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Design of the Hybrid Composite Journal Bearing Assembled
by Interference Fit

Seong Su Kim and Dai Gil Lee
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ABSTRACT

In this work, a hybrid composite journal bearing (HCJB) composed of carbon/phenolic
laminated composite bush and steel housing was designed for marine vessels because the composite
journal bearing reduces the possibility of the seizure problem between the journal and bearing. The
two components of bearing were assembled by interference fit joining method and a series of
durability tests were conducted using the laboratory bench with the lubricants of SAE 30 oil, water,
and sea water. That the HCJB was found reliable under the interference fitting loads and
environmental temperature change.
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Table 1 Mechanical properties of carbon/phenolic fabric
composite
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Fig. 1 Schematic diagram of the specimen;
(a) Composite bush, (b) Steel housing.
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Fig. 3 Schematic configuration of the test;
(a) Inner surface of composite bush, (b) Process of
interference fit joining.
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Fig. 4 Measured and calculated load-displacement curves
by FEM with respect to friction coefficient (z) when the
interference amounts were; (a) 10 zm, (b) 20 zm.
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Fig. 5 Measured friction coefficients with respect to
interference fitting amount,
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Table 2 Maximum compressive stresses on the contact
surface of composite bush w.r.t. temperature for each

interference fit amount. (unit: MPa)
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10 zm 20 gam
R.T. 50°C | -30°C | R.T. 50°C | -30°C
Radial 3.3 0.1 8.9 6.7 3.4 12.3
Hoop 14.4 37 42.1 291 17.9 53.5
Axial 4.4 0.4 7.1 113 Sl 9.5
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Table 3 Tangential load on the inner surface of the
composite bush and minimum friction forces between the
composite bush and steel housing

Friction force (kN) Tangential load (kN)

10 zm 0.40

0.77

20 zm 13.7
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Fig. 6 Tsai-Wu tensor failure indices at the temperature
of -30°C for each interference fit amount when the
bearing was assembled at 20°C.

Fig. 7 Photdgaph of equipment for endurance test and

lubricating system.
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