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Analysis of Oil Consumption at High Engine Speed by Visualization of the Piston
Ring Behaviors
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In the internal combustion engine, it is well-known that oil infiltrates the combustion chamber through the
clearance between the piston ring and the cylinder bore with a vertical reciprocating motion of the piston, leading
to an increase in oil consumption. The author et al. made a glass cylinder engine in which a closed piston ring gap
could be visualized, based on the idea that piston ring conformability to the sliding surface of the bore could be
evaluated from minute changes of the piston ring gap. This newly-devised visualized engine was an in-line 4-
cylinder engine, capable of running up to 6000 rpm, in which the closed gap of the piston ring could be observed
minutely during engine operation. As the result of the evaluation of the piston ring conformability to bore with this
equipment, it was found that the upward passage of oil widened and the oil consumption increased, because
abnormal behavior, that is, the separation of the piston ring from the deformed portion of the cylinder bore at the
down-stroke of the piston, had occurred in the area of high speed.

Key words : Piston ring, Ring gap, Visualization, Oil consumption, Deformed bore
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Fig. 1 Influence of ring tension on oil consumption
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Fig. 2 Oil scraping action of piston ring
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Fig. 3 Evaluation method of ring conformability with
link mechanism
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Fig. 4 Evaluation method of ring conformability by
visualization
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Fig. 5 Structure of the conventional glass cylinder
engine
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Table 1 Test engine specifications

Base engine Visualized engine
Number of cylinder 4 -
Displacement (L ) 24 15
Bore diameter(mm) ¢85 @74

86
95

Stroke(mm) —

(=2}
o

Compression ratio

0810

Piston
@74

Quartz glass cyviinder

Support gasket2

Supportring

Fig. 6 Structure of the new glass cylinder engine
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Fig. 7 General view of the cylinder block in the new
visualized engine

coboodooboooboooobooobooooooo
o00o0oOo0o00oO0O0O000000Fig. 8000
gobooooooboooooobobooooooon
gobooooooboooooobobooooooo
gboooooooooobodzommbooooogn
gobooooooboooooobooooooo
goboooooobooboooobbooooooo
goboooooobooooooobobooooboon
goboooooobooooooboboooobooo



oooooboooossmmbooo7epy moboOOoOnO
goboobooboboob

@ Block without head
©O Block with head(before test)
0 Block with head(after test)

ENESNE AL STET

40

60

80

4 S
[otass eylinder
h

Distance from cylinder upper{mm)
@

Distance from cylinder upper(mm)

Actual qilndvl

100
0 20 40 60 80 100 0 20 40 60 80 100

Deformatiom( AD/2 wm) Deformatiom{ AD/2 m)
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Fig. 10 Apparatus to microscopically observe piston
ring gap
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Fig. 11 Block diagram of photographic system
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Fig. 14 Behavior of piston ring gap at high engine speed (6000r/min)
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