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Abstract

For assessing significance of a defect in a component operating at high (creeping) temperatures, accurate
estimation of fracture mechanics parameter, C-integral, is essential. Although the J estimation equation in the
GE/EPRI handbook can be used to estimate the C'-integral when the creep-deformation behavior can be
characterized by the power law creep, such power law creep behavior is a very poor approximation for typical
creep behaviors of most materials. Accordingly there can be a significant error in the C'-integral. To
overcome problems associated with GE/EPRI approach, the reference stress approach has been proposed, but
the results can be sometimes unduly conservative. In this paper, a new method to estimate the C -integral for
defective components is proposed. This method improves the accuracy of the reference stress approach
significantly. The proposed calculations are then val idated against elastic-creep finite element (FE) analyses
for four different cracked geometries following various creep -deformation constitutive laws. Comparison of
the FE C-integral values with those calculated from the proposed method shows good agreeme nts.
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used in the present finite element analyses
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Table 2 Expression of the yp~factor for the cracked
geometries used in the present finite element
analyses
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Table 3 g, b, ¢, d;values for f-projection law

Geometry y I a; b o d{(x10%
M(T) 1.0 1 -8.736 | 0.004604 | -0.04489 | 0.6814
C(T) 0.72+1.29x - 1.01x> 2 -23.46 0.02225 | 0.02195 | -0.1951

ECCC | 0.95+0.46x+0.69x> 3 -1.869 | -0.002034 | -0.05497 | 0.799
EACC | 0.79+0.21x+0.47x> 4 -16.43 0.009149 | -0.04723 | 0.719
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Table 4 Values of the f,.4 for generalized creep law and
the corresponding €

8 -projection RCC-MR
Geometry bred Cri(t=tyeq) bred Cre(t=t,eq)
(hour) | (M/mm/shr) | (hour) | (N/mm/hr)
M(T) 1709.20 | 0.104202 | 326.85 | 0.92439
C(T) 2927.15 1 0.77395 | 944.01 | 0.32293
ECCC 1723.87 | 1.78178 | 322.12| 1.49754
EACC 805.51 3.41463 | 101.77 | 5.48365

Table 5 Comparisons of the K values

K (MPaymm )
Geometry :
Reference | ABAQUS lei;:/re;nce
0
M(T) 637.22 638.01 0.12
C(T) 704.10 702.14 -0.28
ECCC 797.46 797.42 -0.01
EACC 809.36 818.52 1.13

Table 6 Comparisons of the C* values for power-law

creep
C"(kN/mm/hr)
Ge i
oMY | GE/EpRI | ABAQUS | D ‘Tﬁ;‘;"ce
0

M(T) | 0.00161710 | 0.00170623 | 5.51
C(T)__ | 0.00101802 | 0.00100358 | -1.42
ECCC_| 0.00230670 | 0.00253081 | 9.72
EACC | 0.00466846 | 0.00528543 | 13.22
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