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A Basic Study on Piston-Ring Pack

Sang Myung Chun’

Dept. of Automotive Engineering, Hoseo University

Abstract — A piston assembly is very important because it directly receives the energy generated during com-
bustion process. Surely, the friction and lubrication of piston-ring pack do an important role in the performance
and fuel economy of an engine. In fact, the friction loss in piston-ring pack is the biggest portion to the whole
engine friction. Therefore, the improvement of lubrication quality and friction loss in piston-ring pack will be
directly related with the improvement in the performance and fuel economy of an engine. Meanwhile, the oil con-
sumption and blow-by gas through piston-cylinder-ring crevices have to be controlled as less as possible. In these
two aspects, the study on the optimized design of piston-ring pack has to be carried out. In this study, for the
efficient design of piston-ring pack, it is focused to develop a basic computer program that predicts the inter-ring
pressure, the motion of ring and the blow-by gas through a crevice volume model between adjacent rings, and
the oil film thickness and the friction computed by lubrication theories.

Key words — piston ring, blow-by gas.
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Fig. 1. Schematic of piston-cylinder-ring crevices showing
gas flow path.
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Fig. 2. Schematic of forces acting on a ring at the early
stage of compression.
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x 10° Inter-Ring Pressure at 3000 rpm, WOT

—_— Measured thnder Pressure
— Calculated 2nd Land Inter-Ring Pressure
5l — Measured 2nd Land Inter-Ring Pressure
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Fig. 6. Comparison between measured 2nd land pressure

and calculated 2nd land pressure.
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% 10° Inter- Rlng Pressure at 3000 rpm woT
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Fig. 7. Inter-ring pressure, 3000 rpm WOT.
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Fig. 8. Forces acting on top ring, 3000 rpm WOT.

Forces on 2nd-Ring at 3000 rpm, WOT
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Fig. 9. Forces acting on second ring, 3000 rpm WOT.
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Vertical Position of Rings at 3000 rpm, WOT
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Fig. 10. Relative position of the ring, 3000 rpm WOT.
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x 10° Inter-Ring Pressure at 5000 rpm, WOT
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Fig. 11. Inter-ring pressure, 5000 rpm WOT.
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Fig. 12. Forces acting on top ring, 5000 rpm WOT.
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Forces on 2nd-Ring at 5000 rpm, WOT
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Fig. 13. Forces acting on second ring, 5000 rpm WOT.

Vertical Position of Rings at 5000 rpm, WOT
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Fig. 14. Relative position of the ring, 5000 rpm WOT.
(First) Top ring, (Second) 2nd ring.
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x 107 Minimum Oil Film Thickness at 3000 fpm, WOT
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Fig. 15, Minimum oil film thickness, 3000 rpm WOT.

x 10° Minimum Gil Fitm Thickness at 5600 rpm, WOT
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Fig. 16. Minimum oil film thickness, 5000 rpm WOT.
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Ring Friction at 3000 rpm, WOT
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Fig. 17. Friction forces, 3000 rpm WOT.

Ring Friction at 5000 rpm, WOT
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Fig, 18. Friction forces, 5000 rpm WOT.
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Fig. 19. Comparisons of the blowby between prediction
and measurement at various speeds (WOT).
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