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A Study on the Effect of the Overload Ratio
on the Fatigue Crack Growth Retardation
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ABSTRACT: A growing fatigue crack is known to be retarded on application of an overload cycle. The retardation may be

characterized by the total number of cycles involved during retardation and the retarded crack length. The overload ratio plays an

important role to influence the retardation behavior. The objective of the present investigation is to study the effect of different

overload ratio on the retardation behavior. For DENT(double edge notched tension) specimens and ESET(eccentrically-loaded single

edge crack tension) specimens, fatigue crack growth tests are conducted under cyclic constant-gmplitude loading including a single

tensile overloading with different overload ratios. The proposed crack retardation model predicts crack growth retardation due to a

single tensile overloading. The predictions are put into comparison with the experimental results to confirm the religbility of this

model.
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Table 1 Chemical composition of SM490B

Composition (weight %)
Material

C Si Mn P S

SM490B 018 0.55 1.60 0.035 0.035
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Table 2 Mechanical properties of SM490B

Yield stress (MPa) 325
Ultimate tensile stress (MPa) 490
Young's modulus (MPa) 202,000
Poisson’s ratio 03
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Fig. 3 Geometry of the DENT specimen(unit:mm)
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Fig. 4 Geometry of the ESET specimen(unit:mm)
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Fig, 7 Position of plastic zone tip according to crack length
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Comparison of Crack Growth Length

Comparison of Fatigue Crack Growth Rate
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