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Table 1 Deposition parameters of the TiAIN coatings and the
(TiAITaCrZr)N coatings with different N flow rates

. Power/ Temperature/ N, flow rate/ Film
Coating 5 . .
w C mL-min~  thickness/um
TiAIN 700 350 36 1.38
TiAlTaCrZr 300 350 0 0.95
(TiAlTaCrZr)N 300 350 5 1.16
(TiAlTaCrZr)N 300 350 25 0.92

(TiAlTaCrZr)N 300 350 50 0.90
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Fig.2 AFM surface (2 pmx2 pm) and cross-section morphologies of the (TiAlTaCrZr)N coatings with different N, flow rates
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Fig.4 Coefficient of friction, critical load and hardness of the

(TiAlTaCrZr)N coatings with different N, flow rates
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Fig.6 Temperature vs time curves of the (TiAlTaCrZr)N coatings
with different N, flow rates, the TiAIN coating, and the

cemented carbide substrate
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Effect of Nitrogen Contents on Mechanical and Titanium Alloy Cutting Perfor mance of
(TiAITaCrZr)N Coatings by DC Magnetron Sputtering

Li Chao'”, Du Feifei®, Lii Wenzhang'*, Li Xianliang', Li Guojian', Wang Qiang'
(1. Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University,
Shenyang 110819, China)
(2. Shenyang Heshitai General Titanium Industry Co., Ltd, Shenyang 110206, China)
(3. School of Metallurgy, Northeastern University, Shenyang 110819, China)
(4. State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, China)

Abstract: In order to solve the problem of poor thermal conductivity of traditional tool coatings with high wear resistance, the coatings of
(TiAlTaCrZr)N were prepared by DC magnetron sputtering under different nitrogen flow rates. The effects of different nitrogen contents
on the microstructure, hardness, adhesion and thermal conductivity of the coatings were studied. With the increase in nitrogen flow rate,
the content of N in the coatings increases, and the microstructure of the coatings changes from nanocrystalline to columnar crystal. The
hardness of the coatings increases from 11.0 GPa of the TiAlTaCrZr coating to 20.6 GPa of the (TiAlTaCrZr)N coating with 5 mL/min
nitrogen flow rate. The adhesion of the coating reaches to the value of 130 N when nitrogen flow is 5 mL/min, and then decreases
gradually with the increase in nitrogen content. The thermal conductivity of the (TiAlTaCrZr)N coating is better than that of the TiAIN
coating, but it decreases with the increase in nitrogen content. Since the (TiAlTaCrZr)N coating has high thermal conductivity, high
adhesion and high hardness, the cutting length of the (TiAITaCrZr)N coating is 175% higher than that of the TiAIN coating for the
titanium alloy cutting. It provides a new tool coating with high wear resistance and high thermal conductivity for titanium alloy cutting.

Key words: tool coating; high-entropy alloy; mechanical property; titanium alloy cutting
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