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Influence of lubrication on
tribology properties of C/ C composites

GE Yrcheng, YI Mao-zhong, HUANG Baryun, LI Lrya
(State Key Laboratory of Powder M etallurgy,
Central South University, Changsha 410083, China)

Abstract: Using M-2000 tribology machine, under norrlubrication, waterlubrication and oiklubrication test situation,
the tribology properties of three kinds of C/ C composites were studied with the 40Cr steel as couple part. The results show
that among the three kinds of test situation, the samples tested under non-lubrication situation own the highest friction co-
efficient and the least bulk worn loss under the same loading, and among the three kinds of composites tested under the
norr lubrication test situation, the resin carbon matrix sample exhibits the highest friction coefficient that is between 0. 141
and 0.205. The samples friction coefficient under water-lubrication test situation is the least that is between 0. 05 and 0.
10, but their bulk worn loss is the highest that can be 7. 75 mm® under 150 N loading. Both friction coefficient and bulk
worn loss of the samples under oillubrication test situation are the midst. The samples friction coefficient under non-lu-
brication test situation decreases slowly with increasing load, while those of the samples under waterlubrication or oiFlu-
brication test situation increase at first but decrease at last. SEM shows that the integrity friction film is only formed on
the non-lubrication tested sample. The wear mechanism under all test situations is abrasion wear and plough wear.
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Table 1 Basic properties of three specimens

it
Sample  Density/ Densify Graphitization/ Carb(?n Surface
No (g~cm- 3) wa % matrix hardness

) 8¢ i structure HRF
A 1.79  Impregnation 45 Resin carbon 36
B 181 CVI+ ' 4 SL+ Resin 49
impregnation carbon
C 1.76 CVI 29 SL 53

The resin carbon was mixed with graphitization catalyzer.
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Fig. 1 Friction coefficients vs test load under different lubrication conditions
(a) —Sample A; (b) —Sample B; (¢) —Sample C



14 55 8 I

BRON, S EWREEXT C/ C HAMR RS B K + 1407 -+

®2 BRFEEANFRZMET AR B E
Table 2 Bulk wear loss of samples under different test conditions ( X 10” ° mm®)

A B C
Load/ N

Non Water 0il Non Water Non Water
60 7. 22. 179.4 16.6 16. 1 237.8 22.8 130.6
80 19.4 346.7 25.6 21.7 288.9 30.6 112. 8
100 27.2 347.2 29.4 30.6 361.7 31.7 182.2
120 39.4 378.9 54.4 59.4 378.9 40. 6 200. 0
150 40 436. 1 83.2 68.3 433.3 54.4 293.3

Non —Norr lubrication; Water —W ater-lubrication; Oil —Oillubrication
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Fig. 2 Wear surface images of

sample A under norrlubrication condition
(a) —60 N; (b) —150 N
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Fig. 3 Wear surface images of sample A

under water-lubrication condition
(a) —60 N; (b) —100 N; (¢) —150 N
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Fig. 4 Wear surface images of

sample A under oiFlubrication condition
(a) —60 N; (b) —150 N
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