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Modular Division Method for Sustainable Design of Products

ZHANG Fu-ying'?, DUAN Jing-ying', SONG Na-na', CHEN Jian-lei"
(1.Tianjin University of Science & Technology, Tianjin 300222, China; 2.Key Laboratory of Integrated Design and On

Line Monitoring of Light Industry and Food Engineering Machinery and Equipment in Tianjin, Tianjin 300222, China)

ABSTRACT: The work aims to propose a modular division method for product sustainable design to realize rapid devel-
opment of sustainable products. The product functions were disassembled and the product function structure was estab-
lished based on the function chain model. The qualitative division of function modules of the products was achieved based
on the forms and the relations of function chain. On this basis, the quantitative division of modules was achieved by
the clustering analysis according to the relativity judgment of parameter flow. The sustainable design principles and fea-
tures of the product life cycle were integrated, and the modular division of sustainable design was conducted based on
the component relevancy of design structure matrix. Combined with the two results of module division, the module
was combined, replaced and redivided from the perspective of sustainable design, so as to achieve the best module divi-
sion solution. The product module obtained in the proposed method has sustainability on the basis of satisfying the func-
tions and realizes the sustainable design of products. This method integrating the function and the whole life cycle has
achieved the modular division of products based on the sustainability.

KEY WORDS: modular division; function chain; sustainable design; strip; deviation control system
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