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Tab. 1 Static simulation data of the crossbeam

i H dy/m dy/pm dy/pm dy/pm
0 0.0 —9.785 —7.013 —1.706
1 0.2 —9.411 —6.859 —2.022
2 0.4 —9.265 —7.264  —2.003
3 0.6 —9.234 —7.698 —2.223
BL T ot 4 0.8 —9.232 —8.277 —2.046
_ i o 5 1.0 —9.458 —9.792 —1.910

Fig. 1 Structural drawing of the gantry machining center
6 1.2 —9.674  —13.312 —2.434
7 1.4 —10.175  —16.052 —2.998
8 1.6 —10.694  —20.439 —2.732
9 1.8 —10.997  —25.458 —2.619
10 2.0 —11.566  —31.442 —1.813
T4 11 2.2 —11.880  —40.013 —1.153
B2 R 12 2.4 —12.437  —47.740 0.291
_ , 13 2.6 —12.774  —58.183 1.431

Fig. 2 The solid model of the crossheam

14 2.8 —13.052  —63.504 2.273
15 3.0 —13.456  —67.074 4. 550
16 3.2 —14.204 —71.764 5.591
17 3.4 —14.383  —78.563 6.584
18 3.6 —14.538  —84.828 6. 887
19 3.8 —14.942  —86.638 7.521
20 4.0 —15.110  —89.081 8.658
B3 A BR T R 21 1.2 —15.354  —92.085 9.151
Fig. 3 Finite element model of the crossbeam 22 4.4 —15.623 —94.053 9. 822
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Tab.2 The prediction error of neural network with different

structure
%
i ety I RN
R w2

1 1-3-1 9. 04 2.15 5.595
2 1-4-1 7.72 1.21 4.465
3 1-5-1 3.62 0. 25 1.935
4 1-6-1 6.56 1.35 3.955
5 1-7-1 6.10 1.34 3.720
6 1-8-1 8.18 0. 45 4,315
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Fig. 4  The relation between learning rate and mean
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Fig. 5 The training result of BP neural network
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Fig. 6 The prediction error of neural network
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Tab.3 Comparison of FEM simulation and BP network pre-

diction
WiH 15 FLfE/pm UG/ pm w®E/ N
1 —79.954 —79.238 0. 90
2 —95.015 —94. 135 0.93
3 —25.458 —25. 566 0.42
4 —47.740 —47.733 0.02
5 —20. 439 —20.759 1.57
6 —87.014 —86.499 0.59
7 —25.458 —26. 345 3.49
8 —40.013 —40. 276 0. 66
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Fig. 7 The bending deformation curve of the crossbeam
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Fig. 8 The compensation curve of crossbeam

3 XflatrSitie

P A 22 X 4% 00 65 SR T L B R AR Z h O T Y
AT e K P UL PR R R R 0T b S T
R IF HL R T A R 0 B T 5 BT 1 B 1 R AR s B AT
D SEER 25 RN 4 B R . BRI 45 R n] i a. S
5 0P 5 e 22 0 4% T B0 B R 25 A A FE 6. 1006
~11.68% sb. 525 B4 5 47 B oo 0 BB 1 iR 22
IYARAE 7.68% ~14.81% ., WiE T 3T BP MM
2% %) TN RS AR AT LB S i Sz A B O BO(E TR Y 4
IR BRI . X A R B Sl AR T S AT U c.
PR AR 1 SR S5 T T BR N 7. B T AR BR
il s 2345 B4 HR AR N A AE I 3 SO 4 Be 110
SR TR R AEAE R iR 22, N ZERE 32N T
Hp T O A AR T B A TG IE B LE R
FOSERE b 30 6 %0 ~15 %0 B8 1E L 15 21 5 i 4 e
FRERE S PR AR Y 26 15 1E J5 #b 2 il 2k, &1 8
FE7R o

7E Intel(R)13-2020 CPU3. 3 GHz,2 GB {71
AL EiE A, B ANSYS 58 4 4 FE A 1 i a] R
600 s, 17 ) FF 1 22 X 24 E 47 $0I0 AL 75 22 0. 27 s, A
LGB ) ROR R . A T T SR R i A5 4
SRR AL VR A B T B B, PR T ST 1 42 T
KRR T Isight Z22 B L A .

F4 THLERE BP METNLE R

Tab.4 Comparison of experimental results and neural network prediction results

M &S/ mm SRR/ pm BEGTR —
BP R4 W/ pm  AHXTRZE/ Y% ARG/ pm AHXHRZE/ Y
1 360 —17.2 —15.191 3 11.68 —15. 597 9.32
3 500 —81.4 —75.664 5 7.05 —75.131 7.7
4 840 —107.2 —94.936 7 11. 44 —94. 873 11.5
7 300 —40.1 —37.652 0 6.10 —37.021 7.68
8 820 —8.9 —7.875 3 11.51 —7.582 14. 81
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