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ABSTRACT

The so called Crack Tip Condensed Plasticity (CTCP) model, developed by S. Pommier [1], for an effi-
cient simulation of confined plasticity fatigue crack propagation has been implemented in the ANSYS
software. The numerical method combine finite element discretization and updating mesh (by morph-
ing, for instance) to be consistent with the evolving crack front as predicted by the propagation law. This
process is repeated iteratively on the whole considered time domain [2]. For this purpose, we propose
a global model reduction strategy [3] in order to drastically decrease the computational cost of these
types of problems. After an initialization phase, a nominal stress intensity factor (SIF) is computed. For
that first step, a linear elastic finite element problem corresponding to the current crack configuration
is set up. Then by using the SIF, the plastic behavior of the cracked structure is obtained, thanks to
the CTCP model. After that, an additional a priori model reduction technique is used to accelerate
the CPU time of the whole simulation. This technique consists in building incrementally and without
any previous calculations a reduced basis specific to the considered test-case, by extracting information
from the evolving displacement field of the structure. Finally, the displacement solutions of the updated
crack geometries are sought as linear combinations of those few basis vectors. This allows to reach
accurate simulations of 3D fatigue crack propagation with large numbers of cycles in a reasonable CPU
time.
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