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ACOUSTIC EMISSION DURING FATIGUE
DAMAGE OF STEEL WIRE

SHAO Yongbo* PEI Zhen YU Daan WANG Shi
(School of Information Science & Engineering, Northeastern University, Shenyang 110006)

ABSTRACT Acoustic emission (AE) behaviors of steel wire have been studied firstly during high—
cycle fatigue damage. Results showed that AE process consists of three distinct stages, corresponding
to plastic deformation, fatigue crack nucleation and crack propagation, respectively. It can be seen
from this that the period of fatigue crack nucleation and initiation was approtimately 70% of entire
fatigue life, and that of crack propagation was only 30%.
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Table 1 Chemical composition and mechanical property of steel wire

Chemical composition/% Mechanical property
C Si Mn P S oy, /MPa /% /% c9.2/MPa
0.720 0.261 0.482 0.013 0.012 1873 1.9 50 1656

op—tensile strength; §%—percentage elongation; ¥%-percentage reduction of area; o¢.2-yield strength
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Fig.1 AE behaviors during fatigue damage of steel wires. (a) AE events accumulation vs
cycles for wire; (b) AE events accumulation vs cycles for wire with notch; (c) AE events
accumulation vs cycles for wire with notch and pre—crack; (d) AE events vs location of

defect activities in wire
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