78 B A R

X
T4 sol BT E3NEY vlnw uld gl upR EXo)] et A
YR - A E”

A study on Sliding Friction and Wear Characteristics of Hybrid
Composites at Medium Sliding Speed

H. B. Jung”* and J. R. Youn*

ABSTRACT

Tribological properties of fiber composite materials were measured and wear resistant hybrid structure
was proposed based upon the understanding of tribological behavior of the composite materials.
Unidirectional composites with glass fibers, carbon fibers, and aramid fibers were tested for tribological
properties in order to propose a wear resistant hybrid structure. Hybrid composites which contain carbon
and aramid fibers were prepared, the specimens were sliced by a water-jet cutter, and friction and wear
properties were measured. An experimental set-up was designed and built for the friction and wear test of
the composite specimens. Unidirectional fiber composite and hybrid composite specimens were tested to
evaluated the tribological behavior for biomimetic applications. It is observed that the friction and wear
behavior of fiber composites depends upon fiber orientation, sliding speed, and type of reinforcing fibers.
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Fig. 2. Hybrid composite specimens with specific fiber orien-
tations used for friction and wear tests.
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Fig. 4. Friction and wear behavior of unidirectional glass fiber
composites at different sliding speeds ; (a) normal
direction, {b) transverse direction, (c) longitudinal direction.
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Fig. 6. Friction and wear behavior of unidirectional graphite fiber
composites at different sliding speeds ; (a) normal
direction, (b) transverse direction, {(c) longitudinal direction.
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Fig. 7. Friction and wear behavior of unidirectional graphite
/aramid hybrid composites at different sliding speeds ;
(a) normal direction, (b) transverse direction, (c)
longitudinal direction.
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Table 1. Physical propetties of reinforcing fibers and matrix resin

. . Tensile Tensile
Material Density Strength | Modulus
Kevlar 1.45g/ar | 2.9 GPa | 1.30 GPa
S—2Glass| 2.46g/ar | 4.6 GPa | 86.8 GPa
Carbon 1.81g/aw | 2.7GPa | 382 GPa
Epoxy 1.17g/aw | 62.5 MPa | 4.05 GPa
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