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Analysis Technology for Axial Piston Pumps and Motors
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Abstract

Axial piston pumps and motors are key prod-
ucts of our company, and are subject to various
requirements from vehicle manufacturers such as
greater speed, higher pressure, higher efficiency,
smaller size and lower cost. In order to meet these
requirements, various techniques are being de-
vised such as reducing pressure loss by optimiz-
ing pump or motor part shape, reducing loss
torque by improving rotating and sliding sections,
and changing the of oil path structure.

In analysis technology for pump and motor
characteristics, on the other hand, progress has
been made for some time in improving prediction
technology by carrying out analysis taking into ac-
count the movement of rotary parts. This analysis
technology is used to predict torque when starting
and in the low speed range. However, for the pre-
diction of pump and motor efficiency in the high
speed range, there are points where verification of
the detailed analysis model has not been sufficient.
Also, conventional analysis technology has had is-
sues with greater complexity of the sliding section
structure (spherical surface) and switching to a
two-segment structure of the outlet port (split
flow type).

In this paper, analysis technology for piston
pump and motor characteristics, effective for the
high-speed range, was developed to support various
product specifications. In addition, validity was con-
firmed through experimental verification. This
analysis technology has been deployed as a stan-
dard tool for design inside our company, and is rou-
tinely utilized for pump and motor development.
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