Journal of the KSTLE Vol. 20, No. 3, June 2004, pp. 119~124

The Korean Society of Tribologists & Lubrication Engineers

AerationO|

AT FJHUIA=E H|0{d 2

l.T'.:.

A 2Eof| ojxl= Het
5o

ApET e

WIER YA

Aeration Effects on the Oil Supply System of
Engine Crankshaft Bearing

Jeong-Eui Yun'

Division of Mechatronics, Samcheok National University

Abstract — Engine bearing system is generally affected by aeration. In this paper, the aeration effects on the
engine crankshaft bearing system were studied. To do this, unsteady oil flow analysis on the engine crankshaft
oil circuit system was carried out. And aeration effects on the bearing system were simulated to figure out lubri-
cation characteristics of the each bearing such as oil flow rate, minimum oil film thickness, friction loss and

increase of oil temperature.
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Fig. 1. Schematic diagram of crankshaft oil supply
system.
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Fig. 2. Main bearing and connecting rod big end
bearing.
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Fig. 3. Variation of supplied oil flow rate to each bearing.
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Fig. 4. Variation of supplied oil pressure to each bhearing,
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Fig. 5. Aeration effects on pressure fluctuation in oil
groove of main bearing (Supply oil pressure=6 bar, oil
temp=120°C, Main bearing : d=65mm, b/d=0.3, bn=3
mm, c=40 gm, W=3992 N Con-rod bearing : d=54 mm,
b/d=90.3, z=5 mm, ¢=40 um, W=4990 N). :
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Fig. 6. Aeration effects on oil flow rate (Supply oil
pressure=6 bar, oil temp=120°C, Main bearing : =65
mm, b/d=0.3, bn=3mm, c=40 pm, W=3992N Con-rod
bearing : d=54mm, b/d=03, z=Smm, c=40pum, W=
4990 N).

e

Joumnal of the KSTLE

249

AAZ Wty AVERE ey FFHe
LolM FHHlElol Ao BARSRs 27A0] H7) wjitol)
AR Al ddjH oz wger

Fig. 6914 9] 2982 F71Eg el A ¢g 73
F(0% aeration)o] thal Az S|z wWslof e zt
Holgog FHEE oY 2 M4 TF oYHe
Ag Aatoltt, 22| olee) gL 7| EQ o)
72 ¢le 7A5(0% aeration)?) U8 aeration®Fe
3 NS o A eddFFe WIE AN
Azfolr}. .

HA T LUFES AR AR 3AE Sl
el FF Ld@e| Tkl APE Hold, TF%9
AUigelAe wiQl wojge), maly Zr1e 2o
v 7Y 2= djojio] & e HoFEa girh o)y
g o2 wiSh wlolRe] AYR 2= wlojyol n)
3 2 HAAS Kvke d3, AYE 2= woly A
= Fig 194 BoFERo] IRarzee] A4l

- Main Bearing —— Con~rod Bearing

— N [ £ fe,) o -3 (=]
T T T T

<

1000 2000 3000 4000 5000 6000
Crankshaft Speed <mpm>

Main Bearing 1% —®-5%
Con~rod Bearing ©  —A— 1% T+5%

.l EE‘F__O\OM:

1 ey,

1000 2000

——-10%
—~0-10%

Increase Rate of Minimum Off Film  Thickness<%>

3000 4000 5000 5000
Crankshaft Speed <rpm>

Fig. 7. Aeration effects on minimum oil film thickness
(Supply oil pressmre=6 bar, oil temp=120°C, Main
bearing : d=65 mm, 5/d=0.3, bn=3mm, c=40um, W=
3992N Con-rod bearing : d=34 mm, b/d=0.3, 7z=5 mm,
c=40 yra, W=4990 N).
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Fig. 8. Aeration effects on friction force (Supply oil
pressure=6 bar, oil temp=120°C, Main bearing : 4=65
mm, §/d=0.3, br=3 mm, ¢=40 pm, W=3992 N Con-rod
bearing : d=34 mm, b/d=0.3, z=5mm, c=40pum, W=
4990 N).
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Fig. 9. Aeration effects on increase of oil temperature.
(Supply oil pressure=6 bar, oil temp=120°C, Main
bearing : d=65 mm, bld=0.3, bn=3 mm, c=40 ym, W=
3992N Con-rod bearing : d=54 mm, b/d=0.3, z=5mm,
c=40 pm, W=4990 N).
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: Specific heater

: Radial clearance

: Journal diameter

: Bulk modulus of elasticity of aerated oil
: Bulk modulus of elasticity of air

: Bulk modulus of elasticity of oil

: Journal radius

: Supply oil pressure
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: Mean surface pressure

9 : Geometrical parameter

So : Sommerfeld number

AT : Temperature increase of oil
: Total oil volume

. Air volume

3

: Volumetric flow rate

: Load

: Oil feed diameter

: Eccentricity ratio

: Dynamic viscosity

: Density

: Angular velocity

: Radial clearance ratio (=c/r)
: Attitude angle
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