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Fig.1Relationship between echo ratio and film thickness.
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Fig.2 Observation equipment of piston system lubrication
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Fig.3 Observation example of piston system lubrication condition.
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Fig.4 Ring film calibration equipment.
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Fig.5 Relationship between ring film echo ratio and film thickness
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Fig.6 Relationship between adhesion film echo ratio and film
thickness

Oil\_ Ultrasonic probe

\
1\ .
Oil
145mm 14.55mm [[E———|
700 f—
| IVolume: 0.03ml L £t
- =
- N < sty =
=] ) 7]
E - 450 £y
= 08 - 2nd = E
= =
ot Estimated average S _;-1
/ o
film tlnckness
0.6 200
0 20 40 60
Time t [s]
Fig.7 Oil diffusion and changes of echo ratio
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Fig.8 Echoes near ring edge at different film thicknesses



