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Table 1 Johnson - Cook constitutive model parameters of workpiece materials (TC4)
Ji I £ A/MPa NSRS B/MPa NAE A GR A SR AR S PR S Tha/K
875 793 0.01 0.386 0.71 1560

F2  THMEHEJohnson-Cook BT Y1 R BUKEISH ( TC4 )
Table 2 Johnson - Cook shear failure model of parameters workpiece material (TC4)
d, d, d, d, ds
-0.09 0.25 -0.5 0.014 3.87
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Finite Element Simulation Analysis of Thin-Walled Parts Milling Process of

Titanium Alloy

YUE Caixu', LIU Xin', HE Genghuang’, LI Lingxiang’
(1. School of Mechanical and Power Engineering, Harbin University of Science and Technology, Harbin 150080, China;
2. Xiamen Golden Egret Special Alloy Co., Ltd., Xiamen 361009, China)

[ABSTRACT]

During the milling process of titanium alloy thin-walled parts, the cutter angle has a significant influence on

the workpiece deformation, milling force and milling vibration. Extend the service life of cutting tools and reduce tool wear,
milling process simulation model of Ti6Al4V titanium alloy thin-walled pieces is established by using ABAQUS software,
with the milling force and milling temperature as evaluation index, using the single factor and orthogonal method to analyze
the effects of cutting tool rake angle, relief angle and helix angle on the milling force and milling temperature, and the milling
force experiment is carried out to verify the simulation results. The simulation results show that with the increase of the rake
angle, the milling force decreases and the milling temperature fluctuates. With the increase of the relief angle, the milling
force decreases, and the milling temperature decreases first and then increases. With the increase of helix angle, the maximum
axial force increases, the maximum tangential force slowly decreases, the maximum radial force has no obvious variation, and
milling temperature decreases first and then increases. Through orthogonal test and range analysis, the order of primary and
secondary influence degree of different factors on indexes and the optimal level combination of factors are defined.
Keywords: Titanium alloy; Thin-walled part; Milling process; Finite element simulation; Tool angle
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