© —MHAFEABARGEIZR

F-04-03

HEIXEERSRXE Vol 28 (2023F5H)

FBBEE BT HHER

HEI¥S

XFEMIZ& 59 Ty F{FHECTHERD
it F3 45 K 4% 2T

Evaluation of stress intensity factor of a CT test specimen with cladding by XFEM
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To evaluate structural integrity of structures with dissimilar material interfaces such as clad steel, it is
important to calculate the stress intensity factors at the crack tip. In this paper, a three-dimensional level
set XFEM enriched with only Heaviside step function is applied to stationary crack analysis of a CT test
specimen with cladding used for fatigue crack growth test. The stress intensity factor is evaluated directly
from the J-integral without mode separtion by M-integral. The distribution of stress intensity factor along
the crack front obtained by XFEM is compared with that by FEM.
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Table 1 Material properties of SM490 (Base metal) and Type308 (Cladding).

Material Young’s modulus [MPa] Poisson’ ratio *Paris C Paris m
SM49.O E=210,980 v=0.28 2.56x10°1° 3.98
(Isotropic)
Type308 Ei=E»=182.52, v12=0.166, 6
(Transverse isotropic) E;=121.25 vi3=v23=0.515 2.60x10 4.09
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*Unit of AK : MPa-mm'?
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Fig.1 Coordinate systems utilized in the present analysis.
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Fig.2 CT test specimen with cladding
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Fig.3 Distribution of K1 along the crack front of CT test
specimen with cladding.
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