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Abstract: Acoustic emission was employed to detect and evaluate the fatigue damage of low carbon steel. Firstly, based on
the high sensitivity of material microdamage to acoustic emission, experiment samples of low carbon steel were applied dif-
ferent cycles of fatigue loading, and their fatigue damage states were inspected by acoustic emission testing during the static
loading process. Secondly, the collected massive amount of acoustic emission signals was statistically analysised according
to their amplitude, a two-dimensional matrix was thus established which can characterize the damage energy scale and the
time sequence characteristics, and then the damage evolution characteristics of low carbon steel in different fatigue condi-
tions could be studied with the matrix. Finally, the characteristics of material fatigue damage evolution could be described by
the probabilistic entropy which was calculated through statistic analysis of acoustic emission signals according to their ampli-
tude. Both the acoustic emission experiment and the scanning electron microscope observation show that the probabilistic
entropy curves of low carbon steel under different fatigue conditions are remarkable different, which indicates that the prob-
abilistic entropy of damage based on acoustic emission detection can be an effective parameter in characterizing the fatigue
damage state of materials.
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Tab.7 Comparison of calculation results before and after
modal optimization
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