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Abstract: In this paper, based on finite element software
Abaqus, a three-dimensional adaptive integrated modeling
and simulation algorithm is established for the mirror
assembly process of a conical nested Wolter-I X-ray focusing
telescope. First, using Python language combined with
Abaqus script interface for secondary development, an
adaptive modeling simulation algorithm is proposed, and the

stress distribution and surface deviation distribution of the
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mirror under different working conditions is accurately
obtained. Then, the graphical user interface (GUI) is
developed to build a more operability plug-in, which greatly
improves the simulation efficiency and accuracy, and saves
experimental and labor costs. The results give the ideal
mirror thickness and optimal assembly load. Finally, a more
reasonable evaluation method of surface deviation is
obtained, which provides an important theoretical basis for
optical path analysis and guidance for the actual assembly

process.
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Tab.3 Computational results based on three inner

surface radius of mirror
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83.5 2.137429237 370 3.352980 0.0000/0.0324/0.0125
84.5 1.045504 570 010 1.025826 0.038 2/0.052 0/0.036 0
85.5 0.462125331163 0.693523 0.0009/0.002 2/0.001 9
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Fig.7 Distribution of stress and surface error when

inner surface radius of mirror is 83.5 mm
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inner surface radius of mirror is 84.5 mm
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Tab.4 Computational results of 7 different thicknesses of mirror

EL IR RFEE B
BT /mm WA J/MPa kiR /um 1;;% ;’; ﬁjffj;/ ;11 -
0. 20 0.462 125 331 163 0.693 522 700 317 0. 000 9/0.0022/0.001 9
0.25 0. 571 603 536 606 0. 662 006 021 429 0.001 3/0.003 9/0.003 3
0. 30 0. 684 004 962 444 0.622 979 205 261 0.0014/0.005 8/0.005 3
0.35 0.794 785 022 736 0. 576 465 765 917 0. 000 8/0.007 8/0.007 6
0. 40 0. 903 007 566 929 0. 562 251 243 522 0.0006/0.009 6/0.010 2
0.45 1.001 780 748 370 0. 908 489 040 953 0. 000 3/0.009 1/0. 009 2
0.50 1. 187 988 281 250 1.021 671430 270 0.007 0/0. 004 4/0. 009 3
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Tab.5 Computational results of different angles of graphite strips

AT ) AT 1/ MPa iR /um 1;‘2’% 3’1 F"jfi/ 1}\%}
13.8 0. 981 488 823 891 1. 314 283 232 760 0.014 7/0. 007 6/0.001 2
13.9 0. 947 738 587 856 0. 631409 778 904 0.0116/0.005 0/0. 000 8
14.0 0. 926 766 097 546 0.711 586 020 955 0. 006 5/0.002 8/0. 000 5
14.1 0. 684 004 962 444 0.622 979 205 261 0.001 4/0.005 8/0. 005 3
14.2 0. 872 789 680 958 0.500 218 576 391 0.0117/0.002 2/0.008 1
14.3 0. 884 683 787 823 0.446 819 924 576 0.0258/0.021 8/0.010 2
14.4 0.911 665 320 396 0. 359 697 049 419 0.016 8/0.0150/0.007 0
14.5 0.937 564 313412 0. 360 382 865 836 0.004 1/0.003 8/0. 006 0
14.6 0.964 433 193 207 0. 334 705 543 040 0.009 4/0.001 3/0.005 8
14.7 0. 987 267 792 225 0.371 134495 751 0.005 6/0.006 0/0. 008 6
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Tab.6 Optimal loads and maximum stress of

mirrors with a radius from 82 to 86 mm

Wen 15E% 235EK 455ES  BiEK
P/ mm /N /N BAfi/N )i J1/MPa
82.0 0.4598 0.107 2 0.1740 4.756 0
82.5 0.2685 0.0753 0.196 4 3.9535
83.5 0 0.044 7 0.040 4 2.5913
84.5 0.0919 0.0170 0.0750 1.7980
85.5 0.001 4 0.0058 0.0053 0.6840
86.0 0.019 5 0.009 0 0.0857 1.022°9
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Fig.12 Error of tilt angle
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