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Comparative study of friction and wear behavior of
C/C/Cu and C/Cu composites
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Abstract: A novel C/C/Cu composite with excellent wear resistance was fabricated by pressureless infiltration.
The tribological behavior of the composite was evaluated using UMT - 3 test system, and compared with C/Cu
composite prepared by traditional powder metallurgy process. C/C/Cu composite has better electrical conductivity
and mechanical performance compared to C/Cu composite, which may be attributed to the 3D net-like interconnected
structure. The friction coefficients of both composites are similar. The wear rates of both the composites and

corresponding counterparts increase with the rising load. C/C/Cu composite shows a significantly better wear

resistance and causes small damage to the counterpart, especially under a load of 70 N. The interconnected structure

and a continuous debris layer are main causes for favorable tribological characteristics of C/C/Cu composite.
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Table 1 Properties of C/C/Cu composite and C/Cu composite

. . Mass fraction Density/ Bending Shock strength/ Electrical
Composite . T , i o

of Cu/% (geem ™ ?) strength/MPa (Jeem™2) resistivity/(pQem)
C/C/Cu 28 2.9 4.7 1.1¢/)/4.2¢1)
C/Cu 22 2.3 1.2 13.2

Note:“//, | ” represent the text direction is parallel and normal to the carbon fabric direction



o k. 4. C/C/Cu B C/Cu A BRI EE SIS 47 O H A

99

z2 C/CQuMC/C/CuEAHMMREENBERABDH T THERERRMEERY

Table 2  Friction coefficient and wear rate of C/Cu and C/C/Cu composites and counterparts under different loads

Wear rate/( X107 mm®em '+N~ 1) Friction coefficient

Load/N < <
/ Counterpart mated Counterpart mated
Cc/C c/C/C Cc/C c/c/C
/Cu with C/Cu /C/Cu with C/C/Cu /Cu /Cu

30 196 8.7 32.6 2.46 0. 04960 0. 05636
50 243 32.9 40. 3 2.58 0. 05976 0.05668
70 276 54. 8 49. 6 2.31 0. 08397 0. 08644

(a) C/C/Cu (b) C/Cu

Bl 1 C/C/CuZZGFHEH C/Cu &G H R RO AL ST 3

Fig. 1 Microstructures of C/C/Cu composite and C/Cu composite

i

(a) Worn surface of C/Cu

(c) High magnification photograph of (a) (d) Worn surface of counterpart

B2 C/CusAMpt e CuXBAE 70 N BT A BE T AT

Fig. 2 SEM morphologies of worn surfaces of the C/Cu composite and corresponding counterpart under 70 N
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Fig. 3 SEM morphologies of worn surfaces and the longitudinal cross section of the

C/C/Cu composite and corresponding counterpart under 70 N
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Table 3 Chemical compositions of C/C/Cu

composites in different regions wt%
Cu C O Ti
A in Fig. 3 75.6 21.8 2.3 0.3
B in Fig. 3 58.2 39.3 1.7 0.8
C in Fig. 3 74.3 24.2 1.1 0.4
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Fig. 4 SEM morphologies of wear debris of C/C/Cu

composites at different times
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