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A Study on the Effect of a Single Overload on Fatigue Crack Retardation
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ABSTRACT: Ships and ocean structures are generally under random loading. Various type of variable-amplitude loading affects
fatigue crack growth and fatigue life. However interaction effects due to irregularity of loading, including random loading have not
explained exactly and it is difficult to examined fatigue crack growth behaviour and fatigue life for this reason. Therefore in this
paper crack growth tests with constant-amplitude loading including a single overload were conducted to measure plastic zone size
near crack tip of DENT specimen. And the observed plastic zone sized were discussed in terms of crack growth rate. As a result

of this the effect the plastic zone size due to the overload is examined on the effect on crack growth rate and, consequently, fatigue
life. )
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Fig. 1 [lumination configuration for in-plane electronic speckle
pattern interferometry analysis
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Fig. 2 Crack growth due to overload
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3.1 Wheeler model
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Table 1 Chemical composition of SM490B

Composition (weight %)
Material

C Si Mn P S

SM490B 0.18 0.55 1.60 0.035 0.035

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. 5 Change of strain contour measured by ESPI system
according to constant amplitude cyclic loading
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Fig. 6 Comparison of the plastic zone sizes on the basis of the

crack length measured by ESPI system

The Changs of Plastic Zone Growth(DENT-3)
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Fig. 7 Change of position of plastic zone tip according to crack
growth length
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The Change of Plastic Zone Growth(DENT-5)
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Fig. 8 Change of position of plastic zone tip according to crack
growth length
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Crack Growth Test for DENT-3
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Fig. 9 Crack growth length curve according to fatigue
life
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Fig. 10 Fatigue crack growth rate curve according to
crack growth length
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Fig. 11 Crack growth length curve according to fatigue life
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Fig. 12 Fatigue crack growth rate curve according to crack
growth length

Comparison of Crack Growth Length
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Fig. 13 Comparison of crack growth length curve according to
fatigue life
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