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ABSTRACT: With the change in customer demand toward individuation and diversification, the market has higher re-
quirements for the response ability of enterprise design requirements. To realize rapid and accurate product change, a
change design scheme decision-making method based on the product multi-domain association constraint network model
was proposed. Firstly, a network model based on multi-domain association constraints of product function domain, pa-
rameter domain, and structure domain was constructed. The spread mode of change effects based on this model was pro-
posed. A product change scheme decision-making method based on network node cost and edge cost index was proposed.
And the effectiveness of the method was verified with the change of screw conveyor with earth pressure balance shield
machine as an example. The results showed that the decision-making method could quickly obtain the change scheme
of product multi-domain design information, and effectively reduce the spread range of change effects. It is of great
significance for enterprises to improve demand response speed, change design efficiency and reduce the cost of product
change.
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Fig.1 Function-parameter-structure association constraint network model of product
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Tab.1 Data requirements of product function-parameter- structure association constraint network model
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Fig.3 Cross-domain association constraint network model
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10 (3,13) 034725 (7,38) 0 40 (10,16) 0.467 | 55 (2223) 0 70 (2938) 0
11 (3,17) 0347 | 26 (811) 0.120] 41 (11,14) 0.120 | 56 (22,24) 0.120| 71 (30,31) O
12 (4,5) 0 27 (8,17) 0.467| 42 (11,17) 0467 | 57 (2324) 0 72 (3032) O
13 (46) 0 28 (825) 0467| 43 (13,17) 0 58 (24,25) 0120 73  (31,32) 0
14 (424) 0 29 (828) 0 44  (14,37) 0 59 (24,26) 0 74 (33,34) 0.467
15 (425) 0 30 (8,30) 0467 45 (15,16) 0347 | 60 (2526) 0 75 (3536) 0
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Fig.9 Parametric network model of multi-branches (partial)
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