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Fig.1  Lattice structure of γ-TiAl 
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Fig.2  Nanometric cutting model of single crystal γ-TiAl alloy!Ti 

atoms are green, Al atoms are red" 
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Fig.3  Diagram of the cutting process at cutting distances of 3 nm  

(a) and 12 nm (b) 
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Fig.4  Number variation of atoms with the cutting distance on the 

surface 
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Fig.5  Newtonian layer temperature variation curve of the 

workpiece in nanometric cutting process 
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Fig.6  Variation curve of system potential energy in nanometric 

cutting processp
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Fig.7  Dislocation in nanometric cutting process 
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Fig.8  Cutting sections of different cutting depths: (a, c) 0.5 nm and (b, d) 1.5 nmp
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Fig.9  Variation curves of crystal structure at different cutting depths: (a) hcp, (b) bcc, and (c) dfccp
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Fig.10  Variation curves of the temperature at different cutting 

depths 
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Fig.11  Variation curves of the potential energy at different 

cutting depths 
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Fig.12  Effect of different cutting depths on dislocation: (a) 0.5 nm, (b) 1 nm, and (c) 1.5 nmp
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Fig.13  Cutting sections of different cutting speeds: (a) 50 m/s, (b) 100 m/s, (c) 200 m/s, and (d) 400 m/sp
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Fig.14  Variation curves of crystal structure at different cutting speeds: (a) hcp, (b) bcc, and (c) dfccp
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Fig.15  Variation curves of temperature at different cutting speeds 
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Fig.16  Variation curves of potential energy at different cutting  

speeds 
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Fig.17  Effect of different cutting speeds on dislocation: (a) 400 m/s, (b) 200 m/s, (c) 100 m/s, and (d) 50 m/s 
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Abstract: Molecular dynamics simulations were employed to study the nanometric machining process of single crystal γ-TiAl alloy. The 

influences of different cutting speeds and cutting depths on nanometric cutting process of single crystal γ-TiAl alloy were discussed 

by molecular dynamics modeling, calculation and analysis. The results show that the accumulated volume of chips increases with the cutting 

depth increasing in nano-cutting process; at the same time the atoms in the chip stack are tighter and the dislocation density is increased. 

However, the dislocation density is decreased with the cutting speed increasing. In a certain range of cutting depth and speed, in front of the tool 

will produce “V”-type dislocation ring of the cutting process, and the temperature and potential energy of the workpiece will increase 

correspondingly. When the cutting speed is 400 m/s, in particular, there is no atomic misalignment on the cutting surface in front of the tool. 

Key words: single crystal γ-TiAl alloy; nanometric cutting; molecular dynamics; dislocation 
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