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Abstract

The design of a high speed axial piston pump for hydrostatic transmission systems requires specific understanding
on where and how much itsinternal frictional and flow losses are generated. In this study, the frictional loss of a bent-
axis type hydraulic piston pump was anayzed in order to find out which design factors influence the mechanical
efficiency most significantly. To this end, the friction coefficients of the sliding components were experimentally
identified by a specially constructed tribometer. Applying them to the three-dimensional dynamic model of the pump
presented by Doh and Hong [1], the friction torques generated by the dliding components such as piston head , bearing
and valve plate were theoretically computed. The accuracy of the computed results was confirmed by the comparison
with the experimentally measured mechanica efficiency. In this paper, it is shown that the viscous friction on the valve
plate and the drive shaft bearing is the primary sources of the frictional losses of the bent-axis type pump, while the
friction forces on the piston contribute to them only slightly.
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EHA 350bar ,
10,000rpm 85%
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Fig. 1 Schematic diagram of the pump
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(a) Coordinate systems and geometrical parameters

Table 1

(b) Geometry of the spherical piston

. Fig.2
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Fig. 2 Principal parameters of the pump unit motor
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Fig.5 Friction torque of the valve plate
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Fig. 6 Friction coefficient of the valve plate
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Fig. 8 Friction coefficient of the test piece
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Fig.9 Change of reaction force on piston head
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Fig.10 Change of reaction force on ball joint
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Fig. 11 Change of friction torque at ball joint

Fig.12
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Fig. 12 Change of friction torque at piston head

Fig. 13
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Fig.13 Change of friction torque at valve plate
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Fig. 14 Change of friction torque at bearing
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Fig. 15 Change of the pump input torque
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Fig. 16 2000psi (137.9bar)
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Fig.16 Practical & analytical pump input torque
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Fig. 17 Change of pump mechanical efficiency
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