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Fig. 2 Directed switch graph and adjacency matrix
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Fig. 9 The serial, parallel and hybrid model of valves
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XIANG Ming'*, WANG Delun"', WU Nanxing’

(1. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China;

2.School of Mechanical and Electrical Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333001, China )

Abstract: The switch characterization matrix is used to express the initial design requirements of
hybrid hydraulic system and develop the knowledge representation model of units of valves, then the
conceptual design of the directional control valves is deduced by the decomposition and matching of the
switch characterization matrix. The directional control valves are the minimum unit for flow control of
hybrid hydraulic system. The basic unit library is obtained by switch characterization of directional
control valves in practical model, then the serial, parallel and hybrid rules of characterization matrices
are defined. According to these rules, the initial matrix can be decomposed into a serial of sub-
matrices, and the type selection design of the directional control valves is obtained by matching the
sub-matrices with the element in unit library. Therefore, the design of hydraulic system can be
achieved by assembling those valves. The decomposition and matching of characterization matrix can
be programmed. It provides a knowledge representation model and operation method for computer
aided design of hybrid hydraulic system. The feasibility and availability of the proposed method are
testified by example.

Key words: conceptual design; type selection design; knowledge representation; characteristic-units;

hydraulic system



