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Function usage model and model-based correlation and coupling analysis for
adaptable-function products

WANG Gen-hua, DENG Yi-min *, ZOU Chang-wu
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China)

Abstract: For the design of adaptable-function product, it is of much practical value to carry out the research on
its structural correlation and functional coupling. Considering the limitation of existing studies that have failed to
take into account function usage, in this paper we put forward a concept called function usage model. By
attaching usage information at each adaptable function, the function usage model is constructed, which can be
used to describe the varied function usage situations for the same product. Subsequently, by combining the
model with function-component incidence matrix, a method that can be used to quantify structural correlation
and functional coupling under the consideration of function usage is proposed. Finally, an adaptable cooking
machine is used as a case study to illustrate the feasibility of these methods and their implementation process.
Based on the results, some useful conclusions are reached, which may be applied to either usage-oriented
product design or existing product upgrading-design.

Key words: adaptable-function product; function usage model; structural correlation; functional coupling
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