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Development of Tomograph Technique for Evaluating Thickness Reduction using
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This paper describes a tomographic imaging technique for evaluating the
thickness reduction of a plate-like structure using a noncontact sensor network
based on an electromagnetic acoustic transducer that generates shear horizontal
plate waves. Because this technique is based on the effect of mode cutoff and time
of flight of guided waves caused by a change in thickness, the tomographic image
provides information on the presence of defects in the structure. To verify the
performance of the method, artificial defects with various thickness reduction
ratios were machined in an aluminum plate, and the tomographic imagingresults
are reported. The results show that the generated tomographic image displays the
thickness reductions and can identify their locations. Therefore, the proposed
technique has good potential as a tool for health monitoring of the integrity of
plate-like structures.
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Fig. 1 Phase velocity and group velocity dispersion curves for
SH-EMAT waves in an aluminum plate (thickness 2 mm)
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Fig. 2 Tomographic imaging algorithm for analysis of guided
wave
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Fig. 3 Configuration of noncontact system for sensor network
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Table 1 Size and thickness reduction of defects in the specimen

. Thickness reduction
No. Dia. [mm] [%]
1 32
2 6.8
3 4.9
40
4 3
5 6.8
6 4.9
1.200
%. Unit: mm
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Fig. 4 The aluminum plate specimen geometry
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Fig. 5 Tomographic image of thickness reduction by using

algorithm
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