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Simulation research on finite element method based phased array
ultrasonic TFM imaging algorithm

CHI Qianggiang, HU Minghui
(Key Laboratory of Pressure Systems and Safety, East China University of Science and Technology, Shanghai 200237, China)

Abstract: Based on the theory of ultrasonic phased-array and the total focus method (TFM), the finite element model of
phased-array TFM is established by using ABAQUS finite element software for defect detection in a 30mm-thick Q235
steel plate. According to the simulation results, the phased-array TFM imaging algorithm is programmed in MATLAB.
The TFM finite element detection model and the phased array TFM algorithm are verified by using ultrasonic mul-
ti-channel experimental platform. It is shown that the finite element simulation results are in good agreement with the
experimental results.

Key words: phased-array ultrasound; total focus method (TFM) imaging algorithm; defect identification; finite ele-

ment method; ABAQUS finite element software
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Fig.1 Schematic diagram of acoustic emission and reception
for defect detection
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Table 1 Material parameters
g PR/ MPa THFALE
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{y=20sin(2nﬁc)*[0.5—0.5 cos(ﬂjx)], t<nl/f ®)

y=0, t>n/f
e ¢ RAR Sk [a], A BOR IR, f=5MHz .
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Fig.4 Simulation model (The circled portion is the enlarged
view of array element wafer)
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Fig.5 The simulated ultrasonic excitation signal waveform
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Fig.6 Mesh partition in finite element simulation
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Fig.7 The propagation state of acoustic wave in the plate
at different times when Element 1 is excited
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