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Tribological Behaviors of Carbon-Epoxy Composite with surface grooves

Seong Su Kim, Dai Gil Lee

Abstract

The tribological behavior of carbon epoxy composites whose surfaces have many small grooves of 100.um
width was experimentally investigated with respect to the sliding direction against groove orientation, surface
pressure (P) and velocity (¥). The wear mechanism of the composites was observed to calculate the wear
volume with respect to the friction coefficient using scanning electron microscopic (SEM). Experimental results
show that the abrasive wear is dominant wear mechanism for the grooved composite surface and the friction
and wear are greatly reduced when the sliding direction is parallel to the axis of groove because abrasive

particles are removed through the grooves effectively.

Key Words: Carbon-epoxy composite, Surface-grooved specimen, Abrasive particle.
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Fig. 1 Fabricating process of the concave mold and

specimens (patent pending); (a) mold fabrication
method, (b) molding process for the composite with

many small grooves.

AzE 23 F9 Aol Fig. 1(b)% 2o] gx
Ao EAN EEAE Iﬂﬂeﬂi—
83 gk YsaEs HFH &
A (125° C, 0.6 MPa)Z
zé iy

AR wEH
T Age A3
%3 Fig. 29+ 22 &
i A|HE A 2skgich

He 2=

adE AT

@
Fig. 2 Grooved specimen; (a) side, (b) plane
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Fig. 3 Grooved specimen and sliding direction.
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Table 1. Wear volume and depth of the specimen
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. Sliding Wear volume [Wear depth
Specimen type | . . 3
direction (mm”) (mm)
Specimen Perpendicular 4.13 0.17
without groove Parallel 374 0.15
Specimen with {Perpendicular 4.68 0.22
groove Parallel 0.61 0.04
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Table 2 Mean friction coefficients of the specimen

Specimen type Sliding Friction
direction coefficient
Specimen Perpendicular 0.25
without groove |Parallel 0.22
Specimen with {Perpendicular 0.29
gIroove Parallel 0.20
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Fig. 4 Friction coefficients of the grooved and

ordinary specimens w.r.t. sliding direction; (a)

ordinary specimens, (b) grooved specimens.
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Fig. 5 Scanning electron micrographs (SEM) of
wom surfaces (P=13.4 MPa, V=0.06 m/s); (a)

grooved specimen under perpendicular sliding, (b)
grooved specimen under parallel sliding.
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Table 3 Wear volume of the grooved specimen

Wear volume(mm?)
6.7 MPa, 0.06 m/s [13.4 MPa, 0.03m/s

Perpendicular 0.13 0.32
Parallel 0.06 0.19
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Parallel to grooves
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Fig. 6 Friction coefficients of the grooved
specimen; (a) Case 1 (PV=04 MPam/s; P=6.7

MPa, V=0.06 m/s), (b) Case 2 (PV=0.4 MPamy/s;
P=13.4 MPa, V=0.03 m/s).
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Fig. 7 Scanning electron micrographs (SEM) of the

wormn grooved surfaces;

Case 1 (PV=0.4 MPam/s; P=6.7 MPa, V=0.06
my/s): (a) perpendicular sliding, (b) parallel sliding
Case 2 (PV=0.4 MPamvs; P=134 MPa, V=0.03
m/s): (c) perpendicular sliding, (d) parallel sliding.
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