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Conceptual Module Identifying for Mechanism
Based on Graph Partitioning

GONG Jing zhong, QIU Jing, LI Gue-xi
( College of M echat ronics Engineering and Automation, National Univ. of Deferse Technology, Changsha 410073, China)

Abstract: To better actualize product’ s modular design, the clustering algorithm based on graph partiioning for product’ s
conceptual elements was introduced into the process of product’ s conceptual design on basis of FBCS (function, behavior, conceptual
stucture) , and a FBCS-based method for product s conceptual module idertifying was presented. Stacker s push-puller is taken as a
type example while the method of product’ s conceptual design was analyzed. The method achieved the iterative transforming form
function to behavor, form behavior to conceptual structure, foom conceptual structure to sub function according to the product’ s general
technology characteristic. To describe the conceptual product, the conceptual product’” s modeling method which combined black box with
function description of IDEFO was presented to construct the product’ s function conceptual structure model. Then, the correlation analysis
approach of produc s conceptual elements ( function, behavior, conceptual structure, interface) was established. To realize the identifying
of product’ s conceptual module, the clustering algorithm based on graph paititioning was adopted to converge product’ s conceptual
elemerts. This method was proved to be feasible and effective by identifying of the pusk puller’ s conceptual module.
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Fig. 1 Sub functior conceptual structure model of product
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Tab.1 Relativity of sub functior conceptual sructure
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Fig. 4 Division of undirected graph
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Fig.5 Conceptual module identifying model of product
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Tab.2 The bottom conceptual structure for pushk puller’ s conceptual design decomposition
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Tab.2 The bottom conceptual structure fos-push-puller’s conceptual design decomposition
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Tab.3  Structure design scheme for push-pulller’s conceptual module
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