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Abstract: This paper estimates the time-dependent crack-tip stress fields under elastic-plastic-creep conditions. We
perform Finite-Element (FE) transient creep analyses for a Single-Edge-notched-Bend (SEB) specimen. We investigate
the effect of the initial plasticity on the transient creep by systematically varying the magnitude of the initial step-load.
We consider both the same stress exponent and different stress exponent in the power-law creep and plasticity to
determine the elastic-plastic-creep behaviour. To estimation of the crack-tip stress fields, we compare FE analysis
results with those obtained numerically formulas. In addition, we propose a new equation to predict the crack-tip stress
fields when the creep exponent is different from the plastic exponent.
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Fig. 1 Schematic SEB specimen considered in this work
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Fig. 3 Modified Boundary layer analysis
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Fig. 4 Radial variation of normalized opening stress from
elastic-plastic FE calculations of the SEB
specimens at time =0 (m=5)
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Table 1 Values of J(0) in Eq. (5) from FE results

J(0) (MPa - mm)

L, 0.5 0.8 1.0

m=n=5 6.03 20.20 42.40
m=n=10 5.67 17.92 42.39
m=5, n=10 6.03 20.20 42.40
m=10, n=5 5.67 17.92 42.39

Table 2 Values of C* in Eq. (6) from FE results

C* (MPa * mm/h)
L, 0.5 0.8 1.0
m=n=5 1.06 17.85 68.07
m=n=10 6.84 1203 14001
m=5, n=10 6.84 1203 14001
m=10, n=5 1.06 17.85 68.07
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Fig. 5 Radial variation of normalized opening stress under steady state creep conditions for SEB: (a) m=n=5 and (b)

m=10, n=5
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Table 3 Values of ¢ in Eq. (10)

r/a=0.005 r/a=0.01 r/a=0.015
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