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Abstract

The wear between piston ring face and cylinder liner is an extremely unpredictable and hard-to-reproduce phenomenon
that significantly decreases engine performance. This study will discuss characteristics of wear between hard and soft
piston ring coatings with running surface of cylinder liner. Detailed tribological analysis by using Pin-on-Disk(POD)
testing machine describes the lubricity mechanism between piston ring coatings and cylinder liner at different temperature
with and without oil. The effect of surface roughness of the cylinder liner on the friction coefficient and wear amount of
piston ring coatings will also be analyzed. To simulate scuffing mechanism between piston ring and cylinder liner,
accelerated lab testing was performed. This study will provide the data from tribological testing of hard and soft piston
ring coatings against cylinder liner. Furthermore, the microstructures and morphological features of the surface and the
near-surface materials during wear will be investigated. From the scuffing test by using POD testing machine, scuffing
mechanisms for the soft and hard coating will be analyzed and experimentally confirmed.
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Fig.1 Microstructure of piston ring-cylinder liner
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Fig. 2 Schematic drawing of Pin-on-Disk test
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Fig. 3 Dimensions of disk and pin
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Fig. 6 Representative runs showing the variation of
friction coefficient of hard coating at 25C
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Fig. 7 Friction coefficients at various temperatures
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Fig.12 Optical micrograph of real cylinder liner that
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(a) Disk surface topography using a SEM
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Fig.13 Disk surface topography and chemical composi-
tion against soft coating
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