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Problem Description PPR Cohesive Zone Model
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Majority of a fatigue crack’s life spent in the microstructurally small fatigue crack « PPR CZM used to account for the A,

(MSFC) phase. Estimates as high as 90%. interface mobilizations. S -

e Published in 2009 in 2D. Generalized
at Cornell to 3D.

Grain boundary decohesion (intergranular fracture) and particle - matrix debonding
occur in some aluminum alloys.

*  Unlike other CZMs, PPR is robust in

. . . . ) : - -4,
To model accurately MSFC behavior in aluminum microstructures, must account for mixed-mode analyses. 5 5, 5,
these interface mobilizations. e Characterizes different fracture
. o ] . energies, considers different cohesive
Massively parallel finite element analyses are coupled with crystal plastic and strengths, and describes various .
COheSive material mOdeIS to quantif)' these mObiIizationS as accuratel)’ as POSSibIe° material SOftening behaviors. Park, K., Paulino, G. H., and Roesler, . R. (2009).“A unified potential-based cohesive model of mixed-mode fracture” J. Mech. Phys. Solids, 57(6), 89 1-908.
idealized cubical POIYC r)’StaI Refinement Study Interplay between plastic slip and cohesive
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rolled-grain polycrystal
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