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UT simulation of dissimilar metal weld joint utilizing solidification
simulation technique
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Ultrasonic testing (UT) is the most appropriate non-destructive testing because of capabilities for detection and
depth sizing of flaw. But it is generally said that the flaw detection in austenitic weld is difficult because of
dispersion and attenuation of the ultrasonic wave.UT simulation is a very useful technique for understanding the
phenomena in the propagation of ultrasonic wave and for evaluating the UT results.On UT simulation for weld
used austenitic welding material, modeling of columnar crystal structure of weld metal is important. The
method to predict columnar structure with crystal orientation by solidification simulation is being developed.
The predicted columnar structure in the dissimilar weld metal joint by simple heat input was modeled for UT
simulation. It was suggested that ultrasonic reflection and scattering from boundary between columnar
structures and fusion boundary could simulate using the model in this study.
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Fig.2 Weld parts constituting dissimilar metal weld joint.
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Fig.3 Result of solidification simulation.
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(@)UT from stainless steel side

(b)UT from low alloy steel side

Fig.4 Setting conditions of UT simulation.

Table 1 Physical properties for materials.

Wave velocity (km/s)
Material Density (kg/m?)
Longitudinal wave Transverse wave
Low alloy steel 59 323 7.9x10°
Stainless steel (Base metal) 5.7 31 7.9x10°
Wedge 233 143 1.18x10°
Elastic stiffness (GPa)
Stainless steel (Weld metal) Cu=216, C1o=145, Cu=129 7.9x10°
Ni-based alloy (Weld metal) Cn=233, C12=130, C4=98 8.0x10°
Echo from fusion == Echo from boundary Echo from boundary = Echo from fusion I
boundary 1 between columnar crystals between columnar crystals

|

(@)UT from stainless steel side

boundary

(b)UT from low alloy steel side

Fig.5 Result of UT simulation (non flaw model)
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