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A Study on Driving Range of Cylinder Block to Eccentricity Ratio
of Disk in Bent axis Type Oil Hydraulic Piston Pump
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Abstract: To improve the performance of the bent axis type axial piston pump driven by the tapered piston, it
is necessary to know the driving characteristics and mechanism of the tapered piston and the cylinder block.
Since each piston not only rotates on its axis and reciprocates in the cylinder bore, but also revolves around the
axis of the driving shaft, it is difficult to analyze the driving mechanism theoretically. The theoretical
mechanism for the bent axis type axial piston pump is studied by using the geometrical method. The driving
range of the tapered piston is determined by theoretical equations. The results show that the cylinder block is
driven by one tapered piston in a limited range and the core parameters such as driving factor of the piston and
the ahead delay angle influenced performance of the bent axis type axial piston pump
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R, : Radius between Csand F

L Length between Pi and P:in tapered piston ) )
R, : Distance between U, and projected £ on
O, Center of driving shaft eyvlinder block
o - ; . . .
e + Center of cylinder block R, : Equivalent distance between 05 and projected
O, : Center of cylinder bore P, on cylinder block
Py Center of piston head R, : Distance between 94 and P
P\ : Ahead center of piston head 6 : Rotational angle of driving shaft
a ! Swivel angle between cylinder block and
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% @ Equivalent delay angle (£P1P20.)
: Eccentric angle

¢ : Eccentric angle ratio ¢ and 27/7

# : Phase angle (£P0.0,)

®. : Equivalent phase angle (£P,0.0;)

¢ Taper angle of piston
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Fig. 1 Diagram of axial piston pump
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Fig. 3 Mechanism of phase angle and tilting
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Fig. 4 Diagram of delay angle
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Fig. 5 Eccentric distance and angle on disk of
shaft
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Table 1 Geometric data of rotary part
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