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Fig. 2 State model of hole features
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Fig. 4 One device machining model
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Fig. 6 The state space model
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Fig. 7 Paths in the state space
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Fig. 8 Process routes in the state space
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Fig. 9 State transformation model of boring process
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State space theory and method
for equipment selection based on feature-unit

MAO Fan-hai*, LIU Xiao-na, QIAN Feng, LIU Feng-wen

( School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: The state space theory of machining process of part feature-unit is proposed to solve the
problem of machining production line process equipment selection. Since part features are diverse and
complex, feature-unit is defined to facilitate the analysis of part features. For a type of feature-unit,
firstly, the two states of feature-unit before and after processing are extracted. Secondly, through
analysis of the transforming reason of the two states, the state transformation matrix is constructed,
and the conclusion is drawn that the state transformation matrix is on behalf of processing capacity of
equipment. Thirdly, the state transformation equation is constructed to describe the machining
process. Fourthly, through establishment of the state space, the problem of process equipment
selection is translated into the path planning problem. Under the actual production constraint, the
path planning problem in state space is translated into existing process routes optimization problem,
and process equipment selection optimization model is established to optimize the most ideal process
route, so a set of ideal process equipment can be selected. At last, an application example verifies the

feasibility of this method.

Key words: equipment selection; state space; feature-unit; process route; optimization model



