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Damage detection of rotating beam with fast sparse regularization

YANG Dahao , LUZhongrong, WANG Li
School of Aeronautics and Astronautics, Sun Yat-sen University, Guangzhou 510006, China

Abstract: In this paper, the rotor blade is simplified to rotating beam for which the proposed fast
sparse regularization approach is applied to realize the damage detection. The damage detection can be
formulated as a nonlinear least squares problem that finds the damage parameters to minimize the resid-
uals between the calculated modal data and the measured modal data. Damage detection is a typical in-
verse problem which is usually ill-pose, i. e. , the identification is sensitive to the noise. To overcome
such ill-posedness and quickly deal with the inverse problem, the fast sparse regularization approach is
proposed, which transforms the sparse regularization into a frictional-model, whose regularization pa-
rameter is the static friction force. Numerical example demonstrates the accuracy and efficiency of the
proposed approach for it enable to select the suitable regularization parameter quickly.
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Fig. 1 Configuration of a rotating cantilever beam
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Fig. 2 Illustration of fast sparse regularization as a friction model
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Fig. 3 The identification results based on the flapwise modal data
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Fig. 4 The identification results based on the chordwise modal data
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Fig. 5 The identification results based on the flapwise modal data (with L2 method)
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Fig. 6 The identification results based on the chordwise modal data (with L2 method)
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Table 1  Identification result of rotating beam with the fast sparse regularization approach
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Fig. 7 Configuration of a rotating flexible cantilever beam in—plane deformation
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