B3% B3I Hh DG 5 D Vol.3 No.3
2010 4£ 6 A Chinese Journal of Optics and Applied Optics June 2010

NEHS 1674-2915(2010)03-0239-06

2 A AL R B S 0 R AL 3

ANEE T LY & KERE R R ERE
(1 #ER2KE KA LEEBIRE EF R, EH K& 130033,
2. HERFR FFR AR, L 100039)

FEE - il 12 7 () ST e TS B = e i AL 3R K, 7E4ME 700 mm [B] /2 45 i e T i AR v 5 | AR FME AL 7 15, 4K
PEAR R e Ny T SIMP 158, 76 IS5 E Ry M ) TOUF , LASS A S IR 2 B R BT TR, e/ IMBBUR T B ARIES T
AR AT T RMS {E 8. 89 nm, FR it b %3k 82% W e St et B . FERISGE i T, LTS M = ML e fLg
FBETT H 0 SO AR RMS B R 11,75 nm B2 LR 65% . 7EARIM S TOLT , S MG Ab 25 44 t R i I T T 2K .
TS IRER W, MU R AR U R Az R AL T s e A,

X # H:TRRHE;BAMLEE Y

R E 4> 25 :V475.3; TH703 XHRFRIRAG : A

Topological lightweight design of primary mirror in space camera
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Abstract; In order to satisfy the strict requirements of the surface-shapes and lightweight ratios for space mir-
rors, the topological method was introduced to design the reflect mirror with a @ 700 mm. According to the
density method, the Solid Isotropic Microstructure with Penalization ( SIMP) model was established. In the
condition of axial-oriented gravity, by taking the general flexibility as a design constraint, and the minimum
volume as a design objective, a better structure with a RMS of 8. 89 nm and a lightweight ratio of 82% was ob-
tained after iterations. In the same weight, the conventional triangular lightweight structure shows its RMS in
11.75 nm and lightweight ratio in 65% . In the condition of radial-oriented gravity, the surface-shape of the
topological structure also meets the requirements of the design. In the considerations of the surface-shape and
lightweight ratio, the computational result shows that the topological optimization method is better than the con-
ventional method.
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Tab.1 Comparison of methods ( axial)
Ttk it/ kg BEALR/ % PV/nm RMS/nm f/Hz
TR 134.08 65.15 46.36 11.75 2 058.06
WML 134.08 82.03 40.78 8.89 2 286.91
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Tab.2 Comparison of methods( radial )

Ik PV/nm RMS/nm
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