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NUMERICAL SIMULATION OF THE UNIAXIAL TENSILE
DEFORMATION OF NANOCRYSTALLINE METALS

Li Lin’ an Di Yuxian Li Hongqi
Department of Mechanical Engineering, The university of Tianjin, 300072
Abstract Mixed atomistic (molecular dynamics) and continuum (finite element)
methods offer the possibility of carrying out simulations of nanocrystalline (NC)
materials mechanical property. A phase mixture model in which nanocrystalline
materials( a —Fe, Cu, Al etc)is regarded as a mixture of crystalline phases and
intercrystalline phases(grain-boundary, triple line junction and quadratic
node) and pores is presented. Elastic modules of NC material was simulated by means
of finite element program automatic generate system—FEPG. The effects of grain size
were investigated in the literature. With a decrease of grain size and a volume
fraction of grain boundary and porosity, it was found that, the macro elastic modulus
declined step by step. The calculated results are compared with previously published

experimental data.

Keywords: Nanophase metals, Molecular dynamics, Finite element, Numerical
simulation, Elastic modulus
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