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Abstract

Abstract

Chromium nitride (CrN) coating has excellent performance, including high-temperature

resistance, corrosion resistance, and friction and wear resistance. It is an excellent protective

material and high-temperature structural material. The addition of Hf and Si elements to CrN

coatings is expected to improve their mechanical and high-temperature oxidation properties, thereby

enhancing the comprehensive performance of the coating and making it more widely applicable.

CrHfSIN coatings were deposited by high-power pulse magnetron sputtering technology on GH169

alloy, and the microstructure, chemical composition, crystal structure, mechanical properties, and

high-temperature oxidation behaviors of the coatings were studied. The results show that CrHfSIN

coating is columnar crystal with triangular cone, mainly composed of CrN, HfN and Cr2N phases.

The coating show a hardness of ~28 GPa and an adhesion of ~14 N. After oxidation at 800 °C and

900 °C, the coatings still have protective effect on the substrate, and it failed under 1000 °C.

Key Words: High power pulse magnetron sputtering; CrHfSIN coating; Microstructure;

Mechanical properties; High temperature oxidation
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