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Characteristics of copper and copper alloy matrix composites reinforced with carbon
nanotubes (CNTs) have been investigated. Copper and copper alloy powders coated with
un-bundled CNTs were prepared by using the surfactant solution containing CNTs. The
extruded Cu-Ti composite alloy containing CNTs revealed small decreased of YS compared to the
monolithic Cu-Ti alloy. On the other hand, the composites revealed a higher electrical conductivity than
that of the monolithic alloy. For example, Cu-Ti with 0.19 mass% CNTs showed 175.8 MPa YS (Pure
Cu : 83.6 MPa) and 83.5 IACS% conductivity.
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Fig.1 SEM observation of dry powder of
Cu/CNT composite (a) and Annealed at
873K in H,~Ar (b).
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Fig. 2 Tensile test stress—strain curves of

hot extruded Cu/CNT composite with un-

bundled 1.032 vol% CNTs, raw materials

with no CNT, and the materials by

conventional mixing process.
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Fig. 3 Dependence of thermal conductivity
of hot extruded Cu/CNTs composite on the
amount of carbon.
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Fig. 4 SEM observation of powder surface of
Cu—0. 5Ti/CNT composite powder after heat
treatment in Ar-H, gas.

CNT FIN&E: & b OIS & ORI
ZX 5T, RN, ARSI 5 [E
(LS & (A4 D TNE TYERL L 7= fli 8 ¥y R #
HIB s B2 BFEC L7=. ONT ZEJSI0 Cu—0. 5T
EYFRIP AL, UTS: 307. 8 MPa, YS:202. 3 MPa,
T O 38. 9% Z /s L7=. CNT Bn&E N
EEBIT, CuTi &K RMHA O ITH
TR T O A &2 7343, Sy K A 2 b
RTEVEZEREEL TR Y, MWHHONcE L
T, KEBROFEFAN T 30% 2L Lo EiErE
o LTc., —R7ZRmDHEE&0%E, W
JLHRIC K DRI BN L Y, miRE ks
EHITHNT 20% LA T EFE L3503,
REBRMEHZ B W T, Ti W& 0.54
masshEETHHZ DL, EHIZEN
HiER L 757, 0.19 mass% ONT HANFRHIA4
\ZFBWWTIE, UTS:280.5 MPa, YS: 175.9 MPa
L0, BRI EN, SR R H AL DR
2fEDME & Te o=, I, FHMICIIT D ONT
TINE L BRASEROR A X 6 12777, ONT
SEFRAN Cu—0. 5T1 BRI M D ELEERT,
42.5 TACShE 720, bedhf & L CTIERLL 7=
Cu-0.5Ti #FFEM OELIRE SR 39.8 TACS% &
FREE DBESASER M2 /R L=, £/, M
MR Z H W BERE R M OB R B E R IX
99.8 IACS%Z R LT-. ZHbHDfEHRLY, K
KB TIEIC X DB ELEICBE VTR
Cu-Ti ¥y ROBEFEIEN BT TH B & [FIREZ,
(B AR TN AFAE U 7= b B2 I A3 [E 4 AR T
EOLRERICHG 2 2EEBIIBD T/HhEIWNE
W2 5. AREBRSTIE, ONT BShi&E DN
LB, BMnEREB L OEREER LN L
THMEMICH Y, 0.19 mass% ONT K TZ



FLE U Il 357 W/mK, 83.5 TACS% & 7325 7-.
— %I, RIS L OMRA 4 ONT 23N L 7=
MEHTIB W T, AHRO®E Y CONT & R AR
BT 2EAEOR SIS DFIEZEIC
X0, BMERHBLOEMALELIY LE
Ko BMRERHENME TS 5. LoLaens,
AWFZEIZIBNT, 0. 19 mass%h ONT FRANFHIZFRE
M Cu—0.5Ti B EFITH LT 2 5D
B AR EE L7, R o5 | IERBR A 1 4 sk
THE, ERE L EEBEREERHEEE T M
Bchs vz Db, —7J7, 0.34 mass% CNT s
MHMIZENTIE, EXEEET 0.19 massh
CNT JRIIMBHZ LR TR F L 7=

350 l-. ; 70
o 300 - 60
o L ! &
S 250 m . ° 58
> * . w
& 200 5 ° 1 40 g
° . 8 i 2
@ 150 o 30 §
3 E f=2}
% 100 —| *®0.2%YS o 20 é
| !
50 uTS T 10
OElongation :
0 T I 1 |

0 01 02 03 Pure
copper
CNT contens (mass%)
Fig. 5 Dependence of characteristics of
hot extruded Cu-0. 5Ti/CNT composites on
CNTs contents.

100

% .

g 80 °
= °

> 60

= °

S 40 ®

e}

| =

3

= 20

g 3% P/M Pure Cu :99.8 IACS%
S o0 ‘ . .

w 0 0.1 02 03 04

CNT contents  (mass%)

Fig. 6
conductivities on CNT contents of
extruded Cu—0.5Ti/CNTs composites.
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(b) Cu-0.5Ti with 0.34 mass% CNTs
Fig. 7 Fractured surface of tensile test
specimens Cu—0. 5Ti/CNTs composites with
(a) 0.19 mass% CNTs and (b) 0.34 mass%
CNTs
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Fig. 8 SEM-EDS analysis on (a) monolithic
Cu-0.5Ti and (b) Cu-0.5Ti/CNTs.
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Fig.9 TEM-EDS observation and point

analysis results of extruded Cu-0.5Ti
alloy with 0.19 mass% CNTs.
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extruded pure Cu and Cu-Ti alloys on
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