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Fig.1 The traditional valve plate structure and its pressure variation in the working chamber
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Fig.2 The new valve plate structure and its vector ray
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Table 1 ~ Structure parameters of the vane pump (5> 9
parameter value ’_-S\ 20
stator radius R /mm 30 §
rotor radius r /mm 27.5 S 10
rotor width B /mm 20
. ; 0
vane height A, /mm 8.8 0 ! 8 12 16 20 4
vane thickness b /mm 2.2 P/MPa
number of vanes Z 11 B3 HEJj-iaettihsk

Fig.3 Characteristic pressure-flow curve of the vane pump
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(a) Oil leakage in the pre-pressurizing (b) The principle of laminar flow (¢) Oil leakage in the pre-depressurizing

process process
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Fig.4 Oil leakage in the pre-pressurizing process and pre-depressurizing

process based on the principle of laminar flow
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Fig.5 Variation of pre-pressurizing and pre-depressurizing pressures with the damping groove angles
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(a) Pre-pressurizing pressure variation (b) Pre-pressurizing pressure gradient variation
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Fig.7 Variation of pre-pressurizing pressure and pressure gradient with

the damping groove angle under different working pressures
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Fig.9 Reaction forces on the top of the two kinds of vanes
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Pressure Variation in Sealed Cavity and
Force Analysis on Vanes in Variable
Displacement Vane Pumps

ZHANG Guo-tao, YIN Yan-guo
(School of Mechanical and Automotive Engineering, Hefei University of Technology,
Hefei 230009, P.R.China)

Abstract: Aimed at the characteristics of large pressure variation in sealed cavity of transition
zones and difficulty in vanes’ protraction from the rotor slot of the variable displacement vane
pump, the pressure distribution around the damping groove and its kinetic effects on the vane
tip were investigated through MATLAB simulation. The results show that introduction of the
damping grooves can effectively reduce the hydraulic shock and pressure jump caused by large
pressure difference in the pump; it also can lower the peak of pressure gradient. Consideration
of the leakage at friction pairs does not reduce the efficiency of pre-pressurizing and pre-depres-
surizing processes, but lowers the peak of pressure gradient and smooths the pressure distribu-
tion in transition zones. Compared with the traditional spired vane, the round vane has no diffi-
culty in protraction in the transition zones under high working pressure, and has smoother con-

tact force change at the vane tip.

Key words: variable displacement vane pump; sealed cavity; leakage; pressure distribution;
force analysis
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