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Simulation of UT signal for columnar structure of weld metal of stainless

steel piping
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Abstract

In the ultrasonic testing (UT) for weld part of austenitic stainless, it is generally recognized that the UT
inspection has difficulty due to dispersion, attenuation, and so on. And, in UT results even for defect-free area
of austenitic weld metal, echoes originated from root, columnar structure and interface between weld metal and
base metal are observed with some continual variation throughout weld line. UT simulation is a very useful
technique for understanding the phenomena in the ultrasonic wave propagation and for evaluating the results of
UT examination. In this study, we discuss the composing method by UT simulation for 3-dimensional
continuous variation of UT signals from weld part of austenitic metal.
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(a) C,D-scope image of weld part measured for stainless

steel piping.

root echo
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(b) C,D-scope image composed by UT data obtained by UT

simulation for one type of columnar structure.

Fig.1 Comparison between (a) UT data of weld part
measured for stainless steel piping and composed by UT data
obtained by UT simulation.
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Fig.2 The setting of azimuth direction for columnar structure.
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Fig.3 Setting condition of UT simulation.

Table 1.The pattern of twisting angle(y) and offset value for

columnar structure model.
N —DOIEFR | ALV A()) F7% v M
Ofsl +1°
Ofs2 +2°
Ofs3 0°~45° +3°
Ofs4 (—HEE +4°
Ofs5 FAESHET +5°
Ofs6 X E) +6°
Ofs7 +7
Ofs8 +8°
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Fig.4 Results of UT simulation (A and B-scope, Y=7mm)
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Fig.5 Results of UT simulation (A and B-scope,Y=11mm)

root echo
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(b) pattern : Ofs3~Ofs8~Ofs3~0fs8~0fs3

Fig.6 C-and D-scope images reproduced by arranging

B-scope obtained by UT-simulation.
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