/N N S
534 SPACECRAFT ENVIRONMENT ENGINEERING

H30EHES M
2013 £ 10 H

NSRBI ERR A F R G RIS AR RS

HEA, Bk, F A
(bt DA TP, kit 100094)

RE:. DIZERRBHIHFANAGERINT AIE TR AFHUESY miaH ZAFREOHE. LF
A13F B b Br a0 B0 & RAHATAL R A DR AT F R, AR AIA R R AT AL 2 LA TR, £
BRI MR T #ATREH o4 A P42 H A IE R Zernike ZIAXMEA LR FBH, RARDZREZRT
B A B E T 4 e AR BAB AT, ST T ZARAEEME NI T OB T, EREN:
BT AT KA Gt Hoh BRI NF T S ORI, T EH HrhiEE ), LFAGBRE
B A MIT. 5, BT 5T O BURETE RIS T4k FaTtb, R T RAURIE R ST L5 R A,

KR ABAAS AR HIRAT ik R A

hESZEES: V416.8; TB115
DOI: 10.3969/j.issn.1673-1379.2013.05.015

0 BlE

AL [ PSS IR AR S e A i e 3= 2 -0 1
SEOGEFRE KR I e N AR RE TR AR, W PR
gtEbrm g™, Wb, TR ARG T EEK
IR, DR BEAR AL B R AR AR T A S S 1 )
LJE (LOS) KAEZMIF - E AL (WFED, M
MG . T E R RIR I N RS04 0
MR, JH2h R Es A RS B AP b,
BN EFR G R G S SR T WA 53 #T o

1981 4, 2:[H Honeywell 27 ¥ Miller 2 A
AR T T 1% BRI S AT
BT R AR, EAMITRM A 2 R S e A5
IR PN 2 WG085 | TW Rl

AR YL #120mm. £EEE 956 mm.
S 10° 1 25 Sl ) B AN A BT i S S B A T
INBURRE ARG 2R R, AN B #7732
TP SLAE A A (R PR T 45 L DGR IR AL,
5 TG AG T S Ao I 45 ST e, LIS UEA)
ELp AT 4 R IHERA P

1 JeHLERER T

LIRS T T3 12 5 5 5 FE LIRSS A L #4
IR IR Z B R AR I — PR G M ik, 52

IS BHEA: 2013-05-24; {&[E HHH: 2013-08-26
REWE: YEZTAERMRL G LALIEL

SCHRFRERD: A

XEHS: 1673-1379(2013) 05-0534-05

LT A D) 238 A R SR G AR AP R gtk
REMIPE PPl . DR, $HZEe R G TEREEr
SRR S AT A BRI bT, AR TS RS
62 ARGV S N 45 M AR T IR SR AT LA
Sk iy B A UBRFN A ommr 15 FH R Ot 2% M g 15 0l A2 B
ARER o XA ISR AFAE T, iR e
AL RO T T 1L W BE R HEAG 27 B HL VPN a2 R e
(11 B AR A o

TEHLAAE B4 AT i A2 W #R STOP (Structure-
Thermal- OPtical) Zr#iiife, Wikl 1 Prx.

Bt
B

AR b

SIS T

K1 el R i
Fig. 1 Analysis flow chart of STOP

G AR BTTRDEE RGAE AR
YRGB RS SN ANSY'S A RIT

fE&RN: HRA (1987—), ¥, MEFf, EEHRF @ H =R KF T4 CADICAE H# K. E-mail: xgs.hit@163.com.



% 5 ]

H R A 4 DR RO S R G D H LA R T 535

BLOHTIRAE, AL AR AT AT B TR . FAS- AT RE
BT TE A PR TT o0 BT 3 A o S A 2R ol 4 A A 2
GER BT A R TR T, BT el ol A BT R A
SE BB 45 RN R TC R AY rh AT 58 1
GERE AR AT 3 AT 5 TR 2 BT A A 21 S S T
AR T RDG 2 & E LA TR A B AR 55 2
e i RRIER A R R, SR Zernike 22 101305
Pz LR v 58 R TR Ja B T 0L K 22 T
ZEACN ZEMAX. Code V 25562488tk w5
HOEHLR GV BRI PV S ), AR Tk e 7 2L
g5, WHHMTGE R G LA v, i
62 RS LK

2 /NEVESHERIEE RGN R ST

AT R NI B2 B 7 7206 /N Y 5 b
22 RGHAT S5 MIAT BTG 20 HT RNFE B 2 (R PR S R
KRB TE M, R Zernike Z Ik RS K)
SR B R TG, 1l ZEMAX 6K
PR HTIZ G2 R G AR A (R A B F AE AR A
2.1 SZpERTH

211 RELEHFEAN
INRYSE RO 2 R GEAE A TA) IR B R 4L 4 45 TN 1)
LR 2 TR

Kl 2 Ebt RGN ZEor B
Fig. 2 Schematic diagram of the calibration optical-structure
system
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Fig. 3 Finite element model of the calibration optical-
structure system
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Fig. 5 Contour of integrated displacement distribution for the
off-axis paraboloidal mirror under -123 C
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Optical structural and thermal integrated analysis of
a small radiometric calibration optical structural system

Xiao Qingsheng, Yang Linhua, Xu Jie
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

Abstract: Thermal and optical performance of the radiometric calibration optical structural system under space simulation
conditions can affect the precision of the radiometric calibration test for satellite IR remote sensor. In this paper, a finite element
model of radiometric calibration optical structural system is built, which consists of an off-axis paraboloid mirror and a secondary
mirror. It is convenient to use the orthogonal Zernike annular polynomials as the data transmission tool. Firstly, the least squares
method is used for the polynomial fitting. Secondly, the Zernike coefficients are input into the ZEMAX software and the imaging
quality of the optical system under space simulation conditions is analyzed. The results show that the thermal gradient of the optical
structural system has an important effect on the rigid displacement of the optical bracket, but not so much on the off-axis paraboloid
shape. The imaging quality error is about A/37. By comparing with the results of accurate in-situ measurements of imaging quality
parameters by Foucault tester, the results of the thermal structural optical integrated analysis in this paper are validated.

Key words: radiometric calibration; optical-structure system; finite element method; integrated analysis
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