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Abstract The main issues regarding damage detection in elements
of structures are discussed in the particular case that the detection
is conducted by the use of methods based on the phenomenon of
elastic wave propagation. The emphasis is placed on modelling the
phenomenon of elastic wave propagation in composite elements of
structures, along with issues of wave interactions with damage and
problems of damage location.
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2.1 Discrete models
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Table 1.
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Figure 1.
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Figure 2.
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Figure 3.
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Figure 4.
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Figure 5.

4.1 The FFT–Based Spectral Finite Element Method – Cracked
Rod
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4.2 The Time Domain Spectral Element Method – Cracked Rod
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Time Domain Integration
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4.3 Flexibility at the crack location
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4.4 Comparative example
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Figure 7.

Figure 8.
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Figure 9.
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Figure 10.

4.5 Influence of crack on wave propagation

Influence of crack location and crack depth on wave propagation
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Figure 11.

Influence of signal frequency on amplitude of the reflected wave
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Method II

Localisation
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Figure 15.
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Figure 16.

Figure 17.

Estimation of the damage size
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Figure 18.

Genetic algorithms in the problem of identification
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Stage II
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Conclusions

6.1 Test stand profile
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Figure 21.
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Table 2.

6.2 Theoretical dispersion curves
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Figure 23.

6.3 Estimation and verification of wave group velocities
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Figure 24.

6.4 Damage detection
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Figure 25.
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Table 3.
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6.5 Crack detection
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Figure 26.
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Figure 27.

6.6 Conclusions

http://www.performance-composites.com
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