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Coupling of FEM with Monte Carlo for simulating
recrystallization in cold rolling pure aluminum sheet
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Abstract: The finite element method (FEM) and Monte Carlo method (MC) were coupled to simulate the microstructure
evolution of inhomogeneously deformed aluminum sheet after annealing. Finite element method was used to calculate the
stored energy distribution of the cold rolling aluminum sheet. On the assumption of the mesoscale non-uniform energy
distribution, taking macro-scale non-uniform energy distribution into account, the stored energy distribution obtained

from FEM was then used in Monte Carlo method to simulate the microstructure evolution. The modeling results are

compared with the theoretical and experimental results and an acceptable agreement is achieved.
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Table 1 Parameters of rollers and blank

D/ E/ p! o/ E/
mm GPa (kg'm ) v MPa MPa
Roller 170 300 7 900 0.29 - -
Blank" - 69 2770 033 557 38.6

Part

1) The dimention is 140 mm(/) X 20 mm(b) X 8 mm(%)
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Fig.1 Sketch map of selected path and simulation region
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Fig.2 Distribution of stored energy in cold rolling Aluminum

sheet: (a) Stored energy curves through normal direction;

(b) Stored energy curves through transverse direction
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85); (b) Microstructure in region B (MCs=99)
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Fig.5 Influence of stored energy on nucleation rate: (a) Nucleation rate curve in region 4; (b) Nucleation rate curve in region B
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Fig.6 Influence of stored energy on mean grain size: (a) Mean grain size curve in region 4; (b) Mean grain size curve in region B
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