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Contact Pressure Distribution of Pin Bushing Bearings
Depending on the Friction Conditions

Chung Kyun Kim' and Do Hyun Kim
Tribology Research Center, Hongik University

Abstracts — This paper presents the contact pressure distribution of pin bushing bearings for various lubrication fric-
tion modes such as oil film and elastohydrodynamic lubrication contacts, a mixed lubrication contact, a boundary
contact, and a dry contact. During a sliding contact of a plain bearing, the boundary and dry rubbing contacts are
dominated between a piston pin and a pin bushing bearing. This may come from a micro-scale clearance, an explo-
sive impact pressures from the piston head, and an oscillatory motion of a pin bearing. The computed results show
that as the oil film parameter #/o is increased from the dry rubbing contact to the oil film lubrication friction, the
maximum oil film pressure is radically increased due to an increased viscous friction with a thin oil film thickness
and the maximum asperity contact pressure is reduced due to a decreased asperity contact of the rubbing surfaces.

Key words —pin bushing bearing, piston pin, contact pressure distribution, friction mode, automotive engine
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Fig. 1. Coefficient of friction as a function of nN/P
(Stribeck curve) showing lubrication regimes observed in
a pin bushing bearing.
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Fig. 2, Piston assembly with a pin bushing bearing.
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Fig. 4. Oil groove length and dimension of a pin bushing
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Fig. 5. Average oil film thickness along the circumfe-

rential direction of a pin bushing bearing.
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Fig. 6. Oil film parameter /#/c of a pin bushing bearing
with and without oil grooves for various lubrication
contact mode.
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Fig. 7. Maximum oil film pressure of a pin bushing
bearing with and without oil grooves for various
lubrication contact mode.
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Fig. 8. Maximum asperity contact pressure of a pin
bushing bearing with and without oil grooves for various
lubrication contact mode.
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Fig. 9. Total contact pressure of a pin bushing bearing
without a oil groove.
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a pin bushing bearing with and without oil grooves for
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various lubrication contact mode.
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