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D etection and control of non-linear errors in 5-axismachining
WangDan Chen zZhibng ChenW uyi

(School of M echanical Engineering and A utomation, Beijing University of A eronautics and A stronautics, Beijing 100191, China)

Abstract Non-linear error is an important urce of the machining error in multi-axis numerical con-
trolled machining and it isunawidable A new strategy o deal with the non-linear errorwasproposed based on
the analysisof formerwork In the nev strategy the tool positionswith large non-linear errorswere found out by
detecting the movements of rotatory axes of the 5-axismachine tool and then the non-linear errorswere com-
pensated by linear intempolation Camparion work betveen the original data and campensated data was done
and the results show that the proposed strategy could notablely reduce the non-linear error  The strategy pro-
posed oould deal with non-linear errorsof both general type and the gecial typewhich occur at singular posi-
tion of the machine tool Simulation reaults indicate the smplicity and feasibility of the strategy.
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1 mm
X y z i i k
1 - 191 3958 2 6384 7. 2252 0 028586 0 104879 0 99407
2 - 191 3978 4. 8209 7. 2080 0 024950 0 071236 0 99714
3 - 191 3998 7. 0016 7. 2658 0 020937 0 035732 0 99914
4 - 191 4018 9 1788 7. 4021 0 016502 - 0 001056 0 99986
5 - 191 4037 11 3508 7. 6182 0 011639 -0 036377 0 99927
6 - 191 4057 13 5159 7. 9093 0 006393 - 0 068922 0 99760
7 - 191 4078 15 6726 8 2694 0 000876 - 0099039 099508
2 G
G X /mm Y/mm Z/mm Al(°) c/(°)
1 Go1 - 185 354 - 60 918 - 16 695 -6 241 - 15 246
2 Go1 - 182 232 - 68 075 - 10 059 - 4329 - 19 303
3 01 - 168 679 - 95 989 -3 442 -2 374 - 30. 368
4 G01 3 065 -193 74 1 49 - 0 947 - 93 662
5 o1 178 841 - 74 04 -1423 - 2189 - 162 258
6 Go1 189 339 - 39 881 -5 988 -3 969 -174 7
7 Q01 191 262 - 29 687 - 10 452 - 5 684 - 179 493
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