https://doi.org/10.69239/hondatechnicalreview.2010 22 1 21

g

Juoogdootgdboottdbbotdun

Teardown Analysis for Piston Assembly Friction with Optimization Controls
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This research involved creating a method for
analyzing the contribution of the skirt and rings to the
friction force of the piston assembly, and implementing
such analysis. The contribution analysis was carried out
by identifying the respective Stribeck curves for the skirt
and the rings. The results showed that the skirt is in the
fluid-lubricated region and the rings are in the mixed-
lubricated region of the curve. The results also made
clear that the friction force of the skirt is the dominant
component under high-speed, low-load conditions, in
particular.
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Table 1 Engine specifications

Engine type 4-stroke

Number of cylindersO 10

Bore (mm) x Stroke (mm)d | 186 x 860
Compression ratio 9.8

Crank offset (mm) 0.0

Cooling system Water - cooled
Camshaft SOHC

Valves (IN/EX) 11

Lubrication oil SAE 0W-20 (80+1°C)
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(A) Triaxial force sensor

(B) Sensor holder

(C) Water passage

(D) TriaxialO
acceleration sensor
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Fig. 1 Engine cross section
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Fig. 2 Friction measuring system
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Fig. 3 Stribeck curve
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Fig. 4 System for identifying Stribeck curves
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Fig. 5 Discretized empirical data
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Fig. 6 Stribeck curves for skirt and rings
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