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Tribological Characteristics of Short Fiber Reinforced Composites

Jae R. Youn
Key Words . Adhesion(3}2t), Asperity(cf£#2l¥]), Counterface(4s=l), Debonding(¥£2)),
Friction(=}#), Friction Coefficient (=} A )

Abstracet

Friction and wear characteristics of short fiber reinforced and particulate filled composites
were investigated experimentally. Two kinds of fiber composites, chopped graphite fiber reinfor-
ced PAl(polyamide-imide) and glass fiber reinforced PAI, and a particulate cdmposite, TiO,
powder filled PAI, were selected for the friction and wear test since these are important engineer-
ing materials based on a new high temperature engineering plastic. All the specimens were cut
into proper size for cylinder-on-plate type wear test. Frictional forces were measured by employ-
ing a load transducer and wear rates were calculated by measuring weight loss during wear test.
The experimental results are reported in this paper and carefully discussed to explain the friction
and wear behavior qualitatively. The frictional behavior is interpreted by considering four basic
friction components which are believed to be the genesis of friction and the wear behavior is
explained by applying delamination theory of wear.
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Table 1 Composition and some properties of PAI composites

Specimen I Specimen ]I Specimen il

Composition 30% Graphite fiber 309% Glass fiber 3% TiO,

1% PTFE 1% PTFE 1/2% PTFE
Tensile strength(MPa) 205.5 195.1 185.5
Tensile elongation(%) 6 5 12
Flexural strength(MPa) 316.5 317.9 211.7
Flexural modulus(MPa) 25.9 16.1 : 6.6
Deflection temperature(‘F) 531 525 525
Specific gravity 1.42 1.57 1.40
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Fig. 2 Sliding apparatus

Table 2 Experimental conditions

Geometry Cylinder-on-plate

Counter-face AISI 52100 bearing
steel

Normal load 9.8N, 4.9N

Sliding speed 50cm/s, 30cm/s

Temperature 22°C

Relative humidity 65%

Atmosphere Air

Test time 5 hours, 24 hours
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Table 3 Friction and wear data of PAI composites after the test of 5 hours with the normal load of 4.9N

and the sliding speed of 30cm/s.

Specimen [ Specimen I1 Specimen il
Friction coefficient 0.44 0.58 0.5
Wear rate (cm®/cm) 2.869%x 1071 3.539x 107 5.026%x10°1¢
Wear factor (cm®/kg. cm) 5.738 %107 7.078 %1071 10.052 X107
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Fig. 3 Micrographs of the worn surface
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Table 4 Friction and wear data of PAI composites after the test of 24 hours with the normal load of

49N and sliding speed of 30cm/s.

Specimen [ Specimen 11 Specimen [{I
Friction coefficient 0.45 0.64 0.6
Wear rate (cm?/cm) 2.174X10°1° 2.261 X107 2.894 10710
Wear factor (cm®/kg. cm) | 4.348x1071° 4.522X107*° 5.788 %1071

Table 5 Friction and wear data of PAI composites after the test of 24 hours with the normal load of

9.8N and the sliding speed of 30cm/s.

Specimen [ Specimen 1 T Specimen II[
Friction coefficient 0.9 0.56 0.56
Wear rate (cm®/cm) 3.407Xx107* 4.599 %1071 3.836X 107
Wear factor (cm?®/kg. cm) 3.407x107"° 4.599x1071° 3.836x1071°
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Fig. 4 Four possible modes the fibers experience
during interaction with counterface asperity
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