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Influence of Water Film Thickness on Characteristic of Low Speed High
Torque Water Hydraulic Motor’ s Supporting Shaft Rotor Pair
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Yanshan University, Qinhuangdao 066004, China)

Abstract; The aim of this paper was to find an appropriate water film thickness to improve the volumetric
efficiency of water hydraulic motor and the static and dynamic characteristics of the supporting shaft rotor
pair. Based on the equilibrium equation and the flow equation, the mathematical models of the power
loss, the static characteristics and the dynamic characteristics were established. The total power loss, the
bearing capacity, the static stiffness, the radial velocity and the displacement of rotor could be the
performance indexes of the supporting shaft rotor pair. Different size of the water film thickness had
different performance indexes. So the influence of the water film thickness on the supporting shaft rotor
pair was analyzed in detail. The research showed that when the water film thickness was increased, the
power loss, the radial velocity and the displacement of rotor were increased, the static stiffness and the
volumetric efficiency were reduced, but the bearing capacity kept constant.
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Fig.1 Section drawn of water hydraulic motor
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Fig.2 Structure drawing of port plate
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Fig.3 Force diagram of rotor
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Tab.2 Dimensions of cylindrical water chamber
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Fig.4 Power loss of supporting shaft at various water

film thicknesses and temperatures
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Fig.5 Power loss of supporting shaft at various

water film thicknesses and rotating speeds
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Fig.6 Bearing capacity of rotor at various water film

thicknesses and temperatures
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Fig.7 Static stiffness of rotor at various water film

thicknesses and temperatures
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Fig. 8 Radial velocity of rotor at various water film

thicknesses and temperatures
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Fig.9 Radial displacement of rotor at various water

film thicknesses and temperatures
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