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Finite Element Modeling of Subsurface Recognition for
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Abstract ANSYS is used to simulate the detection process of pulsed thermography, and it simulates one steel sample
with two depths and four kinds of defects under the excitation of planar heat flow. The temperature evolution and
distribution of the detected surface of steel sample are calculated, the temperature decay curves corresponding to the
defects areas are extracted to calculate the reflective coefficients of the interface between steel and defects, and the
calculation results are compared with the experimental results of pulsed thermography. The possibility of identifying
the subsurface defect characteristics by finite element (FE) modeling is studied, and it can be used as reference for
pulsed thermography to be used for quantitatively detection.
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Fig. 2 Surface temperature contour map of 1.1 mm depth model as obtained by ANSYS

corresponding to t=5 s after the heat flow has been applied

20 20.2103

20.1051 20.3154

20.4205
20.5257

20.
08411 20.9612

20.6308 20.7359

B3 ANSYSH#H 2.0 mm FEM ERK 5 s Kl EFHELA

Fig. 3 Surface temperature contour map of 2. 0 mm depth model as obtained by ANSYS

corresponding to t=5 s after the heat flow has been applied
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Fig. 4 Simulated surface temperature decay curves of (a) 1.1 mm and (b) 2.0 mm depth model obtained by ANSYS
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Table 1 Comparison of reflection coefficient R between the FE calculation values and the theoretical values

Depth /mm 1.1 1.1 1.1 2.0 2.0 2.0
Material Water Oil Wax Water Oil Wax
FE calculation R 0.5955 0. 8893 0.7670 0. 6064 0. 8578 0. 8618
Theoretical value 0. 6296 0. 8673 0.8127 0.6296 0.8673 0. 8127
Error /% —5.4 2.5 —4.6 —3.7 —1.1 6.0
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Fig. 6 Experimental surface temperature decay curves of (a) 1.1 mm and (b) 2.0 mm depth defects
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Fig. 7 Experimental contrast temperature-time curves of (a) 1.1 mm and (b) 2.0 mm depth defects
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Table 2 Comparison of reflection coefficient R between the experimental values and the FE calculation values

Depth /mm 1.1 1.1 1.1 2.0 2.0 2.0
Material Water Oil Wax Water Oil Wax
Experimental calculation R 0.6437 0.8423 0.8021 0.6619 0. 8501 0.7843
FE calculation R 0. 5955 0. 8893 0. 7670 0. 6064 0.8578 0.8618
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