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Influence of load, time, speed on
sliding tribology behavior of C/ C composites

GE Yrcheng, YI Mao-zhong
(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Using M2000 wear tester and M G1000 high temperature wear tester, the sliding tribology behavior of
three kinds of C/C composites with different matrix carbon were investigated with 40Cr steel coated by Cr or
WisCraV steel as couple. The result shows that in the ring-block sliding wear test, with time prolonging, the fric-
tion coefficient of all samples becomes more and more stable, and the mass wear loss increases. Among such sam-
ples, the samples with low density hold high friction coefficient between 0. 13 = 0. 18. In the pirdish sliding wear
test, at room temperature, under 20 N test, the friction coefficient of the sample with rough lamination/ smooth lam-
ination/ resin carbon is 0. 13 and the mass wear loss after 1 h test is 1. 1 mg, and those under 40 N test are 0. 10 and
0.9 mg, respectively, and those under 60 N are 0. 15 and 3.9 mg, respectively. At 200 C, the friction coefficient
and mass wear loss increase quickly which varly among 0. 16 = 0.27 and 4. 1 5. 8 mg, respectively. During the time
of running in, the friction coefficient and mass wear loss increases with time prolonging. After the running in, the
friction coefficient decreases and the mass wear loss gets stable. With revolving speed increases, both the friction co-

efficient and mass wear loss increase.
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Fig. 1 Variations of friction coefficient( a),
mass loss(b) with time for composites A

with 40Cr steel coated by Cr as couple
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Table 1 Properties of C/ C composites

Density/ Porosity/ Graphitization/ Hardness, Matrix carbon .
Sample e . M atrix carbon structure
(g*em™”) Y% Y% HREF type
A 1.85 9 75 48 Pyrocarbon Smooth lamination( RL)
B 1.46 Pyrocarbon SL
Rough lamination/ smooth
C 1.74 14 41.7 53 Pyrocarbon/ resin carbon lamination/ resin

carbon( RL/SL/RC)
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Fig. 2 Variations of friction coefficient( a),

mass loss(b) of composites B with time

with 40Cr steel coated by Cr as couple
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Table 2 Result of wear test of composites after
1 h wear test under 200 r/ min, RT and 200 C

Friction coefficient Mass worn loss/ mg

Load/N
RT 200 C RT 200 C
20 0.13 0.16 1.1 4.4
40 0.10 0.19 0.9 5.1
60 0.15 0.27 3.9 5.8
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Fig.3 SEM morphologies of worn surface of composites C after 60 min wear test at

200 r/ min, RT and different loads
(a), (b) =20 N; (¢), (d) —40N; (e), (f) —60N
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Fig.4 SEM morphologies of worn surface of
sample C after 60 min wear test under
200 r/ min, 200 C, and different loads
(a) =20 N; (b) —60 N
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