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Abstract: During the milling process, aluminum alloy structural parts are liable to produce the process deforma-
tion and flexibility to decline the knife. A simulation analysis method of milling process is proposed to achieve
the prediction of machining deformation of curved thin-walled structures. The regression equation of cutting
force are obtained by milling experiments under a series of different combinations of cutting parameters to pro-
vide the basis for the cutting force loading of simulation test. By using python language for secondary develop-
ment of Abaqus simulation software, combined with the “model change” technology and three kinds of tool
path, milling simulation analysis have been carried on for the machining deformation of curved thin-walled struc-
ture, The results indicate that: the deformation of stepped symmetrically tool path is of the minimum amount,
and the amount of deformation of unilateral tool path pattern is much larger than two kinds of symmetrically
tool path. With the reduced height of the side walls, the difference decreases, and at the bottom, substantially
the same amount of deformation obtained. Finally, the reliability of the simulation analysis milling experiments
is verified by milling experiment,
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Fig.1 3D geometric model of the test piece
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Fig. 2 Test machine and force measuring system
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Table 1 Test parameters of cutting force

I 5 0w BRHAR
n/(r+» min™1) ae/mm ap/mm  f,/(mmez"1)
1 10000 2.0 2.0 0.10
2 6 000 2.0 2.0 0.10
3 8 000 2.0 2.0 0.10
4 12 000 2.0 2.0 0.10
5 10 000 2.0 2.0 0.12
6 10 000 2.0 2.0 0.15
7 10 000 2.0 2.0 0.20
8 10 000 2.0 1.0 0.10
9 10 000 2.0 1.5 0.10
10 10 000 2.0 2.0 0.10
11 10 000 2.0 3.0 0.10
12 10 000 2.0 4.0 0.10
13 10 000 2.0 5.0 0.10
14 10 000 3.0 2.0 0.10
15 10 000 1.5 2.0 0.10
16 10 000 1.0 2.0 0.10
17 10 000 0.5 2.0 0.10
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Fig. 3 Relationship curve between rotating

speed and cutting force
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Fig. 9 The inp file content of Abaqus software
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