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Development of Ultrasonic Propagation Simulation Technique for
Three-Dimensional Complex Curved Surface Shape
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In the ultrasonic testing for periodic inspection of nuclear power plants, it is necessary to decide the inspection
condition and probe scanning range before the inspection. Especially, ultrasonic propagation analysis was
difficult for complex curved component such as nozzle parts. Therefore, we have developed an ultrasonic
propagation simulation technique for three-dimensional complex curved objects based on the definition of
curved surface functions and virtual scanner. We can examine appropriate inspection conditions by the
calculation that simulated real inspection devices. For example, we can analyze the necessary probe scanning
range of the virtual scanner easily, and the three-dimensional visualization of the analysis result is possible, too.
We got the perspective that could upgrade the inspection planning at the ultrasonic testing by using the

developed simulation technique.
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Fig.1 The inspection volume and the probe scanning

pattern for the nozzle-corner.
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Fig.2 Configuration of the ultrasonic propagation simulation

(3) Result

) | o2 uation part

system for 3D complex curved surface shape.
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Fig.3 Definition of curved surface functions for nozzles. (a)
Schematic of curved surface functions. (b) Schematic of

corner R function on g(x)-h(x) function plane.
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Fig. 5 Example of the ultrasonic propagation simulation
result (Machine coordinate value: X=45 degree, a=0 - 90

degree at intervals of 15 degree).
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Fig. 6 The track of probe positions by the ultrasonic
propagation simulation (Machine coordinate value: X=0 - 90
degree at intervals of 1 degree, a=0 - 90 degree at intervals

of 5 degree).
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Fig. 7 The track of beam intersection points by the
ultrasonic propagation simulation (Machine coordinate
value: X=0 - 90 degree at intervals of 1 degree, a=0 - 90

degree at intervals of 5 degree).
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Fig. 8 The inspection volume and necessary radial

scanning range for nozzle-corner UT.
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scanning range.
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