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Research on Turning Inconel 718 Alloy with Different Shape Surface Microtextured Tools
GUO Dongyun, WANG Dazhong
School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China

Abstract: Objective In view of the two main problems of poor machinability and tool wear in turning Inconel 718 nickel-
based superalloy, surface micro-texture technology was proposed for tool design and fabrication. Methods Firstly, the
theoretical tool-chip contact length model of the micro-texture tool was established. Secondly, the theoretical models of
cutting force and cutting heat of surface texture tool were established by using the theoretical tool-chip contact length
model. Finally, the cutting force and cutting temperature of the micro-textured tool were analyzed theoretically according
to the changes in theoretical tool-chip contact length, and the finite element simulation model was established.
Results The results of finite element simulation show that the micro-texture tool has better turning performance than the
carbide tool. Conclusion Compared with the cutting force of carbide tools, the three-way cutting force of the micro-texture
tool is small. The axial force and radial force fluctuate in a certain range, and the main cutting force is increasing.
Compared with the cutting temperature of carbide tools, micro-texture tools can reduce the cutting heat during cutting, and

the circular micro-texture tool has the lowest cutting temperature among the three micro-texture tools. Compared with
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carbide tools, surface micro textures can reduce the surface wear of the tool, and reduce the extrusion and friction between
the tool and the chip. And the different shapes of surface micro-textures produce different wear depths.
Keywords: Inconel 718; microtextured tool; cutting force; finite element simulation; tool wear
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Table 1 Constitutive model parameters for Inconel 718

material'?!

# 4 A/MPa B/MPa C m a T,/C T/C

Inconel 718 450 1700 0.017 1.3 0.65 1320 20

K2 HESESEEE Inconel 718 Ik F A 5

Table 2 Chemical composition of superalloy nickel-based Inconel 718"’

TE Ni Cr Fe Nb Mo

Ti Co Cu Si Mn C

wt. % 53.87 18. 63 17. 66 4.94 2.89

0.92 0.24 0.12 0.13 0.08 0.03
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