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Ductile Crack Growth Analysis in C(T) Specimen
Using Stress-triaxiality Dependent Cohesive Zone Model in FEM
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In this study, a stress-triaxiality-dependent cohesive zone model (TDCZM) is proposed to account for the
influence of stress triaxiality on material failure. The two primary cohesive parameters—tensile strength
and fracture energy—are treated as functions of local stress triaxiality obtained from solid elements
adjacent to cohesive interface elements. A 3D ductile crack growth analysis is conducted on a steel C(T)
specimen. The analysis results are validated by comparison with experimental data and those obtained
using a conventional cohesive zone model with constant parameters. The validity of TDCZM in modeling

3D crack growth in ductile materials is demonstrated.
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Fig.1 Trapezoidal traction-separation law.
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Fig.2 Relationship between cohesive strength 7o and triaxiality

n obtained by stationary crack analysis of Mini-C(T),
0.5T-C(T) specimen.
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Number of nodes: 11,8111
solid elements: 104,832
interface elements: 3,520

Fig.3 Quarter finite element model of side-grooved Mini-C(T)
specimen.
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Fig.4 Comparison of the load-displacement curves obtained by
TDCZM, constant CZM, and experiment.
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Fig.5 Propagating crack front shapes with corresponding load-
line displacement (LLD) by TDCZM and constant CZM.
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Fig.6 Comparison of the average crack extension obtained by
TDCZM, constant CZM, and EXP.
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