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Weld Bead Penetration State Recognition in TIG Welding Process
Based on Short-time Energy of Acoustic Emission Signal
WANG Qisheng, GAO Yanfeng, GONG Yanfeng, HUANG Linran, ZHAO Jiamin

(School of Aeronautic Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract; Aiming at quality detection of TIG welding on line, a weld bead penetration state recognition method based on
short-time energy of acoustic emission signal was proposed. The loading acoustic emission signal of the base metal in the
process of TIG welding was collected and analyzed by time-frequency domain. Firstly, the amplitude limit filtering method
was used to reduce the pulse interference in the signal. In order to improve the signal-to-noise ratio and highlight the energy
mutation information of the signal, a short-time energy analysis of acoustic emission signal was performed. The results show
that the short-time energy of the three states which are non-penetration, critical penetration, and excessive penetration becomes
larger in turn. Finally, the support vector machine was used to realize the penetration state recognition based on the average
short-time energy. The test results show that the average short-time energy of the acoustic emission signal can distinguish the
three penetration states well, and the average recognition rate ofthe penetration state reaches over 98%. This research provides
a new method for the welding quality online detection.
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Fig.2 Acoustic emission signals and spectrogram under different penetration states
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