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Surface Modification Technology of Materials: Principles, Methods, and Progress in Diverse Applications

Wenpeng Lu
Inner Mongolia Tianhao Fiberglass Co., Ltd., Hohhot, Inner Mongolia, 011500, China

Abstract: Material surface modification technology is a key research direction in the field of materials science, which can
customize the surface properties of materials as needed without changing the essential characteristics of the material matrix.
The paper elaborates on the basic principles of material surface modification technology, systematically sorts out mainstream
methods such as physical vapor deposition, chemical vapor deposition, ion implantation, thermal spraying, and surface
quenching, and deeply analyzes the implementation process and advantages and disadvantages of each technical means. At the
same time, it focuses on multiple core application fields such as mechanical manufacturing, aerospace, and biomedicine, and
demonstrates its outstanding achievements through practical cases, providing comprehensive and professional references for
the deep understanding and expanded application of material surface modification technology.
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