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Design knowledge model for mechanical product structure symmetry

YANG Jun-cheng'?, MA Zhi-yong'*", ZHANG Tai-xia'?
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University , Ningbo 315211, China;

2.Zhejiang Provincial Key Laboratory of Part Rolling Technology, Ningbo 315211, China )

Abstract: In this article the design knowledge model of mechanical product structure symmetry is studied. A
comprehensive hierarchical model of mechanical structure symmetry is established, which includes strict
structure symmetry, structure symmetry broken and weak structure symmetry. The design knowledge model of
structure symmetry in realizing mechanical product function, performance and restriction is also built, including
the hierarchical design knowledge model for a single symmetry type, the design knowledge model for structure
symmetries which have same symmetry degree but different symmetry types, and the design knowledge model
for structure symmetries which have same symmetry type but different symmetry degrees. The proposed design
knowledge model can describe the design knowledge and their relationships of all structure symmetries from the
views at different levels, different symmetry types and different symmetry degrees. The research result lays the
theoretical foundation for the further research on design knowledge discovery and application rules of

mechanical structure symmetry.

Key words: mechanical structure symmetry; function; performance; restriction; design knowledge model
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