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___Introduction

Ductile fracture
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It is impossible to directly observe the process for
the generation of voids in atomic scale.




Molecular-dynamics simulation |
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@ a powerful tool for analyzing the crystallization processes
in atomic scale.

example, Growth process of silicon....

initial after 2.3 ns after 4.5 ns




Method of molecular-dynamics simulation
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Initial conditions
(structure, temperature)

Calculation of atomic force
using interatomic potential

!

Calculation of positions of atoms
by solving equation of motion




Method of molecular-dynamics simulation

@ Single crystal including vacancies

® Poly crystal ( including grain boundary )



Single crystal of BCC Fe including vacancies
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@ MD cell : 100 x 100 x 100 A3
@ 85,738 atoms
@ Periodic boundary conditions for X,Y and Z direction

@® Finnis-Sinclair potential



initial = 0. . .




Only unstable atoms were monitored...
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Single crystal of BCC Fe
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® MD cell : 81 x 94 x 115 A3
@ 73,058 atoms
® Periodic boundary conditions for X,Y and Z direction

@® Finnis-Sinclair potential
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In the experiment...
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Fig. 9. Changes in upper shelf energy and DBTT as a function of
grainsize.
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Conclusions

We have performed MD simulation of ductile
fracture...

@ In the case of single crystal, a void was generated
from a position tangled with dislocations.

@ In the case of poly crystal, a void was generated
from grain boundary.



