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Ultrasonic Simulation Technology for Nondestructive Testing
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Inspection and measurement methods using ultrasonic waves including ultrasonic testing are widely used for the nondestructive testing of structures
and metal welds. Due to the difficulty of discriminating whether the echoes are reflected from the target or other portions of a test object, however,
experienced engineers are required in order to satisfactorily utilize these methods.

To solve this issue, Toshiba has developed an ultrasonic simulation technology that makes it possible to visualize the propagation behavior of
ultrasonic waves, and constructed a mechanism for improved analysis of the resultant data. We have applied this technology to defect inspection in
structures and the measurement of laser-welded joints, and confirmed the effectiveness of visualization by means of such simulation.
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Received waveforms in ultrasonic testing according to defect conditions
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Structure with defect and schematic diagram of ultrasonic propagation
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Results of simulation of surface displacement waveform and ultrasonic
propagation in defective structure
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Structure of metal weld and sending and receiving probe positions
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Results obtained by measurement and simulation of displacement wave-
form on rear side of metal weld
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Results obtained by measurements and simulations of displacement distribution and visualization of cross-sectional structure of metal weld
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