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Abstract - TFatigue behavior of before-and-after penetration was examined
experimentally using surface pre-cracked specimens of aluminium alloy 5083-0. The
fatigue crack shape before penetration is almost semicircular, and the measured aspect
ratio is larger than the value obtained by calculation using K values proposed by
Newman-Raju. It is found that the crack growth behavior on the back side after
penetration is unique and can be divided into three stages. By using a crack propagation
rule in case of long surface crack, the change in crack shape after penetration can be

evaluated quantitatively.
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Fig. 1. Dimensions of specimens ; all

dimensions in mm.

Table 1. Specimen geometries and test results

Specimen geomet Stress | Stress
Specimen P & ™Y | condition | ratio
no. t w ao do R
(mm)| (mm) | (mm) | (MPa)

AL-1 18 50 5 490 0.1
AL-2 18 50 10 544 0.1
AL-3 18 60 15 49.0 0.1
AL-4 18 % 35 428 0.1
AL-5 18 75 45 363 0.1
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Fig. 2. Crack model to evaluate the stress
intensity factor after penetration.
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Fig. 4. Comparison of experimental with
calculated values of crack growth.
(Al-4 speciment, ap=35mm)
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Photo. 1. Fatigue fracture surfaces.
i) Specimen AL-2 (experiment)
ii ) Specimen AL-2 (calculation)
iii) Specimen AL-4 (experiment)
iv) Specimen AL-4 (calculation)
v) Specimen AL-5 (experiment)
vi) Specimen AL-5 (calculation)
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