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Abstract : Ring and cylinder bore wear may not be a problem in most current automotive engines. However, a small
change in ring face and cylinder bore diameter can significantly affect the lubrication characteristics and ring axial
motion. Thisin turn can cause to change inter-ring pressure, blow-by and oil consumption in an engine. Therefore, by
predicting the wear of piston ring face and cylinder bore altogether, the changed ring end gap and the changed volume
of gas reservoir can be calculated. Then the excessive oil consumption can be predicted. Here, the oil amount through
top ring gap into combustion chamber is estimated as engine oil consumption. Furthermore, the wear theories of ring
and cylinder hore are included. The changed oil consumption caused by the new end gap and the new volume of oil
reservoir around second land, can be calculated at some engine running interval. Meanwhile, the wear amount and oil
consumption occurred during engine durability cycle are compared with the calculated values. The wear data of rings
and cylinder bore are obtained from three engines after engine durability test. The calculated wear data of each part are
turn out to be around the band of averaged test values or alittle below. It is shown that the important factor regarding oil

consumption increasement is the wear of ring face.
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Ring face wear(3 <] vl%), Ring end gap(¥ A= 7%), Ring groove wear(3 ZFH vl1)
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Fig. 1 Side view of piston showing dimensions relevant to

oil consumption
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Table 1 Piston-ring specifications
Ring type Topring | 2ndring | Oilring
Ring thickness (mm) 3.25 3.25 2.90
Ring end gap (mm) 0.38 0.38 0.46
Ring width (mm) 15 15 2.92
Groove width (mm) 1.55 1.55 3.02
Ring tension(N) 125 8.0 19.6
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RPM Mode during engine durability test
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Fig. 2 RPM mode during engine durability test
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engine durability cycle
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Fig. 5 Ring radia wear during engine durability cycle

Ring end gap wear during durability cycle
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Fig. 6 Ring end gap change during engine durability cycle
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Vertical position of piston rings at 1582.9hrs, 5200 rpm, WOT
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Fig. 7 Ring axia motion before 1583hrs of engine durability
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Vertical position of piston rings at 1583.3hrs, 5200 rpm, WOT
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Fig. 8 Ring axia motion after 1583hrs of engine durability
cycle
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Fig. 9 Inter ring pressure a second land before 1583hrs of
engine durability cycle
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engine durability cycle
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