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Molecular Dynamics Study of Uniaxial Deformation in

Perfect and Defective Aluminum
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IV. CONCLUSIONS

In this work, both MD simulations with the EAM potential and first principles calcu-
lations have been employed to investigate the uniaxial tension and compression for perfect
crystal aluminum. The stress-strain relations generated by MD reproduce the results by
first principles in the ideal strengths and the critical strains where the peak stresses appear.
MD simulations have been performed to study the cylindrical void effect on the uniaxial
tension of Al. The obtained simulations show that the dimension in the axial direction
has a smaller effect on the ideal strength than the dimension in the radial direction. A

defect pattern accompanied with the dislocation nucleation and emission from the void
free surface are observed. To study the effect of the GB, we simulate a symmetric tilt GB
¥5(310) and strain is imposed perpendicular to the boundary interface. And we can clearly
see that fracture starts at the GB. Besides, we can also draw the following conclusion: the

temperature, strain rate, and deformation direction have large influences on the value of
the ideal strength.
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