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Fig.1  Simulation model for titanium nano-pillars 
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Fig.2  Variation curves of EAM potential energy function: (a) pair potential function; (b) electron density function; 

(c) embedding energy function 
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Fig.3  Typical stress-strain curves subjected to uniaxial tension 
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Fig.4  Schematic diagram of atoms arrangement along the 

[1120]  direction on the single-crystal titanium pillar 

under tension loading of ε=3.98% (a), ε=4.06% (b), ε= 

9.62% (c), and ε=66.85% (d); a close-up of the boundary 

marked by a rectangle in Fig.4b (e), and a close-up of the 

necking marked by a rectangle in Fig.4d (f) 
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Fig.5  Lattice structure of titanium single crystal (a), schematic 

illustration of the reorientation mechanism from (b) to (c) 

in the (1120)  plane 
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Fig.6  Typical stress-strain curves subjected to uniaxial 

compression 
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Fig.7  Three-dimensional view of the dislocation and stacking faults 

on the single-crystal titanium pillar under compression 

strain of ε=3.81% (a), ε=3.89% (b), and ε=4.06% (c);     

(d) atomic configuration view from [0001] direction 
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Unsymmetry of Tension and Compression in Titanium Single-crystal 

Nanopillars Based on Molecular Dynamics Simulation 

 

Li Ping, Chu Qian, Yan Siliang, Ji Xiaohu, Xue Kemin 

(Hefei University of Technology, Hefei 230009, China) 

 

Abstract: The plastic deformation mechanisms of the titanium single-crystal nanopillars under both tension and compression were studied 

with the molecular dynamics simulation method. In this work, the research focuses on two aspects around the microscopic deformation 

mechanisms: stress-strain analysis and the evolution of atomistic configuration. The results indicate that the {1012}  twinning and 

stacking fault dominate the tension deformation along the [0001] direction. The <a> slip is the principal factor leading to the initial 

yielding and then the <c+a> pyramidal slip occurs to coordinate both vertical and horizontal strains for the compression condition along the 

[0001] direction. Additionally, no twinning is found in compression. Besides the conventional {1012}  plane, semi-coherent 

basal-prismatic interfaces between parent and reoriented crystal are also observed under tensile loading. 

Key words: molecular dynamics; titanium single-crystal; reoriented crystal; twinning; dislocation 

 

Corresponding author: Xue Kemin, Ph. D., Professor, School of Material Science and Engineering, Hefei University of Technology, Hefei 

230009, P. R. China, Tel: 0086-551-62905110, E-mail: xuekm0721@sina.com 


