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Abstract: Cu/TisC,T, composites with TizC,T, content of 5vol%, 10vol% and 20vol% were prepared by using a
molecular-level mixing process and spark plasma sintering (SPS). Influence of TisC,T, content on electrical, mechani-
cal and tribological properties was investigated. The result showed that relative density and electrical conductivity of
Cu/TisC,T, composites gradually decreased with the Ti3;C,T, content increase, while the tensile strength of Cu/TizC,T,
composites increased at first and then decreased. When the TisC,T, content was 5vol%, the tensile strength of Cu/
TisC,T, composites increased by 43% than that of pure copper. Tribological properties of Cu/ TisC,T, composites were
enhanced by the addition of TisC,T,. When the TisC,T, content was 10vol%, the wear rate of Cu/ TizC,T, composites
was 2.55x10~" mm?/(N-m), which was one magnitude lower than that of pure copper.
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Kl 1 TisCoT, 1 XRD Kli(a) 5 SEM & Jr (b)
Fig.1 XRD pattern (a) and SEM image (b) of TizC,T,
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Fig. 2 XRD patterns of Cu/Ti3zC,T, bulk composites
(@) Cu/5vol% TisC,T,; (b) Cu/10vol% TisC,T,; (C) Cu/20vol% TisC,T,
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Fig. 3 SEM images of Cu/TisC,T, composites
(a, d) Cu/5vol% TisC,T,; (b, € Cu/10vol% TisC,Ty; (c, f) Cu/20vol% TisC,T,
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Fig. 4 Electrical conductivity and relative densty of Cu/TisC,T,
composites as a function of TisC,T, content
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Fig. 5 Stress-strain curves of Cu/TizC,T, composites
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Cu/TisC,T, composites

Sample ID Wear rate/(mm®-N~t-m™)
Pure copper 3.79x10°°
5v0l% TisC,T, 2.25x107°
10vol% TisC,T, 2.55x1077
20v0l% TisC,T, 4.98x107°
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Fig. 7 SEM images of the wear tracks of Cu/Ti3C,T, compos-
ites
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TisCoT,

R PRI R, G IR Ny I AR R 2
AR BRAE 55 50 I, TEREM LS8 A X =2k
WS B, A SEEEMRIFELE. B 7()
(o) RE s R 6, (A b 2 RUR & B i % 1
WivE, J&H B 7(c) & A b kR T W8 3K &
TisCoT,, fEMEMESIVEH FEIR TisCoT, 2B #H W
BizshRAEZR, HTIEF&El Tic S5HE %
TP HTEE R RIBS [ TiaCoT, 76 BE R T HE A
B Vi S, AT R B — 5 A ek BE S VR L, BT BA
Cu/10vol% TisC,oT, & &M K} R BLH K 1 B K

B 7(d) A S R T KB SO N 3R 2 M R B VE
M N2, B E AR B R R .
Cu/20vol% TisC,oT, & &M kB IR AL 17 2 43 #r 45

(UL P 8)mT %, 7EBEFEFE SR T T LA I ) Ti—C 4k
il 5 B BEHE R 5 R R PR TEAE TiaCoTeo 5
HMERE il 3R = AT R I B B9 i) A(TI-O)F1 R(Ti-O)
PR IEI222 i EE R P 7R A KR TiO,. HT
JEEERTAE MY XRD B RS B &40 4 Tio,, At
DABLER™ TiO, N i% 2 7F BE H 72 AR 11 o BE B A2 Jl
R & TiO, MBI T CulTisCoT, HIBEH T2, BT
Cu/20vol% TisC,oT, & A M k) 3 B H 2 i (1) BE 2 2R

Raman intensity / (a.u.)

1 lI I IS T [N S NN SN [N T NN S SN S
100 200 300 400 500 600 700 800 900 1000
Raman shift / cm™!

B8 Cu/20vol% TisC,T, & &M RHE S B IR AL i bz 2 3
Fig. 8 Raman spectra of Cu/20vol% TisC,T, composites at
the wear track
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