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Friction and wear properties of C/C composite materials under
different relative humidities
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(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The friction and wear properties of C/C composites were investigated under different relative humidities on the
MM-1000 friction tester. The worn surface morphologies and the dust were observed with a scanning electron
microscope. The results show that the friction coefficient and mass loss decrease with increasing relative humidity.
Beside, under high relative humidity, because of the lubricating effect of water, the friction coefficient is stabler than that
under low relative humidity, and the braking time is very close between them. So, in the actual environment, the level of
relative humidity within a short time has little influence on the brakes. However, when the sample is placed in the high
relative humidity environment for a long time, the friction and wear properties of materials are greatly affected, it shows
long braking time, low friction coefficient and wear mass. By analyzing the worn surface morphologies of material and
the debris, the main wear mechanism will be changed with increasing the relative humidity, transforming from oxidation
wear under low relative humidity to delamination wear under high relative humidity.
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Fig.1 Schematic diagram of laboratory scale inertia type of

dynamometer: 1 — Inertia disk; 2 — Bearing; 3 — Clutch;
4—Activity wheel head; 5—Static wheel head; 6—Activity
ring; 7— Static ring; 8 — Magnetic fluid; 9 — Cylinder;
10— Atmosphere box; 11—Transmission belt; 12—Engine;
13—Base
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Table 1 Brake test parameters

Inertia/ Pressure/ Line speed/ Relative
(kgm?) MPa (ms ) humidity/%
0.3 0.6 25 40, 80, 80", 90

1) The samples were placed under 80%RH for 12 h.
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Fig.2 Friction curves of C/C composite material under different relative humidities: (a) 90%RH; (b) 80%RH; (c) 80%RH; (d)
40%RH
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Fig.3 Friction coefficient of materials under different relative

humidities: (a) Different humidities; (b) Different storage times
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Table 2 Wear performance of materials under different relative

humidities
Relative humidity/ ~ Mass loss rate/ Linear wear rate/
% (mgplate “time ') (um-plate "time ')
40 8.75 1.6
80 7.50 1.2
80" 4.86 0.846
90 6.17 1.0

1) The samples were placed under 80%RH for 12 h.
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Fig.4 Worn surface morphologies of material under different relative humidities: (a), (b) 40%RH; (c), (d) 80%RH; (e), (f) 90%RH
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Fig.5 Morphologies of material dust under different relative
humidities: (a) 40%RH; (b) 80%RH; (c¢) 90%RH
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