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Imaging and identification of anomalies in metal by nonlinear ultrasonics
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This project aims to visualize nondestructively material degradation, small
nonmetallic inclusions, weak diffusion bond and local plastic region. To visualize these anomalies, we
have applied an immersion harmonic imaging technique in which large amplitude sinusoidal burst wave
forces the anomalies to vibrate and thus excited higher harmonics are extracted by a pertinent analogue
high-pass filter. By mapping_the higher harmonic amplitude of interest, we can image the anomalies.
Plastically deformed region is imaged by a local resonance harmonic method, in which sinusoidal burst
wave of a through-thickness resonant frequency of a flat plate forces dislocation loops to vibrate and
higher harmonic amplitude thus generated are imaged. Thermal fatigue cracks of tens nanometer gap in a
glass plate is imaged by through-transmission local resonance method. By comparing C- and B-scan images,
we identify anomalies with narrow gaps from those without gap.
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