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Abstract; To locate accurately a large aperture primary mirror with balance weight support and Whif-
{letree support in the primary mirror cell, a lateral positioning method for the large aperture primary
mirror was proposed based on the kinematic constraint. The principle of kinematic constraint was in-
troduced, a design scheme of lateral positioning system for the primary mirror was proposed including
the selection of location points and the design of flexure hinges and location bases, and then a lateral
positioning system was implemented. With finite element method, the influences of the lateral positio-
ning system on the large aperture primary mirror system was analyzed in several aspects, such as sys-
tem location, resonant frequency and mirror surface profile. As the results, it shows that the resonant
{frequency of the primary mirror reaches 13. 6 Hz, the average displacement of the primary mirror is

—355. 863 nm along the Y-axis direction, and the primary mirror surface profile is uninfluenced.
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These parameters all meet the design requirements of this lateral positioning system. Experimental re-

sults verify the engineering signification of proposed lateral positioning system on the design of sup-

port and position systems of primary mirror in large aperture telescopes in the future.

Key words: large aperture primary mirror; positioning; kinematic constraint; resonant frequency; sur-

face profile
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Fig. 2 Schematic diagram of SiC primary mirror with

aperture of 2 m
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Fig.5 Plan A of lateral positioning points of primary mirror
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Fig. 6 Plan B of lateral positioning points of primary mirror
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ror assembly system
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Fig. 11 First order resonance of primary mirror with

positioning system

M 358 B . 7E SN A TE 0" Ol B,
30°,45%,60%, 90° OLHlK ) M 1F LT, 43 51 X5 A
A0 1] 72 7 R S8 Y = 5 S R 8 RN A O ) S A7
RGN EH S RGEHATEE E T & 2
S0, IR A B 1 B R 2 5 AR (Root Mean
Square, RMS) (Z5 R WL FAFE 12) K13 K14

x4 EREEARMMAETHREEERE RMS &
Tab. 4 RMS values surface profile of primary mirror

under different pitching angles

TE N FR GG S A5r 2 GE I 1
BB IRERA TEM ARG AENMARGH W

IR/ Hz R %/ He
1 BYHES 0.6 13.6
2 58 LWk 0.7 20.8
3 W XHOFsh 2.0 31.9

4.3 FEHAEXKE
AR BETT F b 00 1 2 37 38 S8 AN D 3% 7 AR 52

EH O OREMRE O HERRE mwmk/Y
Wi MERRE  MERRE | RMS,— RMS, |
/) RMS, /nm RMS; /nm RMS,

0 11.1 11.1 0

30 16.3 16. 2 0.6

45 19.4 19.2 1.0

60 23.8 23.5 1.3

90 27.0 26.4 2.2

_’_;;__;-'«55

Surface RMS/nm

0 10 20 30 40 50 60 70 80 90
Pitching angle/ ()
Bl 12 EBEAEASRNID AT P8 g RMS 8
Fig. 12 RMS values of surface profile of primary

mirror under different pitching angles



2570 G2r M

detault_Frnge
Mo 2 33-002 @HA BO26
Mn 232002 @Na 12618

B 13 IR A 0B W B B = E
Fig. 13 Deformation of primary mirror surface pro-

file with slope angle of 0°

o3 5 EBEARAM AR AE 07, 90° 47 A M i) 52 12 R L1
UF B BR8] . THRAR R A A E 7
VIR EX AT AR NYSEEREREE -1 ALK S PN
2,200 AR 506, AT sE (LR N 32 BT I
R BEAT T B e AEF AN B 2L 3 R DO R
5 & #®

ASCE X R 2 m R F R RS T AT s g
S SRR R AR SR A s A T Ik R B T —

S Z k-

(1] k&, MIEKOBRBEIRERFELSWEARLZRL].
FE RS, 2012, 5(4); 327-336.
ZHANG ] X. Overview of structure technologies of
large aperture ground-based telescopes[ J]. Chinese
Optics, 2012, 5(4):327-336. (in Chinese)

[2] BFA RXPEFREAET St 4 sh R
F X & Ay HEAE M. L P EBEE
A AL, 2003,
CHENG J Q. Principles of Astronomical Tele-

scope Design[ M. Beijing: Science and Technology
of China Press, 2003. (in Chinese)
[3] BELY P Y. TheDesign and Construction of Large Op-
tical Telescopes| M]. Berlin: Springer-Verlag, 2003,
(4] AR&A, ®KFE, #78, F. 30 m BREE=HRR

Mac3 87004 G 4474
Min 260004 BN 4213

14 A S 90° B 19 FBE T E = &
Fig. 14  Deformation of primary mirror surface pro-

file when angle of slope is 90°

EEGEM SN RE T E, d@d AR
BLEM I EN RGN T, EEOLHKER, &
BEWE Y Sl ) S 407 8 — 355. 863 nm. 2§ X fill.
Y b ARt AT LA 2200 5 3 B A 1F R G — B i R A
FINF 13,6 Hz; Ml ) 5 A7 R G4 F 510 A 5
ANER B IR v TR R

FEGM N RE BRI RN 2 m KL
I SRY NI E LS AR ZS A
r AR BE R B S PN E N R BT A R
TSR,

B D K ATl R F F AR, 2015, 35
(3): 0312003,

ZHAO H C, ZHANG ] X, YANGF, etal.. Kine-
matic coupling design and analysis for 30 m tele-
scope tertiary mirror system[ J]. Acta Optica Sini-
ca, 2015, 35(3):0312003. (in Chinese)

[5] KRABBENDAM V L. The large synoptic survey
telescope concept design overview [ ] ]. SPIE,
2008, 7012: 701205.

(6] FMeem, T4, #H M. KOEBRA RGBT
ML BRI RE @S & &, 2010, 31
(3): 15-20.

CHEN X L, WANG B, YANG B X. Study of posi-
tioning and mounting scheme of large aperture ultra-
light space reflector[J]. Spacecraft Recovery &
Remote Sensing, 2010, 31(3): 15-20. (in Chinese)



5 10 41 JEL U, A R AR R B N 1] E L R B 2571
(7] #7&, ik, RIS 3G O AL b 2 A, 2005,

(8]

(9]

FlJ]. wsk b ke F %83 &, 2011, 48(3):
032202.

YANG F, ZHANG ] X. Central hub radial support
of primary mirror in large aperture telescopel[ J].
Laser & Optoelectronics Progress, 2011, 48(3);
032202. (in Chinese)

ARFE, ZAE, BER, F. SICREAFRENE)
YHARSK]]). k% %4, 2015, 23(5): 1380-
1386.

SHAO L, WU X X, CHEN B G, et al..
support system of light-weighted SiC primary mirror
[J]. Opt. Precision Eng. s 2015, 23(5): 1380-
1386. (in Chinese)

IFE, Bk, A%, F. 1.2 m SIC EHRHERE
BT S I]. k¥ 45 % T4, 2009, 17(1):
85-91.

WANG F G, YANG H B, ZHAO W X, et al..
Lightweight design and analysis of a 1. 2 m SiC pri-

Passive

mary mirror[ J]. Opt. Precision Eng., 2009, 17
(1): 85-91. (in Chinese)

[10] Rk, Mtk /REHAEZIMI] 2 bR Jbat. HER

1E& @t

B 01991 —), B, AR A
2014 4F FAR P B R ARG o ko
A 32 B M2 B O 1 A2 B 3
BERGEI0 54 Bt M2y B E-mail:

yuansam(@ foxmail. com

[11]

[12]

[13]

SHEN Y SH. Theory of Machines and Mecha-
nismsL M]. 2nd ed.. Beijing: Tsinghua University
Press, 2005.
YODER JR P R. Opto-Mechanical Systems De-
sign [M]. 3rd ed.. CRC Press,
2006.

& 2mBKHAFZE SIC 22 FHET A
FHBFAFALD]L KEF.: hEP BT AL B
(KRB RIS W ERBT 50T » 2013,

FAN L. Research on the Lightweight Design and

(in Chinese)

Boca Raton:

Support of the 2m-SiC Primary Mirror for
Ground-Based Telescope[ D]. Changchun: Chang-
chun Institute of Optics, Fine Mechanics and
Physics, Graduate University of Chinese Academy
of Sciences, 2013. (in Chinese)

B 5. T, &K1 RO SIC RS540
ARLI]. ke T4, 2010, 37(6): 108-112.

YAN Y, WANG D, JIN G. Design and fabrication
technology of large aperture SiC mirror assembly
[J1. Opto-Electronic Engineering, 2010, 37(6):

108-112. (in Chinese)

BIRIEE .

EFEE Q79— B bR B E N
Y A e i e [ 8 2 1 W i
AR BRGCH R AN RIT S E,
E-mail : wigl09@163. com





