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Swashplate—-type axial piston pumps are widely used in construction machinery such as hydraulic
excavators because of their high power density. Because most of the CO02 emissions during the life
cycle of construction machinery are generated during use, there is a growing demand for
environmentally conscious products such as those with improved fuel efficiency.

In swashplate—type axial piston pumps, the slipper/swashplate sliding surfaces are subjected to
highly fluctuating loads. Slippers are therefore required to ensure stable operation and reduce the
losses caused by sliding. The behavior of the slipper fluctuates in a complex manner owing to changes
in the hydraulic pressure in the cylinder and the inertial forces caused by the reciprocating
movement of the piston. However, the change in the slipper’ s oil-film thickness distribution over
time was not measured. Furthermore, the movement of the ball joint, which connects the slipper and
the piston and influences the behavior of the slipper was not measured

In this study, the behavior of the slipper was clarified in relation to the swashplate under the
same operating conditions as in an actual machine by measuring the change in oil film thickness
distribution between the slipper and the swashplate using the fluorescence method. In addition, the
rotational behavior of the piston and the slipper was measured to clarify the function of the ball
joint, which affects the ability of the slipper to follow the swashplate. The following conclusions
were drawn. The oil film became thinner during the discharge stroke when the oil pressure in the
cylinder was higher than that during the suction stroke. It was also found that the tilt of the
slipper to the swashplate increased in the latter stage of the discharge process. This could be due
to the fact that the ball joint is subjected to a large load during the discharge process, which
restricts its movement and deteriorates the ability of the slipper to follow the swashplate
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