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ABSTRACT: This study were looks at the effect of the initial cut length or stress concentration level, on the wave forms produced by
crack propagation. The signals were collected, then classified visually for each type of sample. They were put into three classes

according to their shapes in the time and frequency domain. Each class should contain signals which could be correlated to a certain

micro-failure mechanism that occurs during the fatigue process. Classes of these signals compared, with each sample. To see if there

were any classes common to the three samples. The fatigue test attempted to determine if the initial cut length has any influence on the

type of signals.
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Table 1 Typical properties of aluminum

Tensile Yield Failure Elastic
strength strength strain modulus Hardness
MPa MPa % GPa
470 365 19 73 42(Re)
¥
s I 15.5
50 mm a,
l<23>; 'm
h 200 mm o
[ ‘ —
L 1
L f )]
1.58 mm
= Transd Rivet hole with
. ransducers Eg& c&ew

Fig. 1 Dimensions of specimen; all dimensions in mm
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Fig. 2 Typical signal from pencil lead fracture horizontal scale
; 0.2us/div., Vertical scale ; arbitrary
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Table 2 Experimental plate wave velocities

Flexural wave
2597m/s

Extensional wave

531%9m/s

Table 3 Theoretical plate wave velocities

Material properties Plate velocities Bulk velocities

E=73GPa (extensional) (longitudinal)
© =2.78g/cc c. =5380m/s ¢1=5950my/s
v =0.34 (flexural) (transverse)
t=1.58mm cr = 445(/ DHm/s ¢=3180m/s
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Fig. 3 Crack length versus number of cycles for the three kinds
of specimens

Type-1

Type - 11
Waveform power spectru
Fig. 4 AE events detected during fatigue crack propagation at
specimen with a,=0.5mm
Horizontal scale;

i) time: 5 us/div., ii) frequency: 0.5MHz/div.,

Vertical scale : arbitrary
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Type - 111
Waveform power spectrum
Fig. 5 AE events detected during fatigue crack propagation at
specimen with ao=1.0mm
i) time: 5ps/div., ii) frequency: 0.5MHz/div.,
Vertical scale: arbitrary

Horizontal scale;
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Fig. 6 AE events detected during fatigue crack propagation at
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ii) frequency: 0.5MHz/div.,

Horizontal scale; i) time: 5 zs/div.,
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