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Morphology transformation of carbon nanotubes mixed with
copper powder during mechanical ball milling process

GU Wan-li, SHENG Wen-bin

(School of Mechanical Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: Carbon nanotubes with diameters of 2 nm, 8—10 nm and 80—100 nm were mixed with copper powder and

treated by mechanical ball milling process for different milling times. The morphology transformation of carbon

nanotubes during ball milling process was observed by SEM and TEM, respectively. The results show that the carbon

nanotubes with diameter of 80—100 nm are fractured and the characteristic structure of nanotube is kept under the

mechanical ball milling process. The broken nanotubes were obtained and a lots of neoplasitc tubes are formed. Whereas

for the nanotubes with diameters of 2 nm and 10 nm, the twists of carbon nanotubes, carbon nano-particles and carbon

onions are formed during the ball milling process. The diversity of the nanotubes with deferent diameters is resulted from

the difference of the relative ratio of the unsaturated chemical bond.
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Fig.4 TEM morphologies of CNTs1(a), (b) and CNTs2 (c), (d)ball milled for 60 min, respectively
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Fig.5 TEM morphologies of CNTs3 ball milled with copper powder for 60 min



1678 2008 9
[15] sz
o fs
5
5(a)
6
5(a)
5(b)
sp2
6 CNTs3 CNTsl CNTs2
Fig.6 TEM morphologies for boundaries between neoplasitc
tube and mother-tube
2.2
[13]
1)

2)



18 9 1679
Long-shan, YANG Zhi, HU Jing. Preparation and properties of
Cu matrix composite reinforced by carbon nanotubes[J]. Trans
Nonferrous Met Soc China, 2005, 15(2): 314-318.
3) (9] : : : , :
/Cu U1
,2001, 11(3): 367-371.
WANG Lang-yun, TU Jiang-ping, YANG You-zhi, ZHANG
Xiao-bin, CHEN Wei-xiang, LU Huan-ming. Friction and wear
behavior of multi-walled carbon nanotube/Cu  matrix
composites[J]. The Chinese Journal of Nonferrous Metals, 2001,
11(3): 367-371.
[10] , , ; ,
REFERENCES [J]. , 2004, 14(3): 479-483.
YT Guo-jun, CHEN Xiao-hua, JIANG Wen-zhong, ZHANG
. ) o Gang, CHEN Chuan-sheng. Surface modification and nickel
[1] IIJIMA S. Helical microtubes of graphitic carbon[J]. Nature,
coating of carbon nanotubes[J]. The Chinese Journal of
1991, 354: 56-58.
) Nonferrous Metals, 2004, 14(3): 479-483.
[2] SOLVETAT J P, BONARD J M, THOMSON N H. Mechanical 1]
properties of carbon nanotubes[J]. Appl Phys A, 1999, 69: ’ ’ ’ ’
[J]. , 2006, 21(2): 309-314.
255-260.
. XU Long-shan, CHEN Xiao-hua, CHEN Chuan-sheng, LI
[3] BERBER S, KWON Y K, TOMNEK D. Unusually high thermal
o Wen-hua, YANG Zhi. Preparation of CNTs and superfine Cu
conductivity of carbon nanotubes[J]. Phys Rev Lett, 2000,
compound powder[J]. Journal of Inorganic Materials, 2006,
84(20): 4613—4616.
) ) 21(2): 309-314.
[4] GONG X, LIU J, BASKARAN. Surfactant-assisted processing
) ) [12] DISMA F, AYMARD L, DUPONT L. Effect of Mechanical
of carbon nanotube/polymer composites[J]. Chemistry of
. grinding on the lithium intercalation process in graphites and soft
Materials, 2000, 12(4): 1049-1052.
carbon[J]. J Electrochem Sco, 1996, 143: 3959-3971.
[5] QIAN D, DICKEY E C, ANDREWS R. Load transfer and
) o ) [13] LIY B, WEIBQ, LIANG J, YU Q, WU D H. Transformation of
deformation mechanism in carbon polystyrene composites[J].
carbon nanotubes to nanoparticles by ball milling process[J].
Appl Phys Lett, 2000, 76(20): 2868—2870.
(6] Carbon, 1999, 37(3): 493-497.
’ ’ ’ ’ ’ [14] : : : : : : :
/ o 1
,2005, 39(11): 1811-1815. '
,2003, 24(1): 116—120.
DING Zhi-peng, ZHANG Xiao-bin, XU Guo-liang, HE Jin-xiao,
) ) o o ) . LIU Fu, ZHANG Xiao-bin, TU Jiang-ping, CHENG lJi-peng,
TU Jiang-ping, CHEN Wei-xiang. Fabrication and tribological
. . . KONG Fan-zhi, SUN Yan-lin, LU Huan-ming, CHEN
properties of carbon nanotubes-aluminum composites[J]. Journal ) o ]
. o o ) Chang-pin. Ball milling process and its effects on hydrogen
of Zhejiang University: Engineering Science, 2005, 39(11):
1811-1815 storage of carbon nanotubes[J]. Acta Engergiae Solaris Sinaca,
) - 2003, 24(1): 116-120.
[71 DONG S R, TU J P, ZHANG X B. An investigation of the
. . . . . [15] IIJIMA S, ICHIHASHI T. Single-shell carbon nanotubes of 1nm
sliding wear behavior of Cu matrix composite reinforced by
) diameter[J]. Nature, 1993, 363: 603—605.
carbon nanotubes[J]. Mater Sci Eng A, 2001, 313(1/2): 83—87. ( )
[8] CHEN Xiao-hua, LI Wen-hua, CHEN Chuan-sheng, XU



