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A change-based design method for adaptable-function mechanical product
design based on both functional logic and structure relation diagram

WANG Jun-yu'?, DENG Yi-min'*", TU Qiang'*
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: Design change (passive change) is an important activity in the process of product development. In this
paper the authors explore a proactive approach by applying changes intentionally (active change) to the relevant
function and structure of an existing product, in which the Function-Behavior-Structure (FBS) model is exploited.
This method can be referred to as a change-based design synthesis method, which is engineered specifically for
the adaptable-function mechanical product. A functional logic diagram and a structure relation diagram are
established to represent the changes and the change propagation effect in the function and structure of the
product before and after the change-based design process. Three change-based design norms are proposed to
guide the change operations on product structure. Four fundamental stages of the design process are summarized
to implement the change-based design strategy. Finally, a software prototype is presented, which can be used to
assist the designer in the development of adaptable-function mechanical products. An electric shaver is taken as
an example to validate the effectiveness and feasibility of the proposed method and the applicability of the
proposed approach.

Key words: adaptable-function mechanical product; function-structure mapping model; change-based design;
software prototype



