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Abstract

Nickel-base superalloy is a kind of hard to machine metal material. It is difficult to guarantee the
quality of workpiece after using this material. The quality of workpiece is an important content of
high-speed machining, which has a great influence on the wear resistance, corrosion resistance
and heat conduction performance of machined parts. The factors that affect the quality of the
workpiece in high speed cutting of high temperature nickel-base alloy are studied by the method
of cutting experiment and simulation analysis. Based on the analysis of the metallographic picture
of the cutting root obtained from the cutting experiment and the experimental phenomenon, it is
concluded that the larger the cutting depth is, the higher the burr height is. In the case of a certain
cutting depth, the higher the cutting speed, the more difficult to form retained burr, the better the
quality of the workpiece.
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Figure 1. Polycrystalline model
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Table 1. Parameters of Johnson cook model for Inconel 718 Alloy
%2 1. Inconel 718 &4 Johnson-Cook R EIHE %

A B n m c To Trneit

985 949 0.4 161 0.01 20 1320
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Table 2. Main chemical components of Inconel 718 (wt%)
= 2. Inconel 718 EZLE K 53 (Wt%)

Ni Cr Mo Nb Ti Al C Si Mn Fe

51.75 17 2.93 5.15 1.07 0.45 0.042 0.21 0.03 R
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Table 3. Physical and mechanical properties of Inconel 718 (20°C)
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Figure 2. Dislocation slip model of adjacent
crystal
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Figure 3. The change of 7 with rand d
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Figure 4. Metallographic picture of cutting root of deformed
grain
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Figure 5. Grain deformation in cutting simulation
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Figure 6. Increase of grain temperature in shear zone
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Figure 7. Three stages of burr formation: (a) The first stage; (b)
The second stage; (c) The third stage
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Figure 8. Fourth shear zone
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Figure 9. Simulation phenomenon of different cutting thickness:
(a) Cutting thickness is 0.25; (b) Cutting thickness is 0.5; (c) Cut-
ting thickness is 0.75
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Figure 10. Process of burr formation
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Figurell. Simulation results at different speeds: (a) At 120
m/min; (b) At 200 m/min
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