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The stress analysis code based on a three-dimensional level set extended

finite element method (XFEM) using only the Heaviside function referred to as NLXFEM3Dstrcut and the
crack propagation analysis system referred to as Sim2d, which controls executions of the XFEM code,
were developed to perform crack propagation analyses of structures having a dissimilar interface.
The developed system extends crack front geometry, which can be modeled independently of finite
elements, using stress intensity factors evaluated at the crack front and Paris’ law and smooths
the geometry using the 3rd-order Bezier curve. The method was applied to the fatigue crack
propagation test analyses of CT test specimens with cladding, and asymmetric crack propagation

behavior én the specimen®s thickness width direction, which was also observed by the experiment, was
simulated.
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#F 1 NLXFEM3Dstruct DfLEk

Code NLXFEM3Dstruct
Latest version 1.230207
Development language ANSI-C
Discretization method eXtended Finite Element Method
Analysis type ® Elastic Static Analysis

® Elastic-plastic Static Analysis
Element type ® 8-node hexahedral element

® 8-node interface element considering

cohesive zone model

Material type ® [sotropic

Enrichment type Heaviside function

Method use to solve the system | Direct method:
equation ®Skyline method
® Pardiso (Intel Math Kernel Library)

Evaluation J-integral and SIF Domain Integral Method
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® Enriched with asvmptotic basis ®  Enriched with Heaviside function
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