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Friction Analysis by Piston Secondary Motion Simulation
in Consideration of Cylinder Block Bore Distortion
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ABSTRACT

Piston skirt friction has been considered to be related
to cylinder block bore distortion and piston secondary
motion, but it has been studied almost exclusively in
isolation, and its detailed relationship to the functioning
of an actual engine has not been clarified. We used
computer simulations to reproduce cylinder block bore
distortion and piston secondary motion in combination
to try to increase our understanding of their relationship
with an actual engine. First, calculated results were
compared with measured values to ascertain their
validity. Next, the technique was applied to the
development of an actual engine, and the engine
performance was studied along with the establishment of
a method to predict friction. The application of the new
simulation technique in engine development resulted in
increased reliability and a reduction in friction of
approximately 2%, demonstrating the effectiveness of the
method.
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Table1 Specifications of engine and piston

Previous Newly
engine developed
engine
Cylinder configuration Inline Inline
4-cylinder 4-cylinder
Engine type SOHC SOHC
2 Valves 2 Valves
Ignition system Dual point Dual point
sequential sequential
ignition ignition
Fuel supply system PGM-FI PGM-FI
Displacement [cm?] 1339 1339
Bore x stroke [mm] 73 x 80 73 x 80
Compression ratio 10.8 10.8
Maximum power [kW] 63 70
Maximum torque [Nm] 119 123
Compression height 26.2 26.2
[mm]
Skirt width x height 34 x29.5 38 x29.5
[mm]
Piston weight [g] 207 205
Piston shape
\ug‘_ 3/
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Table 2 Friction reduction rates
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