2l W5 e R AR Vol.21 No.5
2013 4E 5 A Optics and Precision Engineering May 2013

XEHS 1004-924X(2013)05-1199-06
MEAANERXBEXESHNIAZ0MH

REA,KER" B L REXLEZN
I PEASK KELFBENRE DEFR T, 4 K& 130033;
2. #EMFK AF,LE 100039)

FEE O T RN K D A2 B8 B YR B S A 5 A T B M R AR R S S P A A R R A R TSR Wy N 2
SERG SR LR A 1 DU SR 254 . ARHE Euler-Bernoulli 22 3 00 YR 455 3 14 25 44 187 £k S — A by T 2t o5 0 87 Sl 2 21 A 1Y) 97 £k
R, I 3 — 20 12 B Y Ak Sy AN TS TSR A B ) AR R RN 2 Al A R BCKE X Y PR Y R 4, 4 Rayleigh i
Dunkerley J7 34 5 T (&7 AL AR 8 49 25 — B i85 25 000 SR B0 (A L 19 B AT SR 45 R 50 IR Ty L 45 W) S AR AR A7 . 1 X 5 )
FIVE T BRI 1 S 7 30058 0 % 3 85 4 58 — B S A (9 5 M), O T A PR 8 0 b 3 R 5 4 AT T AL, T A5 B 0 &5
REFAH ] K /N— 35 PAITTIE B 32 874k 05 2% T DU T 28 U4 4 09 3 0 = R e i3, O L5 R o, > il 5 g i 1) 20
KN B Z5 M (58 — YRS B 11,6 Hz B FH5] 23 Hz, KRR & 7S5 M BT 52 W1 BE 91 A B0 R 1 Ik B 3 3% 454 1) &
RS, XN T RO AR IERE R ENRITT A S EMIE.

X B WAL R XHEEMTRED NEREM AR HAE A

FESES TH751 SCERARIRED : A doi: 10. 3788/0OPE. 20132105. 1199

Preloading eight-vane spider for supporting

structure of secondary mirror
ZHAO Hong-chao'?, ZHANG Jing-xu'*, YANG Fei', ZHAO Yong-zhi', CHEN Bao-gang'

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China)

* Corresponding author , E-mail :zhangjx@ciomp. ac. cn

Abstract: To increase the anti-torsion stiffness of secondary mirror support structure of a telescope
and to reduces the obscuration from the support structure, an imposed preload of 8-vane spider was
designed to replace the original 4-vane spider. According to the Euler-Bernoulli beam theory, the mir-
ror support structure was simplified as a simple model consisting of a beam and a mass point, and then
the simplified model was divided into two more simple kinetic models. By selecting the appropriate
mode function, the numerical solution of the first order modal for the simplified model was deduced
with Rayleigh and Dunkerley approaches. Obtained calculated results are in good agreement with that
from Fnite Element Analysis (FEA). Moreover, in order to solve the impact of the preload on this
structure, a coefficient was deduced in theory. Then, the model was simulated by FEM and the result

obtained in FEM is the same as that calculatedone one in theory. The analysis results prove that the
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method is available for the calculation of the similar structural dynamics characteristics. The simula-
tions show that the first order modal of the structure can change from 11. 6 Hz to 23 Hz when the pre-
load increases up to 20 kN, which proves that the preload can effectively impact on the anti-torsion
stiffness and reduce the secondary mirror support weight and obscuration ratio. The results can give a
reference for designing secondary mirror support structures.

Key words: telescopy; secondary mirror; supporting structure; preload; eight-vane structure; Finite

Element Analysis(FEA); numerical simulation
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Fig. 1 Secondary mirror supporting structure
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Fig. 2 Sketch of dynamic analysis model
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