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Effects of indenter depth and velocity in nano-Cu film

scratch process using multiscale method

GUI Junmin, NI Yushan
(Department of Aeronautics and Astronautics, Fudan University, Shanghai 200433, China)

Abstract: The surface scratch processes of nano-Cu film at different depths and velocities have been simulated by
using bridging domain method.Firstly, both of the friction force and the system deformation energy increase ob-
viously with the rise of indenter depth, while changing the friction velocity has little effect.Secondly, statistical
analysis for the numbers of dislocation atoms shows that the indenter depth has a significant effect on the occur-
rence of dislocation in the friction process. The number of dislocation atoms increases significantly with the rise
of indenter depth. The contributions of different deformation mechanisms to the total strain are quantitatively
analyzed. The influences of indenter depth on the strain contribution are discrepant for different deformation
mechanisms. The performance of FCC strain decreases with the rise of indenter depth and the contributions of
dislocation and twinning atoms are less affected by the change of depth. Lastly, the friction velocity has almost
no impact on micro-deformation mechanisms such as dislocation and twinning, which is consistent with the re-
sults of the friction force and the system deformation energy.

Key words: bridging domain method; quantitative statistics; nano-friction;dislocation
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Preparation and supercapacitor performance of NiS-NCNTs composite
DI Fang',XING Tianyu”*,ZHAO Xiaoping”, LI Lixiang',
GENG Xin',SONG Renfeng’, AN Baigang'
(1. School of Chemical Engineering, University of Science and Technology Liaoning, Anshan 114051, China;
2.Hengli Petrochemical (Dalian) Ltd., Dalian 116318, China;
3. Ansteel Mining Engineering Corporation, Anhsan 114004, China)
Abstract: The composite NiS-NCNT's was prepared by using the nitrogen doped carbon nanotubes (NCNTs) and
the C,, H,, N, NiS, as the support and the precursor of NiS, respectively, through the heat treatment method.
The influence of treatment temperature on the morphology., structure, texture and supercapacitor performance
of the composite materials was investigated. At 400 °C, the pyrolysis of C,, H,o N, NiS, results into the formation
of «-NiS, and thus the composite of NiS-NCNTs was formed. However, the small amount of NiS with large
particle size is produced at 400 °C since the low temperature. At 500 C, the size of NiS become smaller and its
amount increases. At 600 C, the «-NiS transforms to B-NiS and the new phase of NiyS; formed. The NiS-NC-
NT500 prepared at 500 °C owns the highest volume of mesopores with size of 2-5 nm, facilitating ion transport,
and the largest specific surface area for charge accumulation. Therefore, as the electrode materials of superca-
pacitor, it exhibits a high specific capacitance and good durability of chare-discharge cycles.

Key words: nitrogen doped CNTs; NiS; supercapacitor



