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Non-contact remote inspection by using electromagnetic wave propagation
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Metallic tubes used in industrial plants may occur in cracks and change in

shape owing to external factors and long-term usage. In order to prevent accidents caused by defects
in the metallic tubes, various inspection methods have been established. However, these

conventional methods require long detection time and effort to inspect the long tubes. In order to
avoid this problem, an original method using propagation characteristic of electromagnetic waves is
proposed. In the proposed method, metallic tubes are regarded as waveguides, and the defects can be
detected by using propagating electromagnetic waves inside the tubes under test. To verify this
method, we conducted experiments using a vector network analyzer. As a result, the proposed method
is effective for detecting defects such as foreign matter and cracks, and for estimating the
location and direction of the cracks. Furthermore, the proposed method is effective even if there is
a bend or branch in the metallic tubes.
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