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A Study on the Oil Film Behaviors of Pin Bush Bearings for
Diesel Engines with Various Engine Oil Viscosities

Chung Kyun Kim and Byoung Kwan Lee
Tribology Research Center, Hongik University

Abstract — A pin bush bearing is one of the most important element in the piston engine which is joined a piston
to a connecting rod. A pin bush is suffered by heat and changeable repeat loads, which are come from the explo-
sive gas heat and pressures during a reciprocating stroke. Therefore, a tribological behavior of pin bush bearings
is very severe compared to other parts of a piston assembly. To keep a stable operation of pin bush bearings effec-
tively, it would be satisfied with proper oil film strength for severe operating conditions and durability, which
are strongly related to the oil film thickness, oil film pressure, and a friction loss power. The computed results
show that the viscosity of engine oils slightly affects to the minimum oil film thickness and oil film pressure dis-
tribution, but is an influential parameter on a total friction loss power. Thus the low viscosity engine oils for an
increased operation condition should select a high level of base oil and add a viscosity index improver as an oil
film additive. |
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Fig. 1. Viscosity of engine oils.
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Fig. 2. Gas pressure distribution of a combustion
chamber at 5000 rpm.
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Fig. 3. Finite element model of the connecting rod.
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Fig. 4. Minimum oil film thickness for various oil
temperatures as a function of a crankshaft angle.
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Fig. 5. Minimum oil film thickness for various engine
oils as a function of oil temperature.
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Fig. 6. Hydrodynamic oil film pressure distributions
at the speed of 5000 rpm.
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Fig. 7. Peak oil pressure for various oil temperatures
as a function of a crankshaft angle.
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oils as a function of oil temperature.
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