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Load Classification Design of Excavator Multiway Valve

CHEN Yuanliu, WANG Anlin, LI Xiaotian
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: To match the unfixed non-stationary random load of excavator and the fixed topological
structure of valve spool, a load classification design of excavator’ multiway valve is proposed.
The non-stationary random cyclic load of excavator is approximately decomposed into trend terms
and random terms, which are determined by working conditions and mechanical properties
respectively. The trend term load parametric model is established, whose parameters with
significant effects are selected to express the load variation. The load model’ parameter variation
domain (range of load variation) is determined according to the common working conditions and
machine types. The domain is divided into several categories, each category covers a smaller
range of load variation. Corresponding valve spools are designed for each category, respectively.
Then, according to the actual load variation range of different excavators, proper valve spools are
selected so that the match between the working load of a certain machine type and the topological
structure of its valve spool is realized. The match between the swing circuit valve spool of a 20-
ton-level hydraulic excavator and the rotation load is taken as the research object to verify the
applicability of the design method. This load classification design of excavator’ multiway valve
can realize the rapid response design of valve spool topology for different machine types and

working conditions so as to meet the requirements of multiway valve throttling characteristics.
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