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Function Coupling of Adaptable-function Machines Based on
Complete Incidence Matrix

YU Yuan-wen'?, DENG Yi-min'*’, YANG Peng'?, YIN Xi'?
( 1.The Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Zhejiang Provincial Key Lab of Part Rolling Technology, Ningbo 315211, China )

Abstract: To assist design analysis of the adaptable-function machines, in this paper a few concepts is first
proposed including direct association, indirect association and complete association between function and
components, and the direct incidence matrix between functions and components is built. It then quantitatively
describes the indirect coupling value using the propagation of design change possibility for the constituent parts;
thereby the complete incidence matrix is generated. Based on what is described, it proposes the concept of
function coupling degree, builds the function coupling matrix, and then uses the comprehensive coupling degree
to evaluate the structural compactness of the adaptable-function machines. In addition, it also analyzes the
influence from the components on the functions in order to provide the quantitative foundation for the design
analysis of the machines. Finally a case study concerning the multi-function pliers is presented to validate the
feasibility of the proposed method.

Key wor ds. adaptable-function machines; design analysis; complete incidence matrix; function coupling degree



