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Controlled Synthesis, Processing, and Applications 
of Structural and Functional Nanomaterials — 
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a Nanowire for Advanced Bandgap Modulation: Growth, Structural 
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Arbiol1;  1ICREA and Institut de Ciencia de Materials de Barcelona, ICMAB-
CSIC 
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Adding Two New Members to the MXenes Family: Michael Naguib; J. Halim1; 
J. Lu2; L. Hultman3; Michel Barsoum; Yuri Gogotsi4;  1Drexel University; 2IFM 
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Charlotte
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2:00 PM  Invited
Stresses near Grain Boundaries in Deformed Polycrystals: Jun Jiang1; T 
Britton2; Angus Wilkinson1;  1University of Oxford; 2Imperial College London 
2:20 PM  Invited
Changes in Deformation Resistance of Cu with Variations between Low and 
High-angle Dominated Grain Boundary Character: Philip Eisenlohr1; Jiri 
Dvorak2; Petr Kral2; Vaclav Sklenicka2; Wolfgang Blum3;  1Max-Planck-Institut 
für Eisenforschung; 2Academy of Sciences of the Czech Republic; 3Universität 
Erlangen-Nürnberg 
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Flow Stabilization in Submicron-sized Copper Crystals by Introducing 
High Angle Boundaries: Xiaodan Zhang1; Xiaoxu Huang1; Niels Hansen1;  
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Silicon Nitride-graphene Composites with Improved Strength and 
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Using SPS: Luke Walker1; Victoria Marotto1; Mohammad Rafiee2; Nikhil 
Koratkar2; Erica Corral3;  1The University of Arizona; 2Rensselaer Polytechnic 
Institute; 3The University of Arizona 
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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, Risø 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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