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Abstract

With the implementation of the International Maritime Organization’s 2020 low-sulfur fuel regulations, the sulfur content limit for
ship fuels has been reduced to 0.50% m/m, and emission control areas have been tightened to 0.10% m/m. The use of low-sulfur fuel
often leads to poor lubrication in two-stroke diesel engine cylinders. This article analyzes the causes of abnormal wear between the
cylinder liner and piston rings during the use of low-sulfur fuel from three aspects: cylinder oil characteristics, combustion products,
and piston deposits. It points out that the combustion characteristics of low-sulfur fuel and increased particulate matter content are
the main influencing factors. Additionally, it discusses the importance of selecting the alkalinity of cylinder oil and optimizing the
oil injection rate, and proposes management strategies such as residual oil testing, categorized use of cylinder oil, and dynamic
adjustment of the oil injection rate to ensure effective cylinder lubrication. The study provides practical guidance for ship managers
to address lubrication issues under the background of low-sulfur fuel.
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