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Time-frequency and energy characteristics of acoustic emission signals during

tensile process of HRB400 welded specimens

CUI Jun®?  LAI Yushu'? LIU Qi*? SUN Yan® ZHANG Dong*

(1 College of Electronic Information and Engineering Chongqing Three Gorges University, Chongqing 404100, China)
(2 Key Laboratory of Intelligent Information Processing and Controlling in Universities, Chongqing Three Gorges University,
Chongqing 404100, China)
(3 College of Civil Engineering, Chongqing Three Gorges University, Chongqing 404100, China)

(4 College of Electronic and Electrical Engineering, Chongqing University of Arts and Sciences, Chongqing 402160, China)

Abstract In order to study the acoustic emission signal characteristics of the whole stretching process of
HRB400 non-penetration welded threaded steel, tensile tests of intact and non-penetration welded specimens
were conducted by using SAEU2S type digital acoustic emission system to monitor the damage characteristics
in real time. Combined with mechanical behavior of metallic materials, the whole process is divided into

different stages according to the counting rate. The pseudo Margenau-Hill (PMH) distribution and wavelet
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packet transform are used to analyze the time-frequency domain and energy of the signals. The results show

that acoustic emission characteristic parameters can well describe the influence of welding on the mechanical

properties of materials. The PMH distribution has good time-frequency aggregation and there is a significant

difference in frequency and energy between the welds and the whole sample during the tensile process. The

experimental results provide a reference for the application of AE technology in the identification of incomplete

penetration defects in steel structure engineering.

Key words HRB400, Acoustic emission, Non-penetration welded, Pseudo Margenau-Hill, Wavelet packet

transform
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