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Analysis of Ring Pack Lubrication

Jae-Seon Lee, Dong-Chul Han’

Institute of Advanced Machinery and Design in Seoul National University
School of Mechanical & Aerospace Engineering, Seoul National University”

Abstract - Generally quantity of supply oil for piston ring lubrication in an internal combustion
engine may be insufficient to fill the entire volume formed in the clearance between piston ring and
cylinder liner. Thus oil starvation condition should be considered for the analysis of piston ring
lubrication. In order to reasonably estimate amount of oil left on the cylinder liner, adequate boundary
condition should be adapted for the analysis of ring pack lubrication. In this analysis of ring pack
lubrication of an internal combustion engine, oil starvation and open-end boundary conditions are
considered at inlet and outlet of piston rings. It is revealed that piston rings are operated under oil
starvation in most operating cycle and the result with these conditions are quite different from that

with fully-flooded assumption.
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Fig. 3 Flow quantity at the inlet and outlet
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Fig. 4 Effective width of piston ring
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Table 1 Engine Specification
Rotational Speed (rpm) 1000
Piston Bore(mm) x
Stroke(mm) 200% 300
Fuel Diesel
Con. Rod Length(mm) 520
Crank Radius(mm) 150
Top Ring W, 118, | oot
R| (Circular Shape) W, 2.7
1
n w, | 07]8, | 0005
g 2nd Ring
w, | 0.867
(Taper-Flat-Taper)
? W, | 2033]3,| oI
t w, | 07|38, | 0005
a | 3rd Ring
W, | 0.867
(Taper-Flat-Taper)
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99 3W¥ &8 siAolA $EF
Aol 2 2]
A

\
of¥

Aol

g

o rlo off 1o
o

o 52 o
,. A
o
o
fu
H
il
L
e
to

Mo o 10 Y o2

(o]

O

o2 &

L

rir 1=
(NS
X
=

) o

°
*

C
i
X
rir

(2 St o

I3

5

__21’,‘
oI

My

2L 88 £A48 sy |
A A FoFA ALY 2
v W3l Fig 99 Zth  olm VT
Aayo] AR3E oYL Qe
7HRsR ey, gA FHoE I
o] ¥ oo IFAINE 2

FEErEY

¥

i

i

‘
I ——— First Caleutation \
----Second Calculation
------- - Third Calculation

L

[
=2

b

)]

e

r2 ooy S ol ot
lo
il

e

3

[N

2

R i

0.1 e

Minimum Film Thickness [um]

0.05
o 90 180 270 360 450 540 630 720

Crank Angle [degree]

Fig. 9 Minimum film thickness between the Top
Ring and Cylinder Liner according to Analysis
Sequence
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