure in the four chambers surrounding a vane. It provides essential information
for the study of pump dynamics and control, the pump design and the analysis of tribological problems in the

sliding components.
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Fig. 1. Positions of pressure chamber.

Fig. 2. Position of pressure transducer.
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Fp1 ¢ Pressure force of Intravane chamber
Fpz : Pressure force of leading chamber
Fps @ Pressure force of trailing chasber
Fpa : Pressure force of under vane chamber
Fy : Inertia force of vane
Fp : Viscosity force of Lubricant

Fig. 3. Component of radial acting force.
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Fig. 5. Acting load of vane on the camring.
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Fig. 6. Acting load of vane on the camring (Rotating
speed 800 rpm, Delivery pressure 4 Mpa).
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Fig. 7. Acting load of vane on the camring (Rotating
speed 800 rpm, Delivery pressure 7 Mpa).
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Fig. 8. Acting load of vane on the camring (Rotating
speed 800 rpm, Delivery pressure 8.5 Mpa).
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Fig. 9. Acting load of vane on the camring (Rotating
speed 800 rpm, Delivery pressure 10 Mpa).
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Fig. 10. Acting load of vane on the camring (Rotating
speed 800 rpm, Straight vane type).
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Fig. 11. Acting load of vane on the camring (Rotating
speed 1200 rpm, Straight vane type).
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Fig. 12. Variation of radial acting force on each vane
chamber section (Rotating speed 1200 rpm).
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