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The friction characteristics at vane tip of vane pump
for power steering system
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Abstract—In this paper, the friction characteristics of contact region between vane tip and camring
is studied using a modeled experimental device. The contact region is under the influence of variable
loads with the amplitude of hundreds of Newton and frequency of tens of Hz. The condition of lu-
brication between vane and disk is modeled after the actual condition between vane and camring.
The coefficient of friction is obtained by measuring the frictional forces in the contact region
between camring and vane. The friction characteristics of the actual oil hydraulic vane pump is es-
timated on the basis of coefficient of friction. The analysis of frictional characteristics shows us that
the lubrication condition of vane tip is that of transition regime between hydrodynamic lubrication

and mixed lubrication.
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Fig. 1. A simplified normal force acting on the vane.
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Fig. 2. Contact condition between vane and camring
(Forces acting on the vane).

Table 1. Specification of vane pump
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wlel £ (B,) 185 mm
w19} ol (h,) 8 mm
slele] 54 () 1.6 mm
wl <l tip2] Wy 1.0 mm
w|le] Ak 13 g

Table. 2. Survey of the test specimen
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Fig. 3. Schematic arrangement of test apparatus.

1: Personal Computer, 2: AD Convertor, 3: Am-
plifier, 4: Load Cell 5: Disk, 6: Vane, 7: Servo Motor,
8: Servo Motor Controller, 9: Servo Valve, 10: Filter,
11: Servo Valve Controller, 12: Function Generator,
13: Piston Pump, 14: DC Motor, 15: Comparisoner

Fig. 4. Schematic representation of the friction ap-
paratus.

1: Disk, 2: Vane, 3: Vane Holder, 4: Load Lever, 5:
Load Cell, 6: Cylinder, 7: Cylinder Rod, 8: Ball
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Fig. 5. Characteristics of friction (Rotating speed 10
Hz, Square wave).
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Fig. 6. Characteristics of friction (Rotating speed 10
Hz, Sine wave).
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Hz, Square wave).
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Fig. 8. Variation of friction coefficient with rotating
speed.
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Fig. 9. Variation of friction coefficient with Input loads.
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