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Microstructures and properties of C¢/TiC/Cu composites prepared by
hot-pressed sintering

HUANG Xiang-dong, LIU Gui-xiang, YE Xue-qing, LI Qiang

(College of Materials Science and Engineering, Fuzhou University, Fuzhou 350108, China)

Abstract: The C¢/TiC/Cu composites were prepared by the hot-pressed sintering. The mechanism of interface reaction
between copper and carbon fiber(Cy) and the microstructure of composites were studied. The effects of C; content on the
density and bending strength of C¢/TiC/Cu composites were investigated. The results indicate that the transition layer with
TiC as the main phase surrounding the carbon fiber is generated due to the reaction between titanium dissolved in the
liquid copper and carbon in the ternary system of Cu-C-Ti. A film of Ti-Cu compounds maybe covers the side of the
transition layer near the liquid copper, which tightly combines TiC with copper and improves the combination between
copper and carbon fiber, thus the properties of C¢/TiC/Cu composites are improved. When the Ti content is certain, the
properties of C¢/TiC/Cu composites get worse with the Cr content(mass fraction) increasing. When the C¢ content is 5%,
the synthetic properties of C¢/TiC/Cu composites are the best, the resistivity is 0.054 pQ-m, the bending strength parallel
to the pressure direction is 237.90 MPa, and the bending strength perpendicular to the pressure direction is 237.44 MPa.
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Fig.1 Micro-morphology of short carbon fibers

1
Table 1 Mass and mass fraction of raw materials before
sintering
Sample Cu Ti C
No. mlg  w% mlg w/% mlg wl%

a 32.01 80.0 6.01 15.0 2.01 5.0
b 31.01 725 6.01 15.0 3.01 7.5
30.01 75.0 6.01 15.0 4.01 10.0
29.01 725 6.02 15.0 5.01 12.5
e 28.01  70.0 6.01 15.0 6.01 15.0

e o

1.3
D/max Ultima X
K,
10° 100° 4 (°*)/min
XL30ESEM
QJs4
CMT-6104
3 mmx4

mmx36 mm 30 mm 0.5 mm/min
2

2.1 C{/TiC/Cu

Cf/ Cu
[21]
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Fig.2 SEM image of composites with Ti content of 9.1% 12! XRD

3
Fig.3 SEM images of composites with
different C; contents: (a) 5.0%; (b) 7.5%; (c)
10.0%; (d) 12.5%; (e) 15.0%
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Fig.4 XRD patterns of CyTiC/Cu composites with different

C; contents
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Fig.5 Relationships among density, porosity and C; content of
C¢/TiC/Cu composites
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Fig.6 Relationship between bending strength and C;content

of composites
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Fig.8 Microstructures of composites with
different C; contents: (a) 5.0%; (b) 7.5%; (c)
10.0%; (d) 12.5%; (e) 15.0%
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