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Lubrication Analysis of Dynamically-Loaded
Crosshead Bearing for Marine Engine

Jung-Hoon Kim, Chang-Hee Kim, Sung-Woo Lee and Deug-Woo Lee*

Research Institute of Machinery & Electrotechnology, SHI
*Engineering Research Center for Net Shape & Die Manufacturing, Pusan National University

Abstract—Crosshead bearings in two-stroke marine diesel engines are operated under severe con-
ditions of lubrication because the load on the bearing is unidirectional and the sliding speed is very
low and oscillatory. In this paper, the motion of journal in a bearing is investigated using the lu-
brication theory. Several locus paths are presented to show the effects of oil groove size, bearing
clearance and oil inlet pressure. It is found that the minimum film thickness is affected by the oil
groove and bearing clearance, and the oil groove is an important design factor.

Key words—crosshead bearing, oil groove, bearing clearance.
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Table 1. Design data of NSD RTA84C
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Fig. 3. Cross-section of RTA84C engine.
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Fig. 4. Pin center loci of crosshead bearing for various
oil groove size.

Table. 2. Computation results for various oil groove
size

Oil groove size (")

5 15 20 40
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Bearing clearance(0,35mm) e

Fig. 5. Pin center loci of crosshead bearing for various
bearing clearance.
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Fig. 6. Pin center loci of crosshead bearing for various
oil inlet pressure.

Table 4. Computation results for various bearing Table 5. Minimum film thickness variation for engine
clearance load
Oil inlet pressure (bar) 0 load € Binin
5 11 20 190 2.5099 0.9564 0.0110
c 0.958 0.958 0.958 192 2.5897 0.9572 0.0108
h 0.010 0.0105 0.0105 194 2.6220 0.9578 0.0106
8, 200 200 200 196 2.6144 0.9582 0.0105
198 2.5745 0.9582 0.0105
200 2.4852 0.9578 0.0106
202 2.3484 0.9571 0.0107
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: radial clearance

: bearing diameter

: eccentricity

: film thickness

: minimum film thickness

. bearing axial length

: pressure

: journal bearing radius

: time

: journal velocity

: coordinate of axial direction
. maximum eccentricity ratio
. circumferential coordinate
: pin center position

. lubricant viscosity

: angular velocity
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