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A Neural Network Model for Spool Throttling Groove Topology
Combination of Multi-Way Valves

JIANG Tao, HUANG Wei, WANG Anlin
(School of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract: A neural network model for the spool throttling groove topology combination of multi-
way valves is proposed to deal with the problem that there exist various combinations of
topological form expression of throttling groove structure on spool and huge degrees of freedom of
analysis of fluid-structure coupling response in the design of multi-way valves. The throttling
groove topological structures are classified into semicircle groove, U-shaped groove, round hole
groove and so on, and form different parameterized combinations of these structures based on
validation of analytical results in using the multi-way valve dynamic characteristic test. The
orthogonal experiment method is used to obtain three-dimensional fluid analytical responses of the
multi-way valve for each parameter combination, then these responses are used as training
samples of a back propagation neural network to achieve the neural network expression of the
throttling groove topology combination. The initial weights and threshold of training process are
optimized by an evolutionary neural network to improve prediction accuracy of the model, so that
accurate predictions for non-training samples are achieved. The results show that the proposed
model provides a new idea for topological form expression in the design of spool throttling groove
structures, and has practical significance for digital design of multi-way valves.
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