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Research on AITiIN Coating Structure of Cutting Tool for High-temperature Alloy
Yu Zhongguang, Lv Xianbao,Zhang Jibo

Abstract: With the rapid advances in aerospace industry,the processing of high-temperature alloys represented by
nickel-base alloys has increased. Although high-temperature alloys have excellent high temperature strength, good oxidation
resistance , thermal corrosion resistance, good anti-fatigue , fracture toughness and other comprehensive properties , there exist
high cutting temperature , poor thermal conductivity and work hardening in the cutting process. In order to achieve the high
efficiency and high quality processing,there are many technical problems to be solved. In this paper,the AITiN coating is
applied to the cemented carbide substrate by arc ion plating with different bias voltage and deposition temperature , then , the
coating surface and cross section morphology are observed by scanning electron microscope (SEM) and energy spectrometer
(EDS) and the coating composition is analyzed ,the phase structure of the coating is also analyzed by XRD,the Nano hard-
ness H,Young's modulus E and anti-plastic deformation factor H*/E” of the coating are measured by nano-hardness meter.
The cutting test on GH4169 high-temperature alloy is carried out with cutting tools of different coatings,and the cutting per-
formance of the coating is judged by the wear value VB on the tool’s flank face.

Keywords: GH4169 high-temperature alloy; AITiN coating;tool wear;cutting performance
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