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Prediction of Fatigue Crack Propagation Life under
Constant Amplitude and Overloading Condition

0. S. Lee* and S. G. Kim**

ABSTRACT

Ship structures and aircraft structures are consisted of thin sheet alloy, so it is very important to under-
stand the characteristics of fatigue crack propagation of that material and to establish the data base. The
data for fatigue crack propagation behavior scatter very much even under identical experimental conditions
with constant loading. The behavior of fatigue crack propagation under regular and irregular cyclic loadings
is known to be highly affected by complicated factors such as plastic zone developed at the vicinity of crack
tip and reduction of cross sectional area. In this paper, the controlled stress amplitude and overload fatigue
crack propagation tests have been conducted to investigate the effect of varying factors such as plastic zone
size near the crack tip and area reduction factor (AF) on the fatigue crack propagation behavior. A better
simulation of fatigue crack propagation behavior is found to be obtainable by using Wheeler and Willenborg
models with AF effect.
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Table 1 Chemical composition of Al 2024-T3 aluminum alloy

(WL.%)
Si | Fe|cu Mo mglor|zn|l i [ A
0.11]023 446|058 ] 144 ] 004|003 ]002] Bal

Table 2 Mechanical properties of Al 2024-T3 aluminum alloy

Yield strength (MPa) | Tensile strength Elongation
(0.2% offset) (MPa) (%)
345 500 17
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Fig. 2 Geometry of specimen
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Fig. 3 Constant load type of sine wave
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Fig. 5 General view of experimental setups
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Fig. 5 Flow chart of fatigue crack propagation life prediction
program
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Fig. 6 Crack length plotted against the number of repeated
cycles in Al 2024-T3 alloy, R=1/4
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Fig. 7 Relationship between fatigue crack growth rate and
stress intensity factor range, R=1/4
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Fig. 8 Comparison between three results obtained by experi-
ment and simulations - constant amplitude loading
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Fig. 9 Comparison between three results obtained by experi-
ment and simulations - overloading condition
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