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A comparative study of methods to predict fatigue crack growth under random
loading
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Abstract

Methods to predict fatigue crack growth are compared in a quantitative manner for crack growth test data

0f 2024-T351 aluminum alloy under narrow and wide band random loading. In order to account for the effect

of load ratio, crack closure model, Hater's equation and NASGRO's equation have been employed. Load

interaction effect under random loading has been considered by crack closure model, Willenborg's model and

Wheeler's model. The prediction method using the measured crack opening results provides the best result

among the prediction methods discussed for narrow and wide band random loading data.
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Fig. 3 Prediction results of fatigue crack growth under

random loading

Table 1 Comparison of prediction methods to
crack growth under random loading

predict

Prediction . Narrow
Method Narrow  Wide  yqe
Crack Closure £, 1.000  1.000 1.000
Method
Mean 0.988  0.908 0.941
C.V. 0.160  0.091 0.130
ondom 0.943 0939 0.937
Harter T E, 0429  0.500 0471
Method
Mean 1.554  1.437 1.485
No C.V. 0232  0.163 0.194
Retardation =
E,piom 0613 0.677  0.650
Harter T P 0286  0.000 0.118
Method i
Mean 1.850  1.897 1878
Willenborg ¢, 0233  0.164 0.188
Retardation —
E iom 0531 0454 0487
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