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Experimental Study on Friction Characteristics of
Pb-free Pin Bushing for an Internal Combustion Engine

Chung Kyun Kim' and Kyoung Seok Oh
Tribology Research Center, Hongik University

Abstract — This paper presents the friction characteristics of pb-fres pin bushing bearings for an automotive gas-
oline engine. The external load is 100 N to 600 N and the speed of the pin bushing bearing is 1000 rpm to
3000 rpm against the rubbing surfaces. And the contact modes of rubbing surfaces between a piston pin and a
pb-free pin bushing specimen are a dry friction, an oil lubricated friction and a mixed friction that is starved by
a lack of engine oil. Two influential factors of a contact rubbing modes and a material property are very important
parameters on the tribological performance of a friction characteristic between a piston pin and a pb-free pin
bushing. The experimental result shows that the pin bushing speed of 2000 rpm shows a typical oil film lubri-
cated sliding contact mode in which means that as the applied load is increased, the friction loss is increasing.
But other contact mode depending on the speed and the load may affect to the fiction coefficient without a regular
and uniform trend. In summary, the oil lubricated rubbing surface definitely decreases a running-in period in
short and increase oil film stiffness, and this may leads the reduction of a friction loss.
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Fig. 1. Disassembled pin bushings and a piston pin in
a small end of a connecting rod.
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Fig. 2. Roll cladding plate for a pin bushing bearing.
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Fig. 3. Ring-on-disk type friction tester.

.
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Fig. 4. Ring-disk rubbing model between a real
piston pin and a Pb-free pin busing specimen.
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Fig. 5. Friction coefficient of dry rubbing contact
mode with a normal force of 100N for a ring-on-
disk rubbing mode.
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(b) Mixed friction contact mode

Fig. 6. Friction coefficient of sliding contact modes at
3000 rpm for various normal contact loads in a ring-
on-disk friction tester.
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Fig. 7. Friction coefficient of sliding contact modes at
the speed of 2000 rpm for various normal contact
loads.
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Fig. 8. Friction coefficient of sliding contact modes at
the speed of 3000 rpm for various normal contact
loads.
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