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Piston rings are key components of internal combustion engines, which provide a seal between the
piston and the cylinder, thereby significantly affecting the performance, reliability and service life of
the engine. Rings made of graphite cast iron are often used in practice, mainly due to their favorable
tribological properties, wear resistance and good self­lubricating capabilities. Despite these advan­
tages, cases of premature failure of these components in the form of cracks and subsequent fracture
may occur in operation [1, 2].

The aim is to identify and analyze the main causes of cracking of piston rings made of graphite
cast iron, by combining experimental and analytical approaches. The work presents macroscopic and
microscopic analysis of fracture surfaces, metallographic and fractographic observation, as well as
results from chemical analysis of the material. Special attention is paid to the nature of the graphite
shape.

The findings contribute to a deeper understanding of degradation mechanisms in piston rings and
offer recommendations for optimizing the manufacturing process, choosing the appropriate micro­
structure and operating conditions in order to increase their service life and reliability.
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