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Effects of Humidity and Structure on Friction and Wear Properties of
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Abstract— Friction and wear behavior of a unidirectional high modulus carbon fiber reinforced epoxy
composite exposed to high and low humidity was experimentally examined with various sliding speeds.
The results show that the moisture at the sliding surface greatly influences friction and wear proper-
ties of the composite. It is also discoverd that the difference in friction and wear behavior between
samples with different fiber orientations is mainly due to the anisotropic properties caused by the
microstructure of oriented graphite crystals in the carbon fibers and the macrostructure of fiber orien-

tation in the matrix.
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Fig. 1. Three fiber orientations of unidirectional compo-
sites with respect to sliding direction.
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Fig. 2. Schematic diagram of the pin-on-disk set-up used

for friction and wear tests in the experiment.
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Fig. 3. Wear factors of the composite varying with slid-
ing speed for each humidity and fiber orientation.
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Fig. 4. Friction coefficients of the composite varying with
sliding speed for each humidity and fiber orien-
tation.
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Fig. 5. Temperatures rise | mm beneath the center of com-
posite friction surface varying with sliding speed for
each humidity and fiber orientation.
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Fig. 6. Schematic three-dimensional structure of carbon

fiber.
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Fig. 7. Microgaph of the abraision of transfer film on the
counterface (disk) by the sliding contact with fibers

orientated in normal direction.

Fig. 8. Microgaph of cutting wear type wear debris, formed
from the transfer film on the counterface, cut by
fibers on the pin.
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