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Development of the Hybrid Composite Journal Bearing

Seong Su Kim, Dong Chang Park and Dai Gil Lee
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ABSTRACT

In this study, a hybrid composite journal bearing composed of carbon fiber reinforced phenolic
composite liner and metal backing was manufactured to solve the seizure problem of metallic
journal bearing materials because the carbon fiber has self-lubricating ability and the phenolic resin
has thermal resistance characteristics. To estimate the wear resistance of carbon fiber phenolic

composite, wear tests were performed at several pressures and velocities. The o1l absorption
characteristics, coefficient of thermal expansion, strength and stiffness of the composite were also
tested. Using the measured stiffness values, the thermal residual stresses in the composite were
calculated to check the reliability of the composite journal bearing.
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Table 1. Mechanical properties of two composite
materials in the circumferential direction.
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carbor/phenolic asbestos/phenolic
compressive
strength (MPz) 220 86.2
CTE (10%°C) 1.23 7.19
swelling (%) 0.01 0.03
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Fig. ! Schematic diagram of the wear specimens;
(a) Asbestos phenolic, (b) Carbon phenolic.
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Fig. 2 Schematic diagram of the pin-on-disk type wear
tester.
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Fig. 3 Wear volume of two composites w.r.t. time.
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Fig. 4 Stress distribution of the hybrid composite journal
bearing in the circumferential direction.
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