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Abstract: This work was performed on 7NO1 aluminum alloy which used in the body of high-speed
train and damage was monitored based on acoustic emission (AE) and digital image technology during
three-point bending failure of 7NO1 aluminum alloy, conventional AE parameters and bispectrum anal-
ysis were used to study the characteristic of AE signals during the crack initiation and unstable propa-
gation of 7NO1 aluminum alloy. The result shows that AE energy and centroid frequency (CF) were
effective indicators to predict the crack initiation of 7N01 aluminum alloy. Bispectrum contour map of
AE signals shows the coupling relationship of the two frequency components which makes it easy to
identify different stages during three-point bending of 7NO1 aluminum alloy. The digital images of
damage evolution from monitoring the notch tip region of 7NO1 sample verify the prediction of AE sig-
nals. The results indicate that AE technique provides the basis for predicting the initiation of micro-
crack.

Key words: aluminum alloy;acoustic emission;digital image;crack initiation;bispectrum
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Fig. 1 Acoustic emission and digital image monitoring set-up
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Fig. 3 AE characteristics vs load curves (a) AE energy, accumulative energy,load wvs time; (b) centroid frequency,load wvs time
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Fig.4 Diagram of crack evolution in notch-tip during the three-point bending process, figures (a)-(f) correspond to A-F marked in fig. 3(a)
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Table 1 The eigenvalue of AE time-domain waveform
Waveform Amplitude/dB Count/n Risetime/ s Duration/ps Energy/eu Root mean square/pV

1 78 583 28 5569 319 0. 00305

2 96 1741 17 24157 3045 1.09867
3 99 4223 327 30000 21051 5.23087
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