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Abstract: The paper focused on the high-performance requirements for diamond engineering surfaces
in high-tech fields such as aerospace, micro-electro-mechanical systems, biomedicine, and nuclear en-
ergy. It addressed key challenges including the susceptibility of diamond to graphitization and amorphiza-
tion under high loads and contact with ferrous metals, as well as the poor frictional behavior of conventional
diamond surfaces. A novel concept of “in-situ instantaneous transformation” of diamond surfaces into gra-
phene was proposed, along with the development of a laser induced-flywheel mechanical cleavage method.
This method successfully stabilized a unique diamond-nano-graphite-graphene covalent structure in ambi-
ent conditions. Experimental results demonstrate that this new structure synergizes the excellent properties
of diamond, graphite, and graphene. It offers a novel approach to resolving engineering bottlenecks associ-
ated with diamond applications and holds promise for opening up new avenues for the use of diamond, dia-
mond coatings. graphene, and all-carbon devices in mechanical, electronic, aerospace, and other fields.
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Fig.1 Instantaneous covalent bonding modification of diamond surface with graphene and its application prospect
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