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Abstract

The objective of this paper is to show the effectiveness of the wavelet transform by means of its

capability to estimate the Lipschitz exponent.

In particular, we show that the magnitude of the

Lipschitz exponent can be used as a useful tool estimating the damage extent. An effective method
based on the Lipschitz exponent is proposed and we present the results investigated both numerically
and experimentally. The continuous wavelet transform by a Mexican hat wavelet having two vanishing
moments is utilized for the estimation of the Lipschitz exponent.
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Fig. 1. A model for a damaged beam
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Fig. 3. Simulation for a damaged beam with ¢//=0.3.
The damage location is @=800mm. (a) The first bending
mode shape denoted by Ax) (b) the locus of the
modulus maximum, (c) the decay behavior along the

modulus maximum line.
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Fig. 4. The estimates of the Lipschitz exponent
for different values of c/h
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Fig. 5. The effects of sampling distances on
the estimates of the Lipschitz exponent.
(w=damage size, d=sampling distance)
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Fig. 6. The wavelet and Lipschitz singularity analysis
performed on the experimental mode shape of a damaged
beam. (a) The first mode shape Ax) of a damaged
beam, (b) the contour plot of |WA %, s)| with a modulus
maximum emanating from near z=825mm, (c) the decay

behavior along the modulus maximum line
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