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Deformation Prediction of Thin-Walled Vane with

Complex Surface in Ball End Milling
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Abstract: According to the cutter location characteristics of complex surface thin-walled vane in

ball end milling process, an empirical formula considering tool inclination angle of average cutting

force is established. The undetermined coefficients are calibrated by orthogonal test, and then the

validity of this empirical formula is verified with AdvantEdge software. Noting the coupling rela-

tionship between cutting force and elastic deformation, and taking cutting depth, cutting width

and tool inclination angle as the feedback variables, an iteration format for calculating elastic de-

formation is suggested, by which the elastic deformation at each cutter contact point of a complex

surface thin-walled vane is calculated combining Matalb and Ansys softwares. It is shown that the

predicted and experimental results well coincide, the maximum deviation gets to 27. 255 pm, the

minimum to 2. 001 pym and the average to 11. 164 pm.
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R HS  a,/mm  ov/memin' f/mme+min! & /mm o/ () F./N F./N F,/N
1 2.00 95. 00 342.00 1. 65 10 44. 892 12. 045 21. 448
2 0.79 37.70 1 000. 00 1. 65 20 160. 793 40. 947 62. 624
3 1. 26 37.70 342.00 0.91 40 67.290 20. 679 34.773
4 0. 50 95. 00 1 000. 00 0.91 80 41. 744 13. 487 21.213
5 2.00 59. 85 1 000. 00 0. 50 80 41.880  13.609  20.635
6 0.79 150. 80 342.00 0. 50 40 8.723 2.622 4.588
7 1. 26 150. 80 1 000. 00 3. 00 20 72.135 19.113 33.433
8 0. 50 59. 85 342.00 3. 00 10 22.089 6.126 8.453
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1 3.787  6.120 10.061 17.461 31.715 57.395 96.538
22,700 4.904  8.293 13.466 22.953 41.116 69.474
3 2197 4042 6.443  9.243  14.494 26.300 46.164
4 2217 4013 6.092 8000 11.447 20.195 35.653
5 2,255 4.2718 6.686 8.912 12,162 19.375 31.724
6 1909 4.280 7.331 10.208 13.797 20.732 32.138
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