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ABSTRACT
Frictional performance of ring pack in intemnal engine is investigated by varying spatial dimensions of

ring pack and operating speed. This investigation is performed with commercial software by

Ricardo Consultant Engineers, Inc. which is now in worldwide use in automobile industries. Among

the ring performances, blow-by rate, axial ring motions and frictional behaviors of top and second

rings are studies in our work.
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Inter-ring Gas Dynamics
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Figure 1 Gas flows to crankcase in ring pack
system

Figure 2 Inter-ring gas flows of four possible
ways
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Axial Ring Motion
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Figure 4 Fully flooded condition in ring and liner
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Figure 5 Partially flooded condition in ring and
liner

Piston ring twist
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Table 1 Dimensions of piston lands
Bore ol | topland | Secondland
77.5mm d, [m] d,[m]
Base SAE | 00745 | 0.07558
{(Model) 5W
top land SAE | 00755 | 0.07558
+100um 5w
(Mode2)
top land SAE { 00735 | 0.07558
-100pum 5W
(Mode3)
second land SAE | 00745 | 0.07658
+100um SW
(Mode4)
second land SAE | 00745 | 0.07458
-100um S5W
(Mode5)
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Figure 6 Dimension of piston in ring-pack region
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Figure 7 Cylinder pressure at 2500 rpm Figure 10 Blow-by of mode4 at 2500 rpm
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Figure 8 Temperature in Cylinder at 2500 rpm Figure 11 Blow-by of mode5 at 2500 rpm
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Figure 9 Blow-by of mode1 at 2500 rpm Figure 12 Axial motion of mode1 at 2500 rpm
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Figure 13 Axial motion of mode 4 at 2500 rpm
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Figure 14 Axial motion of mode 5 at 2500 rppm
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Figure 15 Friction force of mode1 at 2500 rpm
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Figure 16 Friction force of mode 4 at 2500 pm
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Figure 17 Friction force of mode 5 at 2500 rpm
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Figure 20 Ring twist of mode 3 at 2500 rpm
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