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Electrical sliding wear behavior of C/C-Cu composites

YANG Lin, YI Mao-zhong, RAN Li-ping

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: A novel C/C-Cu composite with excellent wear resistance was fabricated by infiltrating molten Cu alloy into
C/C preforms. The tribological behavior of the composite block with Cu ring counterpart was evaluated using an
MM-2000 friction and wear tester. The worn surface morphologies of the composite blocks and Cu rings were analyzed
by scanning electron microscopy. The influences of load and electric current on the tribological behavior of the
composites were investigated. The results show that the wear rate of the composites increases with increasing load and
electric current. The friction coefficient increases firstly and then drops with rising electric current, following a single
peak curve. The peaks of 30 and 70 N appear in 10 A, while that of 50 N appears in 5 A. This may be related to surface
toughness. The electric heat on the frictional surface might be the main reason for melting surface on Cu ring counterpart.
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Fig.1 Schematic diagram of electrical wear equipment
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Table 1 Properties of C/C-Cu composites and C/C preforms

Shock  Electrical
strength/ Hardness strength/ resistivity/
MPa (Jem?  (uQ'm)

.., Bendi
ensity/ ending

. D
Material (@om™)

C/C-Cu

. 33 186 HRB75-90 4.7
composite

0.589

C/C perform 1.5 103 HRF33~40 1.2 352
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Fig.2 Microstructure of C/C-Cu composites
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Fig.3 Change of friction coefficient with electric current

under different loads
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Fig.4 Change of specific wear rate with electric current under

different loads
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Fig.5 Morphologies of worn surfaces of C/C-Cu composites
under electric current of 5 A and different loads: (a) 30 N;

(b) 50N; (c) 70N
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Table 2 Chemical compositions of worn surface of C/C-Cu

composites under different loads

Mole fraction/%
Element
30N 50N 70N
Cu 11.4 62.0 14.6
C 87.4 34.1 77.3
0 0.3 3.6 7.3
Ti 0.9 04 0.8
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Fig.6 Morphologies of worn surfaces of Cu rings under load

of 70 N and different currents: (a) 10 A; (b) 15 A
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