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Abstract

A flexible modular division method was proposed to the reconfigurable machine tools ( RMT)
considered the influence of customer demand, the structure-function and life cycle effect. Analytic
hierarchy process ( AHP) was used to weight the different influence factors and the interaction among the
machine tool parts and the related matrix were obtained. The fuzzy clustering method was used to operate

the matrix. The control system was modular divided based on the specialty of RMT. The proposal for

RMT modular division was obtained and could be used as the foundation of RMT developing.
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Fig.1 Process of modular division
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Fig.2  Structure of machine center
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Tab.5 Reconfigure demands and its related parts CR, CR, CRy CR, CR; -+ CRy
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Fig.3 Related matrix for Ist customer demand

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

1 1.00 0.70 0.75 0.82 0.45 0.45 0.45 0.45 0.30 0.30 0.30 0.30 0.30 0.25 0.25 0.25 0.25 0.20 0.20

2 1.00 0.80 0.70 0.45 0.45 0.45 0.45 0.30 0.30 0.30 0.35 0.35 0.25 0.25 0.25 0.25 0.20 0.20
3 1.00 0.78 0.45 0.45 0.48 0.48 0.38 0.38 0.38 0.38 0.38 0.25 0.25 0.25 0.25 0.20 0.20
4 1.00 0.45 0.45 0.45 0.45 0.35 0.30 0.30 0.30 0.30 0.25 0.25 0.25 0.25 0.20 0.20
5 1.00 0.8 0.55 0.55 0.35 0.35 0.35 0.35 0.35 0.25 0.25 0.25 0.25 0.20 0.20
6 1.00 0.55 0.50 0.35 0.35 0.35 0.35 0.35 0.25 0.25 0.25 0.25 0.20 0.20
7 1.00 0.80 0.41 0.30 0.30 0.30 0.30 0.25 0.25 0.25 0.25 0.20 0.20
8 1.00 0.40 0.40 0.40 0.43 0.66 0.25 0.25 0.25 0.25 0.20 0.20
9 1.00 0.80 0.75 0.70 0.60 0.60 0.60 0.60 0.25 0.20 0.20
10 1.00 0.70 0.70 0.65 0.65 0.65 0.65 0.25 0.20 0.20
11 1.00 0.80 0.60 0.60 0.60 0.60 0.25 0.20 0.20
12 1.00 0.60 0.60 0.75 0.75 0.25 0.20 0.20
13 1.00 0.85 0.70 0.70 0.25 0.20 0.20
14 1.00 0.70 0.70 0.25 0.20 0.20
15 1.00 0.85 0.25 0.20 0.20
16 1.00 0.50 0.20 0.20
17 1.00 0.20 0.20
18 1.00 0.81
19 0.00

4 HUARZE BRI A HH 5 A 1

Fig.4 Related matrix of machine tool parts
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Fig.5 Dynamic clustering for machine tool modules
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