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Abstract —Bearings of marine engines are operated under severe conditions because of dynamic load and low
sliding speed. This paper deals with lubrication analysis of a crank pin bearing for a marine diesel engine. Journal
center locus and oil film thickness are compared of crank pin bearing. In the past researches, journal bearings
have been studied only about the surface of bearing. In addition to this conventional research, this paper analyzes
the effect of roundness error of a journal and a bearing on the minimum film thickness. Numerical analysis has
been studied by using Reynolds equation and also Half-Sommerfeld condition is applied as boundary condition.
Futhermore, this study investigates the effect of roundness error change on the minimum film thickness. The
results demonstrate that the bigger amplitude of roundness error yields, the lower minimum oil film thickness
is. In comparison to previous research considered a journal and a bearing individually, the results considering a
journal and a bearing together show that amplitude of roundness error of journal has very little effect on the min-
imum oil film thickness.

Keywords —marine engine bearing(2F-8-<1 %1 W] &), crank pin bearing(Z3 3 & W] &), roundness error(%
Y= A}, minimum film thickness(# & +2 7)), reynolds equation(Z] ©] &= H-g2])
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Fig. 1. Coordinates of analysis.
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Fig. 2. Coordinates of oil film.
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Fig. 3. An example of roundness error.
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Fig. 4. Flow chart.
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Fig. 5. Oil groove shape of a crank pin bearing.

Table 1. Design parameters

Parameters Values Units
AT 55 cst
AR K 11,102 kg
s eErdY 9,163 ke
8% 104 rpm
cylinder 27 0.9 m
Radial Clearance 0.2725 mm
#o]% Radius 0.980/2 m
#lo13 Length 0.353 m

L/D 0.360
= 4= 3.0 bar
W, —[[Psin6Rd6dz = 0 ®)

@& N2 &) 8)ell thale] Newton-RaphsonS AM&-5}
o AZE = FAle] IAE Altsle siaS gkt
Fig. 4= %X 8141¢] Flow ChartZ® YERHH, Fig. 5
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Fig. 6. Cylinder pressure of a engine(BDC).

150 A

I}

o

R
——

I

©
o

Bearing Load (Bar)
D
o

’ \/\/

T T T T T v T T T v T T T
0 50 100 150 200 250 300 350
Crank Angle(Degree, BDC)

Fig. 7. Bearing load including inertia force(BDC).
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Fig. 9. Minimum oil film thickness.
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Fig. 10. Comparison of journal loci.
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Fig. 11. Comparison of minimum film thickness.
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Fig. 13. Comparison of journal loci.
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Fig. 14. Comparison of minimum film thickness.
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Fig. 16. Comparison of journal loci.
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Fig. 17. Comparison of minimum film thickness.
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