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Functional upgrading of adaptable-function products based on a
principle-and-case retrieval method

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

Abstract: To address the problems of functional inappropriateness and performance deficiency of the
adaptable-function products, a redesign method called principle-and-case retrieval is proposed. A functional
upgrading software prototype from the perspective of functional requirement is presented, by which the proposed
principle-and-case retrieval method is implemented to assist the designers in identifying suitable design solutions.
In the case where no suitable design principle or design case is retrievable, it is proposed to convert the known
design requirements into their corresponding TRIZ (Theory of Inventive Problem Solving) engineering
parameters so as to help obtain innovative design principles through TRIZ conflict matrix. Some commonly-used
design principles and design cases for electric tools are collected to build a Microsoft ACCESS database, and
Microsoft Visual Basic 6.0 is used for the implementation of the software prototype. The matching conditions of
the upgraded structural components and the original unchanged components, i.e. the shared components for
multiple functions, are analyzed, from which five basic matching conditions are concluded. Finally, an electric
drill is used as a design case study, for which a new component of “derusting and polishing disc” is designed,
with a new additional function called “polishing and derusting” being developed. The case study demonstrates
the feasibility of the proposed principle-and-case retrieval functional upgrading methodology.

Key words: adaptable-function product; functional upgrading redesign; principle-and-case retrieval; structure
matching



