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1 corrector 1 2 auxiliary support ring 3 corrector 2 4 secondarymirror 5 middle barrel & primary
mirror 7. main support ring 8 body 9 focus control 1Q barrel of primary mirror 11 barrel of cor-
rectors 12 vibration danper
Fig 1 Camera schane
Table 1 Propertiesof M ater ials

roperties . . . . coefficient of
density elasticmodulus  poison’s ratio . o
Pka/fam?) E (kg/fom?) temperature linear  distribution
; m m u
materials 9 9 expansion o
LY12 0.28E- 5 7100 0.33 0.227E- 4 support rings ect
ZTC4 0.44E- 5 11400 0.29 0.88E- 5 barrels
K9 0.253E- 5 8132 0. 209 0.75E- 5 primary mirror,

secondary mirror
and correctors

4345 0.818E- 5 14700 0.25 0. 70E- 5 central rings
of mirrors

*RTV 0.115e- 5 0.071 0.4 0. 236E- 3 auxiliary support
of primary
mirror etc

45" 0.781E- 5 20000 0.26 0.1159e- 4 base

* Rubber 0.253E- 5 1.152 0.4 0.10E- 3 vibration danper

The * are for reference only.
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A. three spokes arranged radially
2. .
3 B. three spokes tangent to central ring
C. four spokes arranged radially

) Fig. 2 Scheme of secondary mirror’s base
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B. three points constrain
, B Fig 3 Constrain methods
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Table 2 Rigid body displacaments of optical canponentswhen three spokesof secondarymirror’sbassare
arranged radially.

ponents .
primary Secondary
) ) corrector 1 corrector 2
digplacaments mirror mirror
off-axis two points
constrain - 0.5982E- 5 - 0.6146E- 2 0.4970E- 5 - 0.3613E- 5
digplacanents | threepoints 0.4789E- 5 0.1375E- 3 - 0.3506E- 6 - 0.3576E- 6
(mm) constrain
axial two points - 0.311E- 2 - 0.1991E- 1 0.2018E- 1 - 0.1441E- 1
constrain
digplacaments | threepoints |- 0.2214E- 3 - 0.4021E- 1 - 0.2109E- 1 - 0.1045E- 1
(mm) constrain
. two points 0. 0043 8. 6080 0.0138 0
tilts constrain
(second) three points 0. 4807 4.7520 0 0. 0987
canstrain
2 1 1 3 1
2 3y 3 2 H
1 3
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Table 3 Rigid body displacenents of optical canponents when different scheme of secondary mirror’'s

base isof three pointsconstrain

ponents )
primary Secondary
) ) corrector 1 corrector 2
diglacements mirror mirror
off-axis tangent to
: arrranged 0.6994E- 5 - 0.3648E- 2 - 0.4173e- 7 - 0.4392E- 6
displacements radially ~ - 0.5982E- 5 - 0.6146E- 2 0.4970E- 5 - 0.3613E- 5
(mm)
axial tangent to 0.3117E- 2 - 0.1281E- 1 - 0.1974e- 1 - 0.143E- 1
. arranged
displacaments " ially 0.3110E- 2 - 0.1991E- 1 - 0.2018E- 1 - O.1441E- 1
(mm)
tilts tangent to 0. 0022 3.7875 0 0
(seoond) arranged 0. 0043 8. 6080 0. 0138 0
radially
3 y )
5.3
2 , UY=0 2
, UYZ#O0
4
Table 4 Rigid body displacements of optical canponentswhen auxilary support isof different constrain
ponents .
primary Secondary
. ) ocorrector 1 corrector 2
diglacenents mirror mirror
off-axis uvy=o0 0.6994E- 5 - 0.3648E- 2 - 0.4173E- 7 - 0.4392E- 6
digplacanents
(mm) UYy#o0 0.6520E- 5 0.1177E- 3 - 0.12570E- 6 - 0.3885E- 6
axial uy=o0 0.3110E- 2 - 0.1991E- 1 - 0.2018E- 1 - 0.1441E- 1
digplacanents
(mm) UYZ0 - 0.2096E- 2 - 0.2786E- 1 - 0.3221E- 1 - 0.2742E- 1
tilts uy=o0 0.0043 8. 6080 0.0138 0
(second) Uv#o0 0.0011 0. 6886 0 0

4 , uy ,
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A.UY=0 B.UY=#0

Fig 4 The section of deformed caneraw hen auxiliary support isof different constrain
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A. the ring is LY12 B. the ring is ZTC4

Fig 5 Stressdistribution w hen support rings are of different materials
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A. three gpokes arranged radially B. three gokes tangent to central ring C. four gpokes arranged radially
Fig 6 The section of deformed camera(Part)w hen secondary mirror' s base is of different scheme
6 ,B A , C
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Investigation Scheme of the Space Ranote-sensing
Camera Structure by Therm oelastic Analysis

L in Chunfu,L u E andW ei Pichang
(Changchun Institute o Optics and FineM echanics,
Chinese A cadeny o Sciences, Changchun 130022)

Abstract

In order to obtain optimum schane of the gpace ranote-sensing canera structure it is
necessary to investigate the concentricity in the optical systan due to tanperature alternative
by meansof themoelastic analysis D ifferent schan sof the canera structures have been anal-
ysed and compared based on Computer-A ided Engineering A nalysis D igplacements, deform a-
tions and stressesof the camera structure, due to the effectsof tenperature, have been calcu-
lated and the variation of the concentricity in the optical systan is given By several design-
analysis iteration, the reaonable schene of the canera have been obtained The results are of
mportant value for mproving the canera design

Key words Space ranote-sensing camera, CA E, Themoelastic, D ig lacement

,1968 7 17 1991 7
(CAE)



