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Life Prediction of Fatigue Crack Propagation and
Nondestructive Evaluation in 5083 Aluminum Alloy
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ABSTRACT: Fatigue life and nondestructive evaluation were examined experimentally using surface crack specimen and compact
tension specimen of 5083 aluminium alloy. Acoustic emission signals emanated during local failure of aluminum alloys has been the
subject of numerous investigations. Possible sources of AE during deformation have been suggested as the dislocations, fracture of brittle
particles and debonding of these particles from the alloy matrix. Fatigue life and penetration behavior of long surface crack can be
evaluated quantitatively using K values proposed by authors. The influence of stress ratio on the frequency characteristics of AE signals

were investigated.
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Table 1 Chemical compositions (wt%)

Si Mn Fe Mg Cr Zn
01 0.61 0.2 4.34 0.17 0.019

Table 2 Mechanical properties

Tensile strength Yield stress Elongation
(MPa) (MPa) %
289.1 145 22

Table 3 Specimen geometries and stress conditions

(&) Surface crack specimen

Spec. Specimen geometries stress condition Srt;?os
No. t(mm) W(mm) a(mm) bfmm) A5 (MPa) R
AS-1 18 50 5 5 49.0
AS-2 18 50 10 5 54.4
AS-3 18 60 15 5 490 0.1
AS-4 18 75 35 5 42.8
AS-5 18 75 45 5 36.3
(b) Compact tension specimen
Spec.
o t@m) W@mm s (mm)  Pax ) R
AC-1 25 50 10 14.7 0.1
AC-2 25 50 10 14.7 0.8
50 50 200 50 . 50
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Fig. 1 Dimensions of specimens in mm
(@) Surface crack specimen for life prediction
(b) Compact tension specimen for acoustic emission inspection
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Fig. 2 Block diagram of experiment setup for acoustic emission
inspection system
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Fig. 3 Comparison of experimental with calculated values of crack
growth (AS-2 specimen, a, = 5mm)
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Fig. 4 Crack growth rate versus stress intensity factor range at
the front and back sides of a plate
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Fig. 5 Comparison of experimental with calculated values of crack
growth after penetration (AS-2 specimen, a, = Smm)
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Fig. 7 Short time Fourier transform for acoustic emission signal
in R=0.1 (AC-1, 1Hz)
(a) 2D representation, (b) 3D representation
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