4 6 Vol.4,No. 6
1996 12 OPTICS AND PRECISION ENGINEERING December, 1996

4 B A s O
(F ERF IEK &L F A5 EAAMA R AT, K &130022)

2.1

11996 10 8



55

2.2

?

5063

B

s
s
s s
~LURUNTY ~eLondary Tuingr
nut-ur | murror 2 miTer

SEAN

PriLaTY
rairror

\ o om o\

matar

\

il
)

.

B
/7 0

\\é/
!

L

L [\ 7

[ / \\ // \\ ]
cahun auppor
fmF:-‘:n: ' micror drum
Fig- 1 Optical system structure
2
conductionfradiation optical system
cabin radiaﬁon\
tonvection heat source

internal space conducton

Fig. 2 Thermal load

25



56 4
2
s - 10 s s
, , 21
: 45
) 21,
PATRAN/THERMAL 1
Tab.1 Temperature distribution
CASE front middle rear
2 18. 322 18.551 36. 846
3 23.072 23.20 37. 503
note: front—edge of secondary mirror
middle—primary mirror
rear—motor
2 3
Tab. 2 Temperature variation—CASE2( )
Time axial radial rear
(Min) | 74 Th AT To Ti AT Tmax T min AT
12 20.997 20.999 2.7E- 3 20.999 21.000 - 5.4E-4 26.903 17.509 9.3944
36 20. 754 20. 876 1.2E- 1 20.938 20.998 6. 0E- 2 27.992 14.611 13.381
60 20. 166 20. 691 2.2E- 1 20.721 20.976 2.5E-1 29.050 13.033 16.017
84 19.683 19.448 - 2.4E- 1 20.389 20908 5.2E-1 31.846 11.89%4 19.951
120 18.322 18.552 2.3E- 1 19.805 20.712 9.1E- 1 36.846 10.602 26.244

Ta- joint of minor mirror and mirror drum

Th- joint of primary mirror and mirror drum

To- edge of primary mirror

Ti- middle of primary mirror
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Tab. 3 Temperature variation—CASE3( )
T ime axial radial rear
(Min) | 74 T b AT T o Ti AT T max T min AT
12 21.002 21.000 - 1.6E-3 21.000 21.000 - 4.0g-4 26.903 21.001 5.903
36 21.189 21.100 - 8.9E-2 21.048 21.001 - 4.6E-2 27.993 21.149 6. 844
60 21.645 21.504 - 1.4g-1 21.216 21.019 - 2.0E-1 29.059 21.655 7.404
84 22.201 22.123 - 7.8E-2 21.478 21.072 - 4.1E-1 32.116 22.492 9.62
120 23.072  23.207 1.3E- 1 21.953 21.232 - 7.2E-1 37.503 23.899 13.60
Ta—joint of minor mirror and mirror drum
Th—joint of primary mirror and mirror drum
To—edge of primary mirror
Ti—middle of primary mirror
4
Tab 4 displacement of optical elements
primary/ minor mirror secondry mirror 1 secondry mirror 2
CASE radial axial slant radial axial slant radial axial slant
mm mm sec mm mm sec mm mm sec
criterion| 5.00E- 3  20.00g- 3 3.00 10. 00g- 3 100.0g- 3 3.80 40. 00g- 3 100.0g- 3 2.00
1 1.786-3 31.10E- 3 -3 12E- 6 28 8E-3 -25.1E-3 -82/E-7 -2885-3 - 18.7E-3 - 8.40E-7
2 6.85E-3  93.00E- 3 8.33 - 6.43E-3 - 21.9E-3 9.81 - 4.96E-3 - 21.8E-3 2.29
3 12.24E- 3 15.91E- 3 4. 06 2.59E- 3 2.88E- 3 4.53 3. 06E- 3 2.31E- 3 1.92
Ppolyester air Tlow
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Tab.5 Result comparison( ) (cabin temperature— 45 )
front primary mirror rear
T max | T min AT To Ti AT T max | T min AT

before 23.207 23.702 0.130 21.953 21.232 0.720 37.50 23.89 13.61

after 21.036 21.00 0.036 21.005 21.000 0.005 31.65 21.00 10.65

Tab. 6 Temperature variation after thermal control( )

T ime axial radial rear

(M in) T a Th AT T o T i AT T max T min AT

12 21.000 21.000 1.9E- 6 21.000 21.000 0. OEO 26.903 21.000 5.903
36 21.000 21.001 6.2E- 4 21.000 21.000 1.9g-6  27.993 21.000 6.993
60 21.000 21.005 4.8E- 3 21.000 21.000 - 1.5E-3 29.052 21.000 8.052
84 22.000 22.014 1.4- 2 21.000 21.000 - 6.3E-3 30.009 22.000 9.099
120 23.000 23.036 3.6E- 2 21.001 21.001 - 5.0E-3 31.651 23.000 10.651
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Thermal Analysis of Space Optical System

Niu Xiaoming, Lu E and Zhao Peng
(Changchun Institute f Op tics and Fine M echanics,
Chinese A cademy Sciences, Changchun 130022)

Abstract

This paper takes the analysis of temperature and thermal-induced displacement distribu—
tion of space optical systems by the means of CAE, thermal control measure is adopted based
on analysis and simulation , the thermal responces are greatly reduced.
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