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Crack Fault Diagnosis Based on Wavelet Finite Elements

Chen Xuefeng, Li Bing, Hu Qiao, He Zhengjia
(School of Mechanicd Engineering, Xi' an Jiaotong University , Xi' an 710049 , China)

Abgtract: The additiona flexibility near the crack vicinity is evaluated according to linear and dastic fracture
mechanics theory. The wavdet finite eement stiff ness matrix of crack isconstructed and the agorithm for crack
fault diagnods based on wavelet finite elements is proposed, which overcomes the deterioration in the perfor-
mance of classca finite element method caused by the crack top sngularity. Graphsof crack equivaent stiff ness
versus crack location are plotted by providing the first three natura frequencies as an input. The intersection of
the three curves predicts the crack location and 9ze. The numerica examplesof cracked shafts are presented to
verify the accuracy of the method. It isobserved that the identification error of crack location and sze are both
lessthan 2 %. The new method for prognosis and diagnossof incipient small crack can be goplied to engineering

practice effectively.
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0.210 1.0 77.653 0.215 1.5
0.205 0.5 13.506 0.418 1.8
0.510  1.00 77.298 0.217 1.7
0.502 0.2 13.636  0.414 1.4
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