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Abstract

Theoretical mechanics analysis and finite element simulation were performed to investigate creep

deformation behavior at the crack tip of transversely isotropic materials under small scale creep (SCC)
conditions. Mechanical behavior of material was assumed as an elastic-2™ creep, which elastic modulus ( E ),
Poisson’s ratio (v ) and creep stress exponent (7 ) were isotropic and creep coefficient was only transversely

isotropic. Based on the mechanics analysis for material behavior, a constitutive equation for transversely

isotropic creep behavior was formulated and an equivalent creep coefficient was proposed under plain strain
conditions. Creep deformation behavior at the crack tip was investigated through the finite element analysis.
The results of the finite element analysis showed that creep deformation in transversely isotropic materials is
dominant at the rear of the crack-tip. This result was more obvious when a load was applied to principal axis
of anisotropy. Based on the results of the mechanics analysis and the finite element simulation, a corrected

estimation scheme of the creep zone size was proposed in order to evaluate the creep deformation behavior at

the crack tip of transversely isotropic creeping materials.
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Fig. 1 Two-dimensional finite element mesh for standard
C(T) specimen
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Table 2 Conditions of finite element simulation for
transversely isotropic creep behavior
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Fig. 2 Schematic representation for the conditions of
finite element analysis (L is longitudinal; T is

transverse)
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