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Fig. 1 AE waveform of AZ31 magnesium alloy after
etching in 3.5% NaCl solution for a period of time: (a)
Overall waveform; (b) Burst type waveform; (c) Continuous

waveform
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Fig. 2 AE waveform data processing at initial stage and midst of AZ31 magnesium alloy corrosion test (see indicator on

abscisic progress bar): (a) Playback of initial waveform; (b) FFT spectrum of Fig. 2(a); (c) Playback of midst waveform; (d)

FFT spectrum of Fig. 2(c)
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Fig. 4 AE waveform data processing at initial stage of AZ31 magnesium alloy during fatigue test (see indicator on abscisic

progress bar): (a) Playback of initial waveform; (b) FFT spectrum of Fig. 4(a); (c) Playback of rising amplitude waveform;

(d) FFT spectrum of Fig. 4(c)
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Fig. 5 AE waveform data processing at midst stage and fracture of AZ31 magnesium alloy during fatigue test (see indicator

on abscisic progress bar): (a) Playback of midst waveform; (b) FFT spectrum of Fig. 5(a); (c) Playback of fracture waveform;

(d) FFT spectrum of Fig. 5(c)
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Characteristics analysis of acoustic emission waveform of AZ31
magnesium alloy under corrosive environment and fatigue loading

HE Xiu-li', LIANG Hong-yu', YAN Zhi-feng’, BAI Rui'

(1. Department of Mechanical Engineering, Taiyuan Institute of Technology, Taiyuan 030008, China;
2. College of Material Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: AE technology, whichis known for nondestructive and in-service monitoring through corrosive
environment, was used to monitor the AZ31 magnesium alloy under different environment (corrosion, fatigue
loading) real-timely. The results show that, under the coupled action of corrosion fatigue, compared with that under
fatigue loading only, the AE waveforms displays some characteristics, such as cyclicity, steps and transient
breaking. But their shapes are different. Due to the presence of the ambient corrosive environment, which helps to
mitigate the accumulation of fatigue damage, the average amplitude of periodic waveform under the coupled action
reduces by 50%, and the step characteristic becomes slow.

Key words: AZ31 magnesium alloy; acoustic emission waveform; corrosive environment; fatigue loading

Foundation item: Project(51705350) supported by National Natural Science Foundation of China; Project
(2019L0922) supported by Scientific and Technological Innovation Programs of Higher
Education Institutions in Shanxi, China; Project(2017-07) supported by the Fund for Shanxi
“1331 project” Collaborative Innovation Center, China
Received date: 2020-07-10; Accepted date: 2020-12-04
Corresponding author: HE Xiu-li; Tel: +86-15835122173; E-mail: good.168@126.com
RE E B



