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Study on the Rotating Motion of a Piston Pin of
Full Floating Type

Sang Myung Chun’

Dept. of Automotive Engineering, Hoseo University

Abstract —In recently designed diesel engines, the running conditions for piston pin bearings have become very
severe due to combustion pressure and temperature increase. Moreover, the lead removal from the bush material
has strongly reduced the capability of the antifriction material to accept asperity contacts. In this paper, before
trying to find the pressure distributions on the oil film of piston pin bearings by the unsteady two dimensional
thermohydrodynamic lubrication analysis in order to do the optimum design of the bearings of piston pin, it will
be investigated the tendancy of piston pin rotating motion by calculating the friction coefficient at piston pin
bearings, the oil film thickness and the frictional torques induced by hydrodynamic shear stress.

Key words — piston pin of full floating type, rotating motion, friction coefficient, friction torque, piston pin boss,

connecting rod small end.
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Fig. 1. Diagram of a piston-connecting rod system.
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Table1. 417 2 23 EFQU A ¢

Engine Diesel DI Engine
Engine Volume 1796 cc
Max. Power rpm 3500 rpm
Max. Torque rpm 1900 rpm
Bore Diameter 82.5 mm
Half Stroke 42 mm
Con-rod Length 130 mm
Engine Oil SAE SW40
Pin Outer Diameter 28 mm
Pin Inner Diameter 14.58 mm
Pin Length 66 mm

Pin Boss Length 22,75 mm (x2)
Pin Boss Radial Clearance 0.005 mm
Small End Length 21 mm
Small End Radial Clearance 0.011 mm
Pin Material’s Specific Gravity 7.8

Engine Oil Inlet Temperature

110°C @1900 rpm
120°C @3500 rpm
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Load (N) and Friction Coefficlent between Piston-Pin and Con-Rod
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Fig. 2. Pin load and friction coefficient @ 3500 rpm.
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Fig. 3. Pin load and friction coefficient @ 1900 rpm.
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Fig. 4. Minimum oil film thicknesses @ 3500 rpm.
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Fig. 5. Minimum oil film thicknesses @ 1900 rpm.
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Eccentricity Ratio of Piston PIn Bearing at Boss & Small End @ 3400rpm
1

—— Boundary for Eccentricity Ratlo
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Fig. 6. Eccentricity ratio at pin boss and small end,
3500 rpm.

Eccentricity Ratlo of Piston Pln Bearing at Bogs & Small End @ 1900rpm
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Fig. 7. Eccentricity ratio at pin boss and small end,
1900 rpm.
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Max. Oil Film Pressure atPin Boss & SmallEnd @ 3500rpm
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Fig. 8. Maximum Oil Film Pressure at Pin Boss &
Small End, 3500 rpm.

Max, Oil Fllm Pressuro atPln Boss & Small End @ 1900rpm
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Fig. 9. Maximum Oil Film Pressure at Pin Boss &
Small End, 1900 rpm.
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Plston Pin Angular Veloclty & Torque @ 3500 rpm
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Fig. 10. Instantaneous piston pin speed and Torque
@ 3500 rpm.

Piston Pin Angular Veloclty & Torque @ 1900 rpm
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Fig. 11. Instantancous piston pin speed and Torque
@ 1900 rpm.
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