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exploring functional design information for conceptual

Environmentally adaptive design in redesign for adaptable-function
mechanical product

XU Linghao'?, HE Huabo"*"
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: One of the important methods for design and development of the adaptable-function mechanical
product is the redesign of existing mechanical product. However, this method tends to ignore the impact of new
working environment due to the introduction of new function. To address this problem, the current paper first
analyzes the influence of harmful environmental factors on the product function and structure from the
perspective of function change, then constructs a function-environment model to describe the environmental
factors that affect the sub-functions of the product before and after the change. Further on, it obtains the
function-environment difference order model by calculation on the function-environment model. An
environmentally adaptive design method for the adaptable-function mechanical product is subsequently proposed,
which can make the changed mechanical product functional structure of the product be adapted to the new
working environment more efficiently. The research results provide theoretical basis for the environmentally
adaptive design in redesign for the adaptable-function mechanical products. Finally, the feasibility of the above
methods is demonstrated by a case study of an angle grinder during its environmentally adaptive design process.
Key words: mechanical product; adaptable function; function-environment model; environmentally adaptive
design
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