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The Retardation of Fatigue Crack Growth and Its Mechanisms
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Abstract

For the analysis of the retardation behavior in 7075- T73 aluminum alloy, which is produced

after a single overloading, the effects of the crack depth{@ /W), the baseline stress intensity factor

range (4K,), and 9; overload (%5 O.L.)

the retardation after a single overloading increased with a decrease in ¢/ W

AK,, and %0 1.

are examined. Test results showed that the amount of

and increase in

These phenomena are related to the change of the micro-crack growth direc-

tion and the crack branching in near-surface of the specimen. It was difficult to explain the

retrdation after a single overloading by the plastic zone size only. Main mechanisms of these

retardation phenomena are the crack closure and the relaxation of K at the crack tip, which are

caused by the branching and deflection of the crack.
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Table 1 Overload test results

%O-L. a/W AKy(Kimax) Komax Na aa Wa
8.0 (8.9) 13.4 3400 0.44 0.05
0.40
11.5 (12.8) 19.2 5370 2.04 0.29
50 8.0 (8.9) 13.6 1940 0.32 0.05
0.56
11.6 (12.9) 19.4 2620 1.12 0.29
8.2 (9.1) 13.6 1560 0.28 0.05
0.65
11.6 (12.9) 19.6 1900 0.82 0.30
8.0 (8.8) 17.7 9380 1.10 0.12
0.40
11.3 (12.6) 25.7 12100 3.52 0.52
100 8.0 (8.9) 17.9 6290 0.82 0.13
0.56
11.4 (12.6) 26.2 8420 2.68 0.54
8.1 (9.0) 18.3 4810 0.61 0.13
0.65
11.5 (12.8) 25.8 7960 2.05 0.52
7.9 (8.8 20.3 16150 1.50 0.32
0.40
11.5 (12.7) 29.2 20630 4.44 0.66
130 8.0 (8.9 20.6 11550 1.22 0.33
0.56
11.5 (12.8) 29.8 19000 3.82 0.69
8.1 (9.0) 20.8 10860 0.81 0.34
0.65
11.6 (12.9) 29.7 18770 3.07 0.69
AKs, Kimax, Koimax - MPavm
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