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Atomic Simulation on Deformation and Fracture of Small Component
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The focus in this paper is put on the local behavior of deformation and fracture in small

components. The distributions of stress and elastic constants are investigated using the

atomic simulation technique. Moreover, the local fracture criterion is discussed on the

basis of energy balance.
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Fig.1 Mlustration explaining delamination of thin film.
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Table 1 Parameters in Morse potential function.

D,eV  k, 1/nm r;, nm
Material 1 0.3429 13.59 0.2866
Material 2 0.7395 15.63 0.2751
Material 1-2 0.05036 14.61 0.2806
z[001]
[100] Ly [010] Dimension in nm
Periodic 19.8
Load F )
Material 1
©
(]
L 21.6 \ JI
Material 2 Fixed layer

Fig.2 Atomic arrangement of thin film and substrate for
the simulation.
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Fig. 3 Stress distribution along the interface between
thin film and substrate. The broken lines indicate the
result obtained by FEM analysis.
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Fig.4 Simulation cell of X5 tilt grain boundary in

aluminum.
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Fig.5 Distribution of atomic stress near the grain
boundary.
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Fig.6 Distribution of local elastic coefficient near the
grain boundary.
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Fig.9 Snapshots of atoms during the unstable deformation of cracked material under different boundary conditions.
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Fig.10 Change in normalized minimum eigenvalue

during tension.
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Fig.11 Eigenvectors at the beginning of the unstable
deformation.
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