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Analysis of Piston Top Rings Half-Stick Phenomena
by Using Optically Technology
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ABSTRACT

A new analyzing method which allows to
measure quantitative carbon deposits discharge
condition and these phenomena by using optically
technology for piston top rings half stick condition
caused by Combustion Chamber Deposits (CCD), has
been developed.

By this method, half stick condition which comes
from intermittence reduction phenomenon by top ring
gap fluctuation and due to oil film depletion of top
ring out side surface, was able to be measured. And
the more, the relationship of top rings CCD discharge
mechanism and half stick phenomenon was found,
and half stick condition was improved by small twist
angle of top rings and small real side clearance
setting which makes CCD discharge function better.
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Table 1 VTR camera specifications

Camera type g .
i | 410000 370000
Picture element (768Hx494V) | (768Hx493V)
] 201 203
Scanning type Interless Interline
Scanning frequency (57sakriz | (75734 leiz
(V)59.94 Hz | (v)59.94 Hz

max 1/10000

max 1/10000

Shutter speed

Lens magnification 10175 10100
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CCD chamber

Outlet of CCD

Fig.1 General view of CCD chamber
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Unsuitable lighting

Improved lighting

Fig.2 Improvement of lighting condition
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Outlet

Fig.3 Cycle movement of dust particle
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Fig.4 Optical system of piston top rings
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Table 2 Engine specifications and test conditions

Engine type L4 2.2L SOHC 4VALVE
Compression ratio 8.8

Bore x Stroke ¢85 x 91mm
Engine speed 1800 rpm
Intake manihold vacuum pressure 40 kPa

Coolant temperature after engine start 20~30°C
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Fig.5 General view of cylinder window
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Fig.6 Ring rotation stopper

goooooo

gboooooooooooboooo

Table 20 000000000000 OODOOOO
gbooDooo0oo0goo2.2L SOHC 4000 OOOO
pgoboboooooooooooboooooooobooooo
gooooooooboooooboooooooboboooon
pgoboboooooooooooboooooooobooooo
gooooooooboooooboooooooboboooon
pgoboboooooooooooboooooooobooooo
ggrwoaoooooomwoeboooooomon
pgoboboooooooooooboooooooobooooo
ooboooooo

gooobooooobooboobooooooooo
goboobooooboooooooOooooaisoorpmdd
000000000000 0O40kPa00D0DOODODOOO
goooboooo

Fig7O0OOO0OO0OO0OO0OOO0O0OOOOO0OCODOOO0BODOO
gooooooooboooooobooooooobooboooon

0930



gboocobooooooboooooOoooOoOoOobOOoOobOOoOooOoboOoooo

Table 3 Specification of piston top rings

Ring type A B
h1 (mm) 1.188 1.188
al (mm) 3.098 3.098
Ring tension (N) 0.91 0.83

Twist angle (deg)

Ring effective

side clearance (um)

Fig.7 Picture of firing test
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Fig.9 Formation of oil film
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Fig.11 2nd rand occupation area ratio of CCD
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