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Ultrasonic testing and simulation analysis by the large aperture transducer
for axial crack in cast stainless steel pipe weld
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Ultrasonic testing is difficult for cast stainless steel which is used as the material of main coolant pipes in
pressurized water reactors, because of the ultrasonic scattering by the huge grain of the material. Therefore we
performed ultrasonic testing for the axial fatigue crack on welding area in the test piece of the cast stainless
pipe, using the double big-size ultrasonic probes which we developed. And we simulated the ultrasonic beam

behavior using finite element ultrasonic propagation simulation code to optimize the test conditions.

Keywords: Ultrasonic testing, Cast Stainless Steel, Big-size Ultrasonic Probe, Fatigue Crack, Main Coolant

Pipe, Finite Element Method (FEM), Ultrasonic Propagation Simulation
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Fig. 1 Test piece of cast stainless steel weldment

Fig. 3 Example of crack detection
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Fig. 4 Example of simulation model

Fig. 5 Example of analysis report
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