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Effect of load on the wear and friction characteristics
of a carbon fiber composites
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Abstract
This is the study on dry sliding wear behavior of unidirectional carbon fiber reinforced epoxy
matrix composite at ambient temperature. The wear rates and friction coefficients against the

stainless steel counterpart specularly processed were experimentally determined and the
resulting wear mechanisms were microscopically observed. Three principal sliding directions
relative to the dominant fiber orientation in the composite were selected. When sliding took
place against smooth and hard counterpart, the highest wear resistance and the lowest friction
coefficient were observed in the antiparallel direction. When the velocity between the composite
and the counterpart went up, the wear rate increased. The fiber destruction and cracking
caused fiber bending on the contact surface, which was discovered to be dominant wear

mechanism.
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Fig. 1. relative sliding direction with respect
to fiber orientation of the composite.

Table 1. Properties of undirectional continuous
carbon fiber reinforced epoxy matrix

composite
Density | Elastic | Tensile Fiber
Material _g | modolus | strength | content
(gem™) | (GPa) (MPa) (vol.%)
Comp. 1.70 195 3,525 60
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1.Weight

2.Arm

3.Torque load cell
4.Holder
5.Specimen
6.Counter face
7.Disc

Fig. 2. Schematic diagram of pin—on—disc test
apparatus.
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Table 2. Chemical compositions and mechanical properties of used counterface material

Chemical composition(wt.%) Mechanical properties
Material - - Roughness
C g Mn P S Ni Tensile strength |Elongation| Hardness (Ra)
(MPa) (%) (Hv)
STS304 | <0.081<1.00|<2.00{ =0.02{ <0.03,8.00~10.50 h20< 40< <200 0.005m
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Fig. 3. Specific wear rates and friction ca—
efficient of the specimen as a function
of the load tested on a pin—on—disc
apparatus at sliding velocity 1.9 m/s.
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Fig. 4. SEM image of worn surface of the
composite tested on a pin—on—disc
device at sliding velocity 1.9m/s.
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of the counterpart tested on a pin— 4
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