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Research Progress on Mechanical and Tribological Properties of
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Abstract; The mechanical and tribological properties of rubber directly affect its service life. Coat-
ing rubber surfaces with hard coatings to improve its performance is an important research topic in
the field of surface engineering. In recent years, this research direction has focused on multi-scenario
adaptation , innovation of traditional processes,and precise regulation of key parameters. This paper
reviewed the classification of hard coating materials for rubber surfaces, particularly highlighting the
significant advantages of diamond-like carbon ( DLC) coatings for rubber seals. The modification
mechanisms and preparation processes of DLC coatings were briefly described,and four fundamen-
tal directions in DLC coating modification research were summarized , including structural modifica-
tion to regulate atomic arrangement and chemical bonding state, compositional modification by in-
troducing hetero-elements to alter chemical composition, interfacial modification to enhance adhe-
sion between coatings and rubber, and morphology modification to design microstructures to im-

prove performance. The research progress in each direction was also reviewed.
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Table 1 Comparison of deposition processes for different types of coatings
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Fig.1 Hybridization formation of carbon atom in DLC
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Table 2 Comparison of parameters about four

fundamental DLC materials!*'!
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