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Tribological Characteristics of Carbon Fiber Reinforced Plastics Prepared
by Ion-Assisted Reaction

Seong-Mo Oh’, Jung-Ki Kim™~ and Bong-Goo Rhee”

ABSTRACT

Carbon fiber reinforced composites(CFRP) were fabricated with phenolic resin matrix by hot press molding, and its
surface was modified by the ion-assisted reaction process. When we tested the friction coefficient and wear rate variation
and observed the effect of fibers with respect to friction and wear characteristics, the amount of pitch based carbon fiber
was 45wt% and the average friction coefficient was the lowest at 0.12. When the amount of ion-irradiation was 1x10'
ions/cm’, the friction coefficient of the composites was about 0.12 and the wear mode was stable, whereas, the friction
coefficient of the non-treated composites was about 0.16 and the wear mode was very unstable. But if the amount of

ion-irradiation was 5x10'® jons/cm’, the friction coefficients were higher compared to that of 1x10'® jons/em’
ion-irradiation case.

Key Wonrds : Carbon Fiber Reinforced Plastics(CFRP)(2-A] 75 & AY), Ion-Assisted Reaction(®]-=E-&%H31H)
Surface Modification(¥ 71 &), Wear("} %), Friction(®}2), Tribology(E&to]E-2A)
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Table 1 Characteristics of the reinforced fibers
. Tensile tensile
Ti’_iesr:f I?ejlsl;gy strength Modulus
10e gla [MPa] [GPa]
Isotropic
pitch based 1.65 720 32
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Table 2 Material properties of carbon fiber/epoxy

composites
Tensile strength (GPa) 1.61
Tensile modulus (GPa) 124
Poisson ratio (V) 0.28
Fiber content (Volume %) 65+2
Density (kg/m’) 1.59x10°

-
3 &8

AA| o] 4 g2 7t F-25 o] 3ok
/ﬂsﬂzs} —‘ﬂ-z}x}}i—— 58mmx38mmx2mm<} =7)

2 AFSIn 4 A 2x9 o4 Z 29 (profile)
& Fig.191 145}144%13‘11, 20kPa<] %’Jé S Y=
e m e . 1es0
)
) - 4200 5
gar e
5 ! \ 150 =
Sis0F ! ! 2
<3 i ' 1100 2
£ 1 \ o
~100F 1 /o 50 &
# ;
60 120 180 240 300 360
Time ( min )

Fig. 1 Profile of the temperature and pressure of hot press
molding for the fiber reinforced composites
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Fig. 2 Schematic diagram for an ion irradiation
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Fig. 3 Schematic diagram of test machine
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Fig. 5 Mean friction coefficient as a fuction of fiber
content in fiber reinforced composites
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Fig. 6 Wear weight as a function of fiber content in fiber
reinforced composites
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Fig. 7 Maximum contact temperature as a function of
fiber content in fiber reinforced composites
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Fig. 8 Wear weight as a function of mean friction
coefficient in fiber reinforced composites
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Fig. 10 Friction coefficient of carbon composites
(Distance; 100m, Pressure; 200kPa, Velocity;
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Fig. 11 Friction coefficient of carbon composites
(Distance; 300m, Pressure; 200kpa, Velocity;
0.26m/sec)
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Fig. 12 SEM photographs of wear surface (300m, 200kPa,
0.26m/sec)
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