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Powder Injection Moulding-like for Carbon Nanotubes Reinforced
Copper Matrix Composite

XU Haiyang, CHEN Xiaohua', WANG Cirong

(College of Materials Science and Engineering, Hunan Province Key Laboratory for Spray

Deposition Technology and Application, Hunan University,Changsha 410082, China)

Abstract: A powder injection moulding-like process for producing carbon nanotubes reinforced copper
matrix composites was developed. The process is a promising low-cost and large scale technique for produc-
tion of complex copper metal matrix nanometer composite. The result reveals that uniform dispersion of
carbon nanotubes in copper matrix can be achieved by using polymer-based binder.It is found that debind-
ing, sintering, hot rolling temperature and content of carbon nanotubes have significant effect on the micro-
structure and properties of composites. The composite with 1 w.t% carbon nanotubes exhibited the best
mechanical performance. Furthermore, hot rolling approach plays important role not only for work-harden-
ing effect, but also for uniform distribution of carbon nanotubes in matrix,resulting in significant improve-
ment in density and hardness for composite.
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Tab.1 Prescription of binder
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Fig.]1 SEM images of feeds with CNTs
before and after treatment

2.2 BiREERIBTE R IR

K 2 g5t T RS ARG IS ) SEM ],
AL RIS CNTs B340 EL B3 59 BB v 71
g T2 952 CNTs B2 BORZS. g o H
PR E SIS {8 CNTs i/ BU R ¥ 2] (2
(b, (D). NI 2 (D) R SEM. Hra] LU H #45
R G B A Hb ZE O TE 30 b A7 6T 2 21 /N 4
REHT H L I HASORDRIAR AN 4 5] A 21/ INBORL Z [R]AS
LML 3 A CNTs, CNTs FfoR i 3R A 2R,



58 W KA CA AR E RO

2017 4

BAWITERBE I e v < e UKL 22 18] A R Y
REZEAT S AR R A 45 s OB 101 T U 1 B0 /)N A
Bt s B R E5 700 0 43, CNT's B35t B 76 4 )@ 0kE
Z [H].

() WHIBIIEIG : (b) (o (d) 550 CHBLAEIE
B2 ONTs fEaach 16 RAtE AL E o9 SEM B 45
Fig.2 SEM images of feeds with 1%
CNTs after debinding
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Tab.2 Debinding ratio of the samples

HIram's s E R /e BURGER/e  BURE/ %
1 23.4 21.25 9.1
2 20.1 18.21 9.4
3 22.5 20.46 8.9
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Tab.3 Sintering shrinkage of the samples
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Fig.4 Fracture surface SEM of CNT/Cu composite

with various CNTs weight content
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Fig.5 Fracture surface SEM of CNT/Cu composite
with 1% CNTs after hot rolling process
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Fig.6 SEM images of composite by different pass roller
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Fig.7 Effect of CNTs weight content on
density before and after rolling
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