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Dynamical response feature analysis based on 3-dimensional blade

tip clearance and diagnosis method for blade crack
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Abstract: By combining the 3-dimensional dynamic response analysis with parameter identi-
fication, the information entropy of the 3D-BTC (3-dimensional blade tip clearance) dynamic re-
sponse parameters for different crack blades was analyzed, and sparse filtering was used to learn
multi-scale dynamic response features from information entropy distribution of different response
parameters in an unsupervised manner, realizing quantitative description of operational response
features for different crack blades based on multi-scale dynamic response information entropy. On
this basis, the support vector machine (SVM) was further used to construct the complex map-
ping relationship between the multi-scale response feature space and the condition space by its

strong non-linear mapping ability. In different sets of experiments, the quantitative effectiveness
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of the proposed method for different crack blades was verified, and the diagnosis accuracy

reached 100% far beyond other comparative methods, and the stability of diagnosis results was

fairly good.

Key words: quantitative diagnosis; turbine blade crack;

3-dimensional blade tip clearance (3D-BTC); information entropy;

sparse filtering; support vector machine (SVM)
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Fig.13 Diagnosis results using different numbers of

training samples
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Fig.16 Confusion matrix for diagnostic results in a certain testing sets using different methods
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Fig.17 High dimensional features visualization using different methods
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