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 توجه !

برای تهیه مقاله ترجمه شده کامل  این فایل تنها قسمتی از ترجمه میباشد.  
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برای تهیه مقاله ترجمه شده کامل با فرمت این فایل تنها قسمتی از ترجمه میباشد.
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5. Conclusions

Molecular Dynamics MDŽ . simulation of indentation–
scratching was conducted on single crystal aluminum in
different orientations and scratch directions, namely,
� 111Ž . 110w x, 111Ž . 211w x, 110Ž . 110w x, 110Ž . 001w x, 001Ž . 110w x,
001Ž . 100w x, 120Ž . 210w x, 012Ž . 221w x4, to investigate the ex-

tent of anisotropy in hardness and friction coefficient of
this material. Specific conclusions that may be drawn from
this study are given in the following. In some cases, only
experimental observations are summarized as specific rea-
sons for their behavior are not known at this stage.

1Ž . The calculated hardness values were found to be an
order of magnitude higher than the engineering hardness
values at the macrolevel and in the range anticipated at the
nanolevel due to size effect. The magnitude of hardness
was found to increase significantly as the indentation
depths were reduced to atomic level.
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