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First-principles study of fracture mechanism of CNT/Metal interfaces
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I investigated the fracture mechanism of Carbon nanotube(CNT)/metal interface usin
g first-principles calculation in order to enhance the reliability of CNT/Metal nanocomposites. As the res
ult, the mechanical properties of CNT/metal interface in this study was affected by misfit strain between
CNT and metals as well as their bonding.



CNT

CNT CNT
CNT
CNT CNT
CNT
(1.2]
CNT/
CNT/
[ 3]
CNT/
CNT/
CNT/

CNT

CNT/
3-1
CNT/
CNT/Ni, CNT/Cu, CNT/Pt 3
CNT
CNT
CNT/
CNT  (0001) fcc
CNT

Cu 10% Pt:1%

CNT

GSFE

(111)

CNT/

CNT
Ni -15%



CNT/Cu > CNT/P > CNT/Ni
CNT/ Wsep
Work of separation Wsep CNT/
CNT/
b=a/6<112> a
Unstable stacking fault energy
USFE CNT/Pt CNT/Cu CNT/Ni
3-2 CNT/
CNT/ Sies!
— 3.500e-1
i 1 750;
CNT : DUDDE-
CNT 2
CNT/Ni. CNT/Cu,
CNT/Pt
USFE
CNT/P < CNT/Cu < CNT/Ni
CNT/Ni
180
£ 160
Wsep & ~140
2E 120
CNT/Cu < CNT/Pt < CNT/Ni £3 100
T =
- » > 80
CNT/Ni %g 60
% & 40
5 20
0
300 CNT/Pt CNT/Cu CNT/Ni
c 250
S
g 200 3 CNT/
=g
6 5 150 Unstable
SE
x — 100 .
S stacking fault energy
)
0
CNT/Pt CNT/Cu CNT/Ni CNT/
1 CNT/
Work  of
separation
CNT/ Pt/CNT Pt-Pt
C-metal USFE CNT/Ni




USFE
USFE

CNT/Pt

CNT/Cu

0.2 electrons/A3

CNT/
CNT/
USFE
[1] CNT/
USFE
CNT/
Wsep
CNT/Cu

CNT/

CNT/Ni

USFE

USFE

CNT/

Wsep

0.16
0.14
E 0.12
o 01
§008
S 0.06
[+
T 0.04
0.02
0 4 I
CNT/Pt

CNT/Cu CNT/Ni

5 CNT/

[1] Y. Sun, J. Sun, M. Liu and Q. Chen,
Nanotechnol. 18 (2007) 505704.

[2] Y. Feng, H.L. Yuan and M. Zhang, Mater.
Charact. 55 (2005) 211.

[3] M. Yuasaand M. Mabuchi, Phys. Rev. B 82
(2010) 094108.



@
YUASA, Motohiro

70635309

&)

®



