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K mirror

Guo Peng'?, Zhang Jingxu?, Yang Fei!, Zhang Yan?, Jiao Wei®

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Library of Jilin Business and Technology College, Changchun 130507, China)

Abstract: A flexible support structure was designed to make the mirror surface figure error and the
stiffness of the structure fulfill the requirements of the design of a 2 m telescope’s K mirror. KM1 was
the support at three points on the rear of mirror. The position of support points was optimized by the
FEA software ANSYS to minimum the mirror surface’s RMS. And the flexibility matrix of the flexible
support bar was built by theadjoint transformation. Then based on the flexibility matrix, the thickness,
length and the width of the flexure hinge were optimized to reduce the thermal stress and assembly stress
and fulfill the requirement of the mirror support’s stiffness. KM2 was the support at three points which
are uniformly spaced around the circum of mirror. The flexible support bar of KM2 was the same as
KM1’s. The FEA simulation results of KM1 and KM2 under the work condition of gravity and
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temperature drop met the design requirements. The RMS of KM1 was less than N\/40, and the RMS of

KM2 was less than A/60. Their first order resonant frequency was all over 100 Hz.
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Fig.2 Sketch of KM1’s support location
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Tab.1 Contrast of flexibility with FEM simulation

Flexibility Theoretical ~ FEM simulation Error
C(1,1) 7.074x10® 8.539x10"® 17.2%
C(2,2) 5.73x102 5.78x102 0.9%
C(3,3) 3.546x10°° 3.715x10°® 4.5%
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Fig.5 Sketch of flexible bar’s unstable form
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Tab.2 Mirror surface figure error and rigid motion
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KM1 152.8 Tip/tilt
KM2 196.7 Tip/tilt

SRR KML Fl KM2 Y — B i 9% ¥ 475 & 2
K, UL T S5 R B sh W B R s AT R R RE S TR
ANRTI T R4 s Fa

4 45 it

K55 1) S 1 1 i T 5 e BRI R R G I AR
B X5 45 B8 B T AR T A2 74 A, KML R KM3 3E £
fift 8 3 S 4%, JF X0 S 8% 0 AT T 4R s KM2
fift R 30 S 4% SR SE R 342K FH 7S IR ME AT, Al 3L
o — 2] AT B R AR BT MR R, K
FFEBEHEAT OL A (i 28 B R e i BRARNG O - iz 4
R VEAT IT A6 S TH I 1) 1) 28 B R ak vy, H A ) R B
JRAEAR, P BEE R R = ) FR AR T R AR
AAE 1 SR ) SR A 8] T iR 12K . KML
BE1E RMS & 13.5 nm ik T A/40,KM2 §E 10 RMS
4.4nm fIK T M60; —FriE iR il 3 KM1 Jy 152.8 Hz,
KM2 2} 196.7 Hz , /& T2k 9 100 Hz ,

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

% 6 I8 MSE .2 m AL K A XA 4 MR ARt 1919
[5] Brunelli A, Bergonmi M, Dima M. Tips & tricks for

S E 3k aligning an image derotator[C]//SPIE, 2012, 8446: 4L.1-4L10.
[1] Liu Guanggian, Lu Ruwei. The image field rotation of the (6] Fan Lei, Zhang Jingxu, Wu Xiaoxia, et al. Optimum design

auto-guide unit of the solar telescope in yunnan observatory of edge-lateral support for large-aperture lightweight primary

[J]. Publications of Yunnan Observatory, 2003, 4: 28 -33. mirror [J]. Opts and Precision Engineering, 20 (10): 2209~

(in Chinese) 2214. (in Chinese).

WIS, k. 2% LA B B O 1 A R e G, ST, SN, S R LB A

@I e[, ZRF A &, 2003, 4: 28-33. SCHERRALR T[]0 K% T2, 20(10): 2209-2214.
[2] Cheng Jingquan. Principles of Astronomical Telescope Design [71 Fan Lei, Yang Hongbo, Zhang lJingxu, et al. Hardpoints

[M]. Beijing: China Science & Technology Press, 2003. (in defining structure for large aperture primary mirror [J].

Chinese) Infrared and Laser Engineering, 2012, 41(12): 3367-3371.

A, OCHIE BB AN MY, bt o R R (in Chinese).

g A, 2003, T Ah, Wi, TR0, . K AR S 1) B S 07
[3] Wang Zhongsu, Zhai Yan, Mei Gui, et al. Design of D], £05hHHOE TR, 2012, 41(12): 3367-3371.

flexible support structure of reflector in space remote sensor [8] Hu Junfeng, Zhang Xianmin. Kinematical properties and

[J]. Opts and Precision Engineering, 2012, 18 (8): optimal design of 3 -DOF precision positioning stage [J].

1833-1841. (in Chinese) Opts and Precision Engineering, 2012, 20 (12): 2686 -

FE, A, M, . SRR A S BT S 2695. (in Chinese).

B[], 62 A% TR, 2012, 18(8): 1833-1841. BRI, KR, 3 B WK% E ALV B WIS 3R P AR
[4] Zhang Yuanyuan, Jing Wei, Cheng Yuntao, et al. Design Bt [3]. SL% K% TRE, 2012, 20(12): 2686-2695.

and finite element analysis of @510 mm SiC ultra- [91 Zhao Hongchao, Zhang Jingxu, Yu Xiaobo, et al. Design

lightweight mirror [J]. Opts and Precision Engineering,
2012, 20(8): 1718-1724. (in Chinese).

TkiE i, A, R, 4F. 510 mm SiC Ak R S BE
RS H Roca it [9]. o2 K% T8, 2012, 20(8):

1718-1724.

and optimization of Stewart platform in TMT tertiary mirror
system [J]. Infrared and Laser Engineering, 2012, 41(12):
3336-3341. (in Chinese)

R, SRR, Fhedk, % TMT =BiR 4+ Stewart ¥ &
MRAL I TE]. L0450 TR, 2012, 41(12): 3336-3341.

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

