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Table 1 Lennard-Jones potential function parameters used in

simulation
Parameter o/nm €/x107" eV ro/nm
C-Ti 0.3759 0.314 0.9398
C-Al 0.2976 3.150 0.7440
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Fig.4 Defect evolution of y phase with a thickness of 7 nm under nanoindentation
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Fig.5 Defect evolution of y-phase lamellar with different thickness: (a~c) A=10 nm, (d~f) 2=8 nm, (g~i) A=6 nm, and (j~1) A=5 nm
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Fig.6 Defect evolution of a, phase with thickness of 7 nm under nanoindentation
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Effect of Lamellar Thickness on M echanical Properties of Dual-Phase TiAl Alloy
by Nanoindentation

Liu Xinghua', Rui Zhiyuan'?, Fu Rong', Cao Hui', Wen Tao’, Yan Changfeng'~
(1. School of Mechanical and Electrical Engineering, Lanzhou University of Technology, Lanzhou 730050, China)
(2. State Key Laboratory of Advanced Processing and Recycling of Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(3. Gansu Computing Center, Lanzhou 730030, China)

Abstract: In order to investigate the effects of lamellar thickness and y/a, interface on the deformation and mechanical properties of
dual-phase TiAl alloy during nano-indentation process, molecular dynamics method was used to simulate the nano-indentation process of y
and a, phases with diamond indentation perpendicular to y/a; interface for five kinds of dual-phase TiAl alloy models. The results show
that the hardness of the material increases with the decrease of the lamellar thickness. When the lamellar thickness decreases to 7 nm, the
hardness of the material reach the maximum value. However, when the lamellar thickness further decreases, the hardness of the material
decreases. The elastic modulus of the material changes with the thickness of lamellar and is proportional to the hardness. In addition, the
deformation behavior of y phase in the nano-indentation process is mainly the stacking fault of {111} plane, and the y/a, interface can
effectively hinder the dislocation movement. The deformation behavior of a, phase is mainly the stacking fault of (0001) base plane. The
Shockley partial dislocation motion formed on the base plane leads to the phase transformation on the material surface. The prismatic plane
slip system is activated.

Key words: lamellar thickness; dual-phase TiAl alloy; mechanical properties; nanoindentation; molecular dynamics;

Corresponding author: Rui Zhiyuan, Professor, School of Mechanical and Electrical Engineering, Lanzhou University of Technology,

Lanzhou 730050, P. R. China, Tel: 0086-931-2758258, E-mail: zhiy rui@163.com



