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Friction and wear behavior of C/C-Cu composites fabricated by
infiltrating molten Cu into C/C preforms
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Abstract: C/C-Cu composites were fabricated by infiltrating molten Cu into different C/C preforms that were prepared
by chemical vapor infiltration(CVI), resin impregnation and carbonization (I/C). The microstructure and the friction and
wear behavior of the composites were studied by X-ray diffraction, optical microscopy and scanning electron microscopy
wear test using 40Cr steel as couple parts respectively. The results show that the main phases in the composites are Cu, C
and a little of TiC. When the mass fraction of Ti reaches 15%, there exist a few metal compounds of Cu and Ti in
infiltrating agents. With prolonging the wear test time, the friction coefficients of the composites increase and tend to
stable eventually; with the increase of the C/C-Cu composites density, the friction coefficients and the bulk wear loss of
the composites increase at the same infiltrating agents. With the increase of Ti content in the agents, the friction
coefficients increase, while the bulk wear loss decreases. With the increase of test loads, the friction coefficients and the
bulk wear loss increase at first and then decrease and get to maximum under 80 N. Compared with electrics brush
material J204, the composite has similar friction coefficient but the bulk wear loss of the composite is much lower.
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Sample, type of preform and density of composites fabricated by infiltrated Cu into different C/C preforms

Mass fraction of

Density of Density of

Sample Type of preform Ti in agent/% preform/(g-cm ™) composites/(g-cm )
Al CVI 7 0.73 4.59
A2 CVI 10 0.73 4.63
A3 CVI 15 0.73 4.04
A4 CVI 7 1.12 3.81
A5 CVI 10 1.12 3.87
B I/C 10 1.12 3.62
Cl CVI&I/C 7 1.23 2.82
C2 CVI&I/C 10 1.23 3.07
C3 CVI&TI/C 15 1.23 3.12
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Fig.1 XRD patterns of C/C-Cu composites fabricated by
infiltrating agents with different mass fraction of Ti into
different performs: (a) Sample Cl1, 7%Ti-Cu; (b) Sample A3,
15%Ti-Cu
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Fig.2 Optical micrographs of sample C1: (a) Bright field
morphology; (b) Polarized morphology
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Fig.3 Curves of friction coefficients of C/C-Cu composites
fabricated by infiltrating same agents into different C/C
preforms vs time: (a) 50 N load, 10%Ti-Cu; (b) 100 N load,
7%Ti-Cu
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Table 2 Bulk wear loss of composites after wear 10 h with
0.6 F =— Sample A2
¢— Sample B different loads
205 Bulk wear loss/mm’
2 7 Sample
= 50N 80N 100 N
g 04 Al 1.572 6.603 3.894
=
2 A2 1.059 5.116 3.212
2
& 03 A4 0.884 4776 3.164
0 A5 0.378 3.633 2.116
0 100 200 300 400 500 600 B 0.803 4.623 3.102
Time/min Cl 0.398 4.059 1.239
B 4 BN 10%Ti-Cu FIARIRAR 5 1R 550061 R A 4 2 0.219 3.438 1.163
Wi s 1] 11 AR A it 28 C3 0.168 3.132 1.014

Fig.4 Curves of friction coefficient of C/C-Cu composites

fabricated by infiltrating 10%Ti-Cu into different preforms vs

time
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Fig.5 Surface morphologies of different samples after wear

10 h with 50 N load: (a) Sample A2; (b) Sample C2
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Fig.6 Curves of friction coefficient of C/C-Cu composites
fabricated by infiltrating different content of Ti in agents into

C/C preforms vs time: (a) 50 N load; (b) 100 N load
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Fig.7 Curves of friction coefficient of sample C2 vs time with

different loads
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