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A Study on the Effect of Piston Pin Offset on a Piston
Motion and Kinetic Energy Loss

ABSTRACT

A theoretical analysis of predicting the detailed motion of a piston-crank mechanism within piston-guide

clearance is presented, and the analysis is applied to the piston motion in a gasoline engine. A piston

movement program is developed to calculate the piston attitude relative to the bore, the piston to bore

impact velocity and kinetic energy loss and the net transverse force acting on the piston. This paper

presents the formulation of a set of differential equations govéming the transverse and rotational motion

of a piston. These equations of motion were solved by well established Runge-Kutta method. As a result

of this study, it is possible to predict the effects of piston geometry and piston pin offset on a piston

motion and kinetic energy loss.
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Table 1 Nomenclature and input data of a piston-crank mechanism

Nomenclature Symbol | Value Unit
Crank radius r 425 mm
Distance between con-rod centers Ls 141 mn
Distance of con-rod C.G. from big-end pivot point(pin fitted) ‘ S3 48 mm
Piston length : u 59 mm
Piston width of upper skirt dp 77.17 mm
Piston width of lower skirt ds 7737 mm
Distance between piston crown & gudgeon pin v 31 mm
Distance between piston crown & pisten C.G. fd 12 mm
Distance between piston crown & impacting peint of upper skirt fds 23 mm
Distance between piston end & impacting point of lower skirt fda 9 mm
Distance between guides db 7740 mm
Offset of piston axis from crank shaft axis ecen 0 omm
Offset of gudgeon pin from piston center line eh +1 mm
Offset of piston C.G. from piston center line ec 0 mm
Mass of con-rod & gudgeon pin m; 0.732 kg
Mass of piston Jagh 0254 kg
Moment of inertia of crank shaft about its rotation axis , I 10000 | kg mm’
Moment of inertia of con-rod about its C.G. ’ 3300 |kg- mm’
Moment of inertia of piston about its CG. L 300 ke mn’
Coeff. ‘of restitution of upper skirt e 04
Coeff. of restitution of lower skirt € 0.3
Compression ratio £ 10
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Fig.1 Fbd. of a piston-crank mechanism.
No contact between piston and cylinder
bore
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Fig.3 Combustion pressure at different engine
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Fig4 F.bd. of a piston-crank mechanism.
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