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Fig. 1 TOFD detection principle
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Fig. 2 A-scan chart and gray scale in TOFD

detection results
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Fig.5 Propagation of the sound field within the sample
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Fig. 6 The comparison of the simulation results

and the experiment results
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Table 1 The experimental and simulation results of the

comparison chart
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Ultrasonic time of flight diffraction detection by finite
element simulation method

CHEN Han-xin , YANG Shi-qi , CAI Hong-tao ,LIU Cen
School of Mechanical and Electric Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: Ultrasonic testing is a generally used nondestructive testing method, the results of which are
abstract because the complex transmission path of ultrasonic contains a variety of noise signals, and the
defect signals mixing with a large number of noises are difficult to be identified. We investigated the ul-
trasonic mechanism of time of flight diffraction(TOFD) by finite element analysis for the better applica-
tions of ultrasonic detection technology. Firstly, the welding steel with the artificial defects was detec-
ted by TOFD method and the detection signals with the noise were extracted in experiments. Secondly,
the propagation of ultrasound in artificial defect test block was simulated by ANSYS software and mo-
reover the model of the finite element analysis was established to identify the defect diffraction signals
accurately. Finally, the simulation results were compared with the experimental results, which showed
the similarity of the values of simulation and actual detection. The research suggests that ultrasonic
wave propagation simulation can be used for quantitative analysis and position to defects, which pro-
vides reliable judgment basis for the actual test of complex conditions

Keywords: time of flight diffraction detection; finite element model; ultrasonic simulation
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