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Objectives Response Surface Development Using LEFM Toolset Enhancement for NLFM Capabillity
> Develop finite element (FE)-based fracture mechanics > “Design of Experiment” » Material state mapping employed between 3D FE meshes
toolset to predict residual strength of damaged airframe - Inputs are damage parameters (size, shape, location) during incremental crack growth and adaptive remeshing
structure based on realistic, high fidelity fracture simulations based on accident reports, images, and computer
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» Combine fracture simulation toolset with response surface simulations
methodology to provide damage-dependent structural | 2
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» Developing robust numerical tools to explicitly model Model Input
complex, nonlinear fracture processes using 3D solid/shell Parameters » Nonlinear fracture parameter incorporated into analysis
(models courtesy A.R. Priest of Cornell)

FEA with adaptive remeshing

- Crack tip displacements (CTD) are evaluated during
nonlinear FE analysis and are compared to user-
specified critical value

- CTD values are computed through-the-thickness
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» Automating the modeling process so that residual strength
predictions used to generate a response surface can be
efficiently obtained from fracture simulations

at user-specified distance, d, behind crack front(s)

Technical Approach - CTD values describe three displacement modes

» Employ and augment current software framework:

- Use 3D fracture analysis code (FRANC3D\NG)
iIntegrated with commercial FE
analysis code (e.g. ABAQUS)
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Boundary conditions *Remesh “Prepareresults
*Analyze fracture ASCII file
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