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A Study on Design of Crankshaft Bearing System

Jeong-Eui Yun'

Division of Mechatronics, Kangwon National University Samcheok Campus

Abstract — Two kinds of crankshaft oil supply system which were called continuous and discontinuous oil sup-
ply system have recently been adopted in engine developing process. In order to clarify the lubrication char-
acteristics for theses systems, in this paper, the comparison studies on supplied oil temperature, pressure, aspect
ratio of bearings, and radial clearance were carried out for the main and the connecting rod bearing using com-

putational fluid dynamic analysis.

Key words — crankshaft bearing system, main bearing, connecting rod bearing, oil flow rate, oil temperature

increase.
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Fig. 1. Schematic diagram of crankshaft oil supply
system.
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Fig. 2. Analysis model of crankshaft oil supply
system. Left and right side figures indicate discon-
tinuous and continuous oil supply system respecti-
vely.
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Fig. 3. Main bearing and connecting rod big end
bearing.
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Continuous Type : —4—90C  -#-120C —e—150C
Discontinuous Type 1 =&~ 90°C —0-120C ——150T

Oit Flow Rate <Liter / min>
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Fig. 4. Effects of supplied oil temperature and crank-
shaft speed on oil flow rate (Supply oil pressure
=6 bar, Main bearing : d=65mm, b/d=0.3, bn=3
mm, ¢=40 ym, W=3992 N, Con-rod bearing : d=54
mm, b/d=0.3, z=5 mm, ¢c=40 um, W=4990).
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Fig. 5. Variation of supplied oil flow rate to total
crankshaft bearing system, which consists of main
and connecting rod bearing.
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Fig. 6. Variation of oil flow rate ratio of disconti-
nuous to continuous oil supply system.
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Fig. 7. Effects of supplied oil temperature and crank-
shaft speed on oil temperature increase in main and
connecting rod bearing due to friction.
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Fig. 8. Effects of supplied oil pressure and crankshaft
speed on oil flow rate (Supply oil temperature=
120°C, Main bearing : d=65mm, b/d=0.3, bn=3
mm, c=40 ym, W=3992 N, Con-rod bearing : d=54
mm, b/d=0.3, z=5 mm, ¢c=40 pm, W=4990).
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Fig. 9. Effects of supplied oil pressure and crankshaft
speed on oil temperature increase in main and
connecting rod bearing due to friction.
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Fig. 10. Effects of b/d and crankshaft speed on oil
flow rate (Supply oil temperature=120°C, pressure=
6 bar, Main bearing : d=65 mm, bn=3 mm, c¢=40
pm, W=3992 N, Con-rod bearing : d=54 mm, z=5
mm, c=40 pm, W=4999).
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Fig. 11. Effects of b/d and crankshaft speed on oil
temperature increase in main and connecting rod
bearing due to friction.
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Fig. 12. Effects of radial clearance of bearings and
crankshaft speed on oil flow rate (Supply oil tem-
perature=120°C, pressure=6 bar, Main bearing : d=
65mm, b/d=0.3, bn=3mm, W=3992 N, Con-rod
bearing : d=54 mm, b/d=0.3, z=5 mm, W=4990).

Fig. 13. Effects of radial clearance of bearings and
crankshaft speed on oil temperature increase in
main and connecting rod bearing due to friction.
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