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Fig.1 FT-IR spectra of CNTs before and after mixed acid

treatment
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Fig.2 SEM images of Cu-1.0%CNTs composite powders processed by molecular-level mixing (a), planetary milling (b),

and two-step mixing (c, d)
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Fig.3 Relative density and microhardness of composites with

different CNTs contents
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Fig.4 SEM images of Cu-CNTs composites: (a) 0.5%CNTs, (b) 1.0%CNTs, (c) 1.5%CNTs, and (d) 1.0%CNTs after chemical etching
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Fig.5 Tensile strength and elongation of composites with

different CNTs contents
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Fig.6 Tensile fracture morphologies of composites with different CNTs contents: (a, b) 1.0% and (c, d) 1.5%
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B RL R PERERT B SR . WTRLEH, 5 EhEs
BE L oy F KA Rk T2 AL, /%E&ALIE,.::.
BHIRA TERRNE SN G A REER. o1

x1 FREIEMIZHE Cu-1.0%CNTs E & H1E
RRMEEEFIR SR
Table 1 Tensile properties and electrical conductivity of Cu-
1.0%CNTs composites prepared by different mixing

processes
Tensile . Electrical
. Elongation/ ..
Mixing process strength/ o conductivity/
MPa ° MS'm’!
High- 1
'8 ‘erferg[?;]ba 225 - 412
milling
Molecular-level
eenar Ve 380 12 -
mixing
Two-step mixing 279 9.8 51.7
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1, 2120 380 MPa, TMWIE K ZELN 1.2%; HifeEk
BE T 2 %4331 Cu-1.0%CNTs 524 R HT 7 58
JEE R I R 3R B IR s SR FH 2D R A T
Cu-1.0%CNTs & & A L8 A3 P 73 51l 4 279 MPa,
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A2 TR P ST 45 ik 55 o 1SR FH 2 1K A R A2
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Wb B 255 PR IR L 245 (1 Cu-CNTs Z 4 MR H
SR A FLAT S A X R PR R A S R ER S T2
BE B MIXTRLAG, #B7> CNTs XA 2 Cu ¥y i,

23 SPS ledhi Ja, By ATIURE (1) Ji 2 fk i 18 ok Ok %
THI B 1 SR U A o R F M iR & i, TR
P Cu-CNTs By &b A, 1M dok A AR B s Cu X (i
Bl 4d), AR FT 0 7038 B A0 A A5 AL I CNTs 25 )
TE R DAy 32 30 P AR 5 4, I B8 Dk 55 PR 19 S DA
e WP 5 7 2 T A B AR PO Sl IR R A B
CNTs KA M & O HAE IRt 5L S Cu itk
[ (¥ i 45 510, XA AT R T AR ST A AR 8

S AN, AR RE R ERBE X Cu ORI AT CNTs F) 45 4 Bl R
PRI AN, DAL H 1 7 A e i e DAL A ik B 3 B0
B EAFERLE D, MR S R A

3 # it

1) LL CNTs. Hifi# Cu ¥+ Cu(CH;CO0),-H,0 N
JEokRE, SRR AR EE . 4y F KL g G AT BBk W b
AT EHla B st B2, ONT g5 E Rk
K1) Cu-CNTs 48 A

2) 4 CNTs & &/N T 1.0%I, Cu-CNTs & &1k
' CNTs WA 85 Pk R, SUE EWIEF] 99.1% L
Iy M ONTs S KT 1.0%0, & &R0 E &
CNTs (153 A 22 2] 1 W G FAIG

3) Bl CNTs & & TF R, Cu-CNTs &AM k¥ 7%
T AR, TR BT e AR, o
Cu-1.0%CNTs 5 & M BH by i B I8 B a5 KA 279
MPa, HWi oA B P .

4) Bfi CNTs & &= FF i, Cu-CNTs B4 MR H S
HETNEEEP, M CNTs T8N 0.5%~1.0%0, Z&
MR SR 53.5~51.7 MS/m (89.1%IACS), 34
CNTs & &L 1.0%0, HSRTRERZ.

5) AR AEEREE . Ay T AKCTVESE RN T2
T PBIERI ) Cu-1.0%CNTs E &M R a e
T, HoYECRERE S 1130 MPa, $HiF7at/E 279 MPa, i

Ja K E R 9.8%, HSFE A 51.7 MS/m (89.1% IACS).
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Preparation, Mechanical Properties and Electrical Conductivity
of Carbon Nanotube Reinforced Cu Matrix Composites

Zhou Chuan, Lu Xin, Jia Chengchang, Liu Bowen
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The copper based composite powders containing 0.5%~2% (mass fraction) CNTs were prepared by mixed acid treatment, two
steps mixing process of molecular-level method and planetary ball milling using CNTs, electrolytic Cu powder and Cu(CH3COO), H,0 as
raw materials, and the Cu-CNTs composites were prepared by spark plasma sintering. The influence of preparation process and CNTs
content on the microstructure, electrical conductivity and mechanical properties of Cu-CNTs composites were studied. The results show
that when CNTs content is less than 1.0%, Cu-CNTs composite powders prepared by two-step mixing process have good homogeneity and
good dispersibility. The Cu-CNTs composites with high density and uniform CNTs were obtained after sintering. When the content of
CNTs is more than 1.0%, the densities and the uniformity of CNTs obviously decrease. With the increase of the CNTs content, the strength
of composites increases in initial stage and then declines, and the plasticity and electrical conductivity tend to decrease. Compared with
the composites prepared by high-energy ball milling and molecular level method, the Cu-1.0%CNTs composites prepared by two-step
method exhibits the superior mechanical properties, including the electrical conductivity of 51.7 MS/m (89.1%IACS), the hardness of 1130
MPa, the tensile strength of 279 MPa, and the elongation of 9.8%.

Key words: Cu matrix composites; carbon nanotube; two-step mixing process; mechanical properties; electrical conductivity
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