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Abstract: During the operations of an axial piston pump, the changes in pressure inside the piston
chamber might easily cause stress concentration when the contact of the spline pair between the cylinder and
shaft of piston pumps, exacerbating the fretting wear of the tooth surfaces. In order to extend the service
life of the splines. finite element method and Archard model were combined to study the wear resistance de-
sign of the spline pair between the cylinder and shaft of piston pumps. Firstly, a finite element contact
model of the spline pair between the cylinder and shaft of piston pumps was developed using the finite ele-
ment method. Secondly, a new method for modifying involute spline pairs was proposed, and compared
with traditional tooth profile modification methods, the contact characteristics of spline pairs before and af-
ter modification were analyzed. Finally, the Archard model was used to predict and compare the {retting
wear of the tooth surfaces before and after the modification of the spline pair. The results show that after ap-
propriate modification of the spline tooth surfaces, the stress concentration phenomenon during contact is al-
leviated, and the maximum contact stress of the tooth surfaces is reduced. All four modification methods
may reduce the fretting wear of the tooth surfaces at both ends of the spline, and the precise tooth surface
modification method has a better modification effectiveness than the traditional tooth profile modification
method. The results have certain guiding significance for the reliability and wear resistance design of piston
pump spline operations.

Key words: axial piston pump; finite element method; tooth profile modification; contact characteris-
tics; fretting wear
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Fig.1 Drum shaped modification diagram
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Tab.1 Parameters of cylinder and shaft spline pair
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Fig. 3 Finite element contact model of the spline pair

between the cylinder and shaft of the piston pump
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Fig. 4 Cloud diagram of contact pressure on spline

tooth surface at different modifications
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surface at different modifications
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Fig.6 The estimated process of fretting wear
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