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Strengthening by stress oriented precipitates in Aluminium alloy micro piller
and dislocation dynamics simulation
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By applying stress aging method, stress orienting effect of precipitates and
its mechanical properties of age-hardenable aluminum alloys were clarified.

By analyzing the internal stress of misfit precipitates using the Eshelby inclusion method, it was
shown that the geometric arrangement of precipitation variants affects the interaction force on the
dislocation motion, resulting in the emergence of mechanical anisotropy. The internal stress caused
by precipitates was also investigated in case of that the plastic deformation is dominant in matrix
phase.By analyzing dislocation motion in an internal stress field using the discrete dislocation
dynamics method, It was found that the elementary process of dislocation motion was greatly affected
by the distribution of local internal stress, and as a result, the relationship between the
external force and plastic strain when a dislocation overcomes a precipitate was clarified.
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