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Fig-1 Scheme of CAE in design of camera
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(d)triangular hole

(e)hexagonal hole

(f)multiple hole
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Fig.- 2 Scheme of lightw eight primary mirror and its support pattern
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Table 1 surface figure error of primary mirror
Shape of Number of Horizontal optical axis Vertical optical axis

oase lightw eight hole supports PV (nm) RMS (nm) PV {(nm) RMS(nm)
1 Circular 3 19.5 4.3 106.5 25.8
2 Circular 9 5.1 1.1 25 4.1
3 Sectrial 3 19. 4 4.3 105.9 25.2
4 T riangular 9 4.8 1.0 24.6 3.9
5 Hexagonal 9 6.7 1. 4 34.2 8.6
6 M ultiple 3 20. 4 4.8 111.2 24.4

1
:PV=66nm, RMS= 14nm 1 )
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(a) circular hole primary mirror

(b) triangular hole primary mirror

Fig. 3 Primary mirror and its support structure

Table 2 surface figure error of primary mirror

licht wei . Horizontal optical axis Vertical optical axis
ight weight support
case PV(nm) RMS (nm) PV(nm) RMS(nm)
hole pattern
1 Circular 9 point 70.5 14.2 150.3 37.3
2 triangular 9 point 31 7.1 55. 6 12.4
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model 2 mode 3

Fig-4 Preliminary truss structure of camera

Table 3 Displacement and frequency of truss structure

M odel M axim deformation(mm) First modal frequency( Hz)
0.002 79.6
0.0025 94.6
3 0.0017 131.5
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Fig.5 FEM model of camera Fig.6 Displacement of camera

Table 4 Surface figure error of primary mirror and frequency of camera

Gravity release 2

Modal

item Horizontal Vertical temperature .
frequencies

optical axis optical axis rising

PV (nm) 45.2 5.1 46.3 65Hz(first mode)
RMS (nm) 9.1 8.4 9.6 90H z( second mode)

CAD/CAE s ,
s CAE
: CAE ,
L6171 , CAFE

, CAE ,




6 :CAE 29

.CAD— . ,1994,2(2):1 7
CAD/ CAE/ CAM . ,1997,5(6):1 9
. ,1995,3(6):99 106
,1996, 4(6):54 60
, 1997,5(6):69 80
CAD/CAE/CAT . ,1998,6(6): 21 32
, 1998, 6(6):74 78

~N O R W N =

Application of CAE in the Design of Optical

and Mechanical Structure for Space camera

NIU Xiao-Ming
(Changchun Institute of Op tics and Fine M echanics,
Chinese A cademy of Sciences, Changchun 130022)

Abstract

The application of CAE technology plays an important and indispensable role in the de—
sign of space camera, mainly focus on the design of lightweight primary mirror, the optimum
design of primary mirror’s support structure as well as camera structure and in the strength
and stiffness analysis of the structure - It is one of the most important means in modern de—
sign method.
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