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Abstract

In recent years, the level of mechanization of agricultural machinery has been continuously improved, and the integration of
mechanical, electrical, and hydraulic systems has developed rapidly. Hydraulic technology is increasingly widely used in agricultural
machinery equipment, and hydraulic drive has significantly improved the overall efficiency of mechanical transmission. The involute
spline pair is one of the key components in the hydraulic transmission system, and its wear characteristics and working life play a
decisive role in the safety of the working system. The involute spline pair is composed of internal and external splines. Compared
with other key connections, the involute spline pair has the characteristics of good automatic centering, stable tooth contact, high
load-bearing capacity, and long service life. However, the actual operating conditions of the involute spline are very complex. The
vibration generated by alternating loads can cause slight displacement of the spline, and the tooth surface is prone to friction and
wear, leading to connection failure and tooth biting phenomenon. The paper focuses on the wear problem of internal and external
splines in agricultural machinery direct connected pumps, and studies the failure mechanism of involute spline connection wear.
Starting from the structural characteristics, force analysis, and fracture analysis of the involute spline pair, the root cause of the fault
is identified, and measures to prevent wear of involute splines are proposed, providing reference for the design and failure analysis of
involute splines.
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