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Analysis of Ring Pack Lubrication Considering Oil Transport
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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 reason-
ably 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. 2. Open-end boundary condition.
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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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Fig. 5. Inter-ring gas pressure.
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Fig. 6. Surface shape of the compression ring.
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Table 1. Engine specification

Rotational Speed (rpm) 1,000
Piston Bore(mm)XStroke(mm) 200xX300
Fuel ' Diesel
Connecting Rod Length (mm) 520
Crank Radius (mm) 150
Top Ring W, 1mm & 001
(Circular Shape) W, 2.7 mm
2nd Ring W, 0.7 mm & 0.005
Ring  (Taper-Flat-Taper) W2 0.867 mm
W; 2033mm & 0.1
- W, 0.7 mm & 0.005
(Tape:-Flatfl’I%aper) W2 0.867 mm

W; 2033mm & 0.1

Fig 85 2¢ 314 ¢4 weist]

1st RINC
2nd RINC

3rd RING

OIL RING

Fig. 7. Oil flows in the ring pack.
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Fig. 8. Flow chart for ringpack analysis.
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Fig. 10. Friction force on the top ring according to

analysis sequence.
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Fig. 11. Minimum film thickness between the second
ring and cylinder liner according to analysis sequence.
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Fig. 12. Friction force on the second ring according to
analysis sequence.
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Fig. 13. Minimum film thickness between the third ring
and cylinder liner according to analysis sequence.
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Fig. 14. Friction force on the third ring according to
analysis sequence.
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