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ABSTRACT

The secondary motion of piston occurs due to the transient forces and moments in the
clearances between piston skirt and cylinder liner. The motions are very related to the skirt
profile and the magnitude of piston-pin offset. Above all, the elastic deformation is another
major effect on the piston secondary motion that has not been considered in the previous
researches. In this work, the effects of elastic deformation of the piston skirt on the
secondary piston motion are studied for the frictional power loss by using commercial
softwares, PISDYN and ANSYS.
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Fig. 1 Piston-crank geometry

Fig. 2

Forces acting on piston
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Friction Force & Loss
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Table.1 Dimensions of piston components
and parameters
Values used in the Simulation
Engine RPM 5200 rpm
Bore diameter 0.0765 m
Nominal clearance 40um
‘Stroke 0.0765 m
Con-rod length 0.13m
Pin offset 800 um
Liner length 0.14m
Pin diameter 0.01788 m
Posmzrllizfg;,n from 0.0102 m
Circumferentigl extent 48.5°
of skirt Lubrication
Friction coefficient 0.12 Ns/m”
Oit viscosity 0.007 Pa.s
Young's Modulus 6.9x10" Pa
Poisson’s Ratio 0.33
Density of Material 2800 kg/m’

Pressure [bar]
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Table.2 Modes of piston components

Simulation mode
Mode 1 With Profile A
Mode 2 With Profile B
Mode 3 With Profile C
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(Without elastic deformation)

Fig. 14

(Without elastic deformation)
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