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Abstract

A module partition method for product design was proposed. Firstly, fuzzy dendrogram clustering
algorithm was used to illustrate the generating process of modules based on the correlativity analysis of
function and structure between the sub-structures of product and then several module partition
programs were obtained. Secondly, based on information entropy theory, mathematical evaluation
model of module partition program for product design which considering the complexity of cross-series
design, longitudinal series design and replacement design as the optimization goal was established, by
which module partition programs obtained from fuzzy dendrogram clustering algorithm can be
evaluated in order to get the most reasonable module division program. Lastly, straight-lead flower-

line products machining equipment was used to illustrate the validity and rationality of the proposed
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method.
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Tab.1 Functional correlations of substructures
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Tab.2 Structural correlations of substructures
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Fig.1 Structure of straight-lead flower-line

products machining equipment
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Fig.2 Fuzzy dendrogram of straight-lead

flower-line products machining equipment
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Tab.3 Relative functional life /; and relative rate of change of

cross-series /2; and longitudinal series v; of substructures

T h; v; L;
1 0.027 0.047 0.074
2 0.027 0.019 0.016
3 0.027 0.089 0.016
4 0.073 0.197 0.031
5 0.210 0.197 0.190
6 0.153 0.019 0.189
7 0.027 0.197 0.074
8 0.301 0.019 0.189
9 0.128 0.019 0.190
10 0.027 0.197 0.031
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Tab.4 Complexity of each module partition program
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H(Dy1) H(D),) H(D,) H(D,) H(D)
0.45 4 0.704 1.28 0.712 0.729 3.425 16,8, 91, {5, 10}, 171,11, 3, 2, 4}
0.51 5 0.563 1.418 0.570 0.583 3.143 16,8, 9f, {5}, {10},171,11, 3, 2, 4}
0.73 6 0.469 1.642 0.475 0.486 3.072 16,8, 91, {5f, {10},{7}, {1}, {3, 2, 4}
1 10 0.282 2.3 0.285 0.292 3.159 A 10 D FE5F 4 R — b
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Fig.3 Module partition of flower-line products

machining equipment
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