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Reducing the friction and the wear of carbon fiber composites with micro-grooves

H. G. Lee (Mecha. Eng. Dept. KAIST), D. G. Lee (Mecha. Eng. Dept., KAIST)

ABSTRACT

Carbon fiber polymeric composites have been widely used in bearing materials under high pressure without oil-lubrication

due to their self-lubricating characteristics. However, the severe wear of carbon’ composite surface occurs due to the

generation of wear debris when the pressure applied on the composite surface is higher than the critical value of composite

surface. In this work, in order to remove wear debris continuously during sliding operation, composite specimens with many

micro-grooves on their sliding surfaces were devised. To investigate the effect of wear debris on the tribological behavior of

carbon/epoxy composites, dry sliding tests were performed with respect to applied pressure using the composite specimens

with and without micro-grooves. From the measurement of friction coefficients and wear rates, a modeli for the effect of wear

debris on the friction and wear of composites was proposed.
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Fig. 1 Curing cycle for fabricating composite specimens.
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Fig. 2 Cross-sectional view of grooved wear specimen.
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Fig. 3(a) Wear rate of composite specimens with respect to
applied pressure when ¥,= 0.67.
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Fig. 3(b) Wear rate of composite specimens with respect to
applied pressure when V= 0.82.



(a) (b)
Fig. 4(a) SEM photographs of worn out flat carbon fibers
on the worn out surface of flat composite
specimens when P = 3.4 MPa (V,= 0.67).
Fig. 4(b) SEM photographs of broken round carbon fibers
on the worn out surface of flat composite
specimens when P = 10.7 MPa (V= 0.67).
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Fig. 5 Worn out surface of flat specimen with respect to
applied pressure.
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Fig. 6 Worn out surface of grooved specimen with respect

to applied pressure.

Fig. 7 Penetration of wear debris into debonding space
between fibers (¥;= 0.67 and P = 12.1 MPa).
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Fig. 8(a) Friction coefficient, x4, of flat composite specime-
ns with respect to sliding time (¥,= 0.82).
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Fig. 8(b) Friction coefficient, g, of grooved composite sp-
ecimens with respect to sliding time (V= 0.82).
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Fig. 9(a) Average friction coefficient, f1,.., of composite
specimens for 6x10* s with respect to applied
pressure when V;= 0.67.
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Fig. 9(b) Average friction coefficient, z,., of composite
specimens for 6x10* s with respect to applied
pressure when V;= 0.82.
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Fig. 10 Narrowed grooves due to squeezed out fibers on

the edge of ridges (V,= 0.67 and P = 12.1 MPa).
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