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Piston-Ring Lubrication Analysis Using Finite Element Method

Hyun Hae Shim, Oh Kwan Kwon

Korea Institute of Science and Technology

Abstract—In solving the Reynolds equation in dynamically loaded bearing problem, it is almost
impossible to find the squeeze velocity and the cavitation region by analytical method. Finite Ele-
ment Method was applied to the piston-ring lubrication analysis to solve the complementary prob-
lem. The method was very efficient and any convergence problem was not encountered.
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Fig. 1. Film formation between piston ring and cylinder
liner.
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Fig. 2. Pressure distribution around piston rings.
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Fig. 3. Pressure change in the ring pack (engine rpm=
2000).
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Table 1. Data used in the piston ring lubrication pro-
gram

Piston ring axial length 1.5 mm
Piston ring face radius of curvature 0.1-5m
Piston ring free gap 12 mm
Elasticity modulus of piston ring material 103 kPa
Piston diameter 73 mm
Engine crank radius 43 mm
Connecting rod length 155 mm
Wall temperature at TDC 200
Wall temperature at BDC 150
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Fig. 4. Pressure distribution in the Ist piston ring lu-
brication film at the crank angle of (a) 300°C, (b) 360
°C, and (c) 390°C (engine rpm= 2000, radius of curva-
ture of ring face=1m).
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Fig. 5. change of piston ring film thickness around the
cycle (engine rpm=2000, radius of curvature of ring
face=1m).
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Fig. 6. Change of piston ring minimum film thicknesses
with variation of radius of curvature of ring face (engine
rpm = 2000).
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