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Elastohydrodynamic Lubrication Analysis of Con-Rod Big-End
Bearings

Toshihiro Ozasa, Shigeo Suzuki, Takashi Noda
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Abstract

The elastohydrodynamic lubrication theory was applied to a lubrication analysis model of con-rod big-end
bearings. The model was improved by taking account of the bearing deformation by body force and the
effect of oil holes. The improved model was applied to a practical engine, and the influences of body force
and oil holes on lubrication were estimated.

After that, the model was examined by comparing the theoretical results and the experimental ones. The
propriety of the model was experimentally verified by the orbital movements and the rubbing trace on a
bearing surface. The bearing deformation appeared in both theoretical and experimental results; the elasto-
hydrodynamic lubrication theory proved necessary. Finally, the body force and oil holes were found to play
important roles on the theoretical calculation; they should be incorporated in the elastohydrodynamic lubrica-
tion theory of con-rod big-end bearings.
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Table 1 Engine, con-rod and linkage system specifications.

Engine
Bore Stroke 88 85 mm
Radius of crank 425 mm
Radius of crankpin journal 25.25 mm
Piston pin offset from cylinder axis 0.5 mm
Reciprocating mass (with linkage system) 717.8(735.8) g
Oil feed hole diameter 6 mm

in rotating direction

location 44.5° from the axis between crankshaft and crankpin centers

Poisson's ratio

Con-rod

Length between centers of small and big ends 132 mm

Radius of big-end bearing 25.285mm
Width of bearing 18.8 mm
Mass 754.9 g
Oil jet hole diameter 6 mm
location 30° from con-rod axis in rod side in anti-rotating direction
Young's modulus 2.058 10° MPa

0.26

Swingarm1 length
mass

Swingarm 2 length
mass
YoLink
X3'

Y3

Linkage system

124 mm
24 g
50 mm
20 g
45  mm
117 mm
144  mm
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Fig. 3 Maximum hydrodynamic pressure and

minimum film thickness of a cylindrical
bearing calculated by EHD lubrication theory
(Full load, 5000rpm).
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