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Failure Propagation Model of Complex System Based on Small World Net

I.i Guo, Gao Jianmin, Gao Zhiyong, Jiang Hongquan

(State Key Laboratory for Manufacturing Systems Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; To find the failure propagation mechanism from the inherent topological structure of
the complex electromechanical system, the topological structure statistical properties of the sys-
tem were analyzed with small world net theory, and a failure propagation model based on the
small world clustering was proposed. Subsequently, the grade diffusing process was described
combining with the failure pervasion intensity, and the failure propagation paths and relevant key
nodes with high pervasion ability were found with the ant colony algorithm. An applied case of
injection engine was provided to illustrate the feasibility of the proposed model in failure propaga-
tion analysis, and to verify the efficiency to find the system crisp nodes which become the proofs
for the design improvement and failure prevention.
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