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Flow stabilization in submicron-sized copper crystals by introducing

high angle boundaries

Xiaodan Zhang, Xiaoxu Huang and Niels Hansen

Danish-Chinese Center for Nanometals, Materials Science and Advanced
Characterization Section, Department of Wind Energy, Risg Campus, Technical
University of Denmark, DK-4000 Roskilde, Denmark

The presence of high angle boundaries in a metal affects both the plastic behavior and the
strength. This is explored in copper crystal pillars with sizes around 200nm prepared by
focused ion beam. Pillar 1 is a single crystal while pillar 2 and pillar 3 contain one and
three high angle boundaries, respectively. Low yield stress and large stress drops were
observed in pillar 1, but small drops are present in pillar 2 and 3. The existence of high
angle boundaries in pillar 2 and 3 removes the large stress drops by preventing the escape
of dislocations from the pillar and the presence of these boundaries increases the stress of
crystals 2-3 times. The significant effect of grain boundaries in the crystals is analyzed by
combining the observation of microstructure, crystal rotation and strength as a function of
the plastic strain.
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