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Detection of Fatigue Damage in Aluminum Thin Plates
with Rivet Holes by Acoustic Emission
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Abstract The initiation and growth of short fatigue cracks in the simulated aircraft structure with a series of
rivet holes was detected by acoustic emission (AE). The location and the size of short cracks were determined
by AE source location techniques and the measurement with traveling microscope. AE events increased
intermittently with the initiation and growth of short cracks to form a stepwise increment curve of cumulative
AE events. For the precise determination of AE sourcc locations, a region-of-interest (ROI) was set around the
rivet holes based on the plastic zone size in fracture mechanics. Since the signal-to-noise ratio (SNR) was very
low at this early stage of fatigue cracks, the accuracy of source location was also enhanced by the wavelet
transform de-noising. In practice, the majority of AE signals detected within the ROI appeared to be noise from
various origins. The results showed that the effect of structural geometry and SNR should be closely taken into
consideration for the accurate evaluation of fatigue damage in the structure.

Keywords: short fatigue crack, acoustic emission, source location, region-of-interest, signal-to-noise ratio, wavelet
transform de-noising
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Fig. 1 Geometry of the specimen with a rectangular
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Fig. 3 Photograph of a fatigue crack by traveling
microscope
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Fig. 4 Crack length vs. fatigue cycles
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Fig. 6 Cumulative AE events and the crack length
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Fig. 8 Result of source location by AE instrumentation
with 2-D source location software
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Fig. 10 Comparison of the source
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