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ABSTRACT The nano—crystallization behavior of amorphous pure Ni during compression deforma-
tion has been investigated by using a molecular dynamics simulation. The infuence of temperature raise
due to adiabatic effect on the nano—crystallization was studied. The nucleation and growth of nano
crystal were inspected by the evolution of microstructure. It was shown that the transition from the
metastable structure to crystal structure was driven by the compression deformation. The short-range
order clusters combined and grew into the nano—crystal with the strain increasing.
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Fig.1 Computational model (a) and simulated radial dis-
tribution functions (RDFs) (b) of crystalline sample

and amorphous sample
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Fig.2 The atom configurations in the z—z section under
strains of 4.03% (a) and 23.27% (b), ordering ar-
rangement of atoms appeared
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Fig.3 RDFs of amorphous pure nickel under different

strains, the second peak at 0.35 nm characterized
crystal structure obviously appeared with increasing

strain
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Fig.4 Simulated relationship between the system kinetic

energy and strain, showing the strain induced a slow

adiabatic raise of temperature
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Fig.5 Simulated crystallization process of pure amorphous
Ni in strains of 1.55% (a), 4.03% (b), 7.75% (c),
12.72% (d), 23.27% (e) and 31.02% (f), the small
black balls represent Ni atoms which have fcc or hep
configurations, with increasing strain the numbers of
these atoms increased from 177, 191, 236, 624, 2249
to 3491 and small grains formed gradually
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Fig.6 Simulated nominal stress—strain curve of pure amor-
phous nickel sample under uniaxial compression de-

formation
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