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Lightweight Structure Design, Analysis and Test of
Lager Aperture and Prime Focus Optical System

WANG Fu-guo, YANG Fei, CHEN Bao-gang, LI Yan-wei
(Changchun Institute of Optics, Fine Mechanics and Physics, the Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Based on the characteristic of prime focus optical system, we adopt modularization design of a
#700 mm polaxis telescope opticmechanical structure. Finite element analysis and optimization on primary
mirror cell component, joint cylinder, corrective lens cylinder and the whole system structure were carried
out. As a result, the whole system weight is less than 700 kg, and the system flexure doesn’t exceed 4". The
system image quality is tested by collimator, and the result indicates that the system 80% energy concentrate
degree is in 4X4 pixel; the system image quality is perfect, satisfying design target; the opticmechanical
structure is reasonable; the modularization design makes the assembly and adjustment is convenient and

simple.
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Fig.l Optical system structure diagram
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Fig.2 Primary mirror cell finite element model
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Fig.3 Primary mirror cell deformation plot whit primary mirror

in horizon
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Fig4 Primary mirror cell deformation plot whit primary mirror

in vertical (measurement state)

PV 029666 wo. RMS: 00478 wy (190% CLAP)

s FHmgansR

Fig.5 Primary mirror measurement result
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Fig.6 Mirror cylinder finite element model
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Table 1 Mirror cylinder deformation of the crossed-plate type

different offset
R E IR MRE fi'E 5 mm WE 10 mm
A3 19.7 pm 17 ym 17.2 um
—IRE 121.61 133.42 134.25

VU 2oy A PHAE K E R AR A 2
29 60 kgt BT, R R PEEZ L 71 B
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PR ERER B R A FIAL B IR IO, 4RI R
2, HNBEZHKEESNMN 2 mm, HECERLEM
3920 mm’, %N 8 mmif, HERERCEHL
W ER, FEHEE 8 mmi R A RiTE.
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Table 2 Mirror cylinder deformation of the crossed-plate type
different thickness

NERHKERE/ mMm 6 8 10 12

BEHEELNH/um 1979 1976 1972 19.70

BEHFITE /pm 16 155 152 15
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Table 3 Connecting mirror cylinder deformation in different

thickness
BHEEE 8 mm  BUSWEE/E 10 mm
JEHEEE 10 mm  16.8 um/185.8kg  16.6 um/194.3kg

JEHEEE 12mm  165.1m/198.6kg  16.3um/207.3 kg
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Table 4 Correcting mirror cylinder deformation in different

thickness
6 mm 8 mm 10 mm
FifEZH/um 18.3 17.2 16.2
B ERkg 106 124.1 141.3
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Fig.7 Optical system optical-mechanical structure deformation

plot in gravity
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Fig.8 Optical system measurement flatform



#33% F1H a s B R Vol.33 No.l
2011418 Infrared Technology Jan. 2011

5 4ig
A SRR BT B E RGN L R

S % k-

i

FER, B, KEE. KEFEXMGHERER LRI
REMBIIZ, 2008, 16(12): 2485-2490,

TSR BAR, XA E#AT THER, (2] WRE EF CAE Mb¥RUBEMLH RIS XRTE,
N T EEENTRMERETBEFTHERER, 2009, 36(1): 103-106.
FHilit 4D FHARIE—SIER T XHER R B] XA LABBE FBEERHE N R RS RATIRD). Lo
AL TEESRBAKRERERANLSEREL, &g #, 2006, 28(5): 253-256.
BAMPBITCERMNARSG G, LB T BN CIEW [4] KHE, FEK KBE BT SiC AHZMMBLRT R TS
BitEE. XA ERGETH T AR IR, LI5MSMATRE, 2007, 36(5): 577-582.
FEER, LREFROMRR, EEHE. (51 EEE, Wk B % KUREEME R ARE RO
LI 5 TH2, 2007, 36(6): 877-880.
[6] EBE, %&8, BY, F WRERNKELRSHOBIAD). XF%
1], 2009, 38(3): 674-676.
(LEBZ37)
£2 RERGRBRERYHRE S 3 Hk:
Table 2 The RMS spot diameter of WFOV 11 BBE. —HREENLINBRERZERLD). HER, 2007, 29(4):
REC | M RMS/um 203-205.
0.5 4.610 [21 ok, Jottie, BEAELRE. 7 /4TS 4LSh R RAME HE R
—40 0.8 4.828 SES4], 2000, 20(10): 1392-1395.
1 6.377 [3] Allen Mann. Infrared Zoom Lenses in the 1990s[J]. Opr. Eng., 1994,
0.5 3734 33(1): 109-115.
20 08 3.254 [4] M. A5 RIHERHROEE R[] LIMER, 1998, 2003): 19-22.
] 4.894 (5] BRE®, TR DM, % DUHRAEGIS KR EONMT %
05 3771 SR MEAR, 2010, 32(1): 25-28.
60 08 4.033 (6] Muhammad Nadeem Akram, Design of a multiple-field-of-view optical
1 7815 system for 3um to Sum infrared focal-plane arrays{J]. Opr. Eng., 2003,
3 FRHIHITERHRE AU 170ATIS:
Table3 The RMS spot diameter of NFOV [7] Muhammad Nadeem Akram, Design of a Dual Field-of-View Optical
BEREEC ¥ RMS/pm System for Infra-Red Focal-Plane Arrays[C}/SPIE, 2002, 4767: 13-23.
05 0418 8] R, kR. FiIMBELINRERAZETARID] AN EHATE,
—40 0.8 6.973 2007, 36(z): 120-124.
1 7.037
0.5 3.776
20 0.8 4372
1 5.106
0.5 7.250
60 0.8 7.724
1 8.081




