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Analysis and Solution of Quality Problems Caused by
Carbon Deposit in Gasoline Engine Cylinder
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Abstract

Prolonged operation of gasoline engines often leads to carbon deposits in cylinders due to factors such as insufficient fuel
atomization, incomplete combustion, and lubricant carryover. These deposits impair combustion efficiency, cause engine knock,
reduce power output, and worsen emissions. This study combines field testing with laboratory experiments to analyze the formation
mechanisms, characteristic manifestations, and performance impacts of carbon deposits. Through microscopic structure analysis
and chemical composition testing, we reveal their physicochemical properties. Using kinetic simulations, we investigate airflow
patterns and thermal load distribution in the combustion chamber, proposing a comprehensive management system that includes
fuel optimization, injection strategy adjustments, clean combustion design, and periodic maintenance. Results demonstrate that
these integrated measures can reduce carbon deposit thickness by approximately 40%, improve combustion efficiency by 3.6%, and
decrease particulate emissions by 25%, validating the effectiveness and engineering feasibility of this solution.
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