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Tab 1 Billsof material of primarymirror
- dens (/) elmod (E) poion E/P oond (V) exp eff (6 A
10 °kg/mm®  kg/mm? ratio  10N.m/g W /m- 10 ¢/ 10W /m
Fsit 202 7460 Q 167 333 138 Q 56 2 46
Ko 2 53 8132 Q25 3 214 1 207 78 Q 155
Mt 2 50 9200 3 68 0+ Q 02
Bel™ * 185 28000 Q25 151 157 11 4 139
it ) 23 15700 G 8 169 25 67 6
Al 27 6900 27 220 239 91
Tit 45 11800 27 96 8 12
sict* 305 40000 13 185 25 74 0
S0, ™ 22 7000 32 138 Q55 2 51
ULE™ ™ 22 6770 Q 176 3 08 13 0+ Q 03 435
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2 Fig 5 Structural schenatic diagran of the light-w eight SiC prima-
ry mirror
(Q 357, 0.448, 0.571, 0. 685,
0.799,0.899,1.0) |, 6,
3
FS SiC 55. 243%

68. 237%

Tab 2 Thicknessof walls of the two kinds of SIC Primarymirrors

ickness of w all _
part different equal

front surface 8 ! Fig 6 FEM model of the light-
Ex & in circular 8 7 . . .
w eight primary mirror
back surface 7 7
internal lib 4 7
(2
3 RM S

r/R= (685 . 799)



Tab 3 Displacament of two layout of primarymirror ( Unit: 10" ‘mm)

support equal thickness of wall different thickness of wall
radius ratio =Y, RM S =Y, RM S max dig. AR

Q 357 Q 2916 Q 06810 Q 2411 Q 06085 114 117 98

Q 448 Q 2742 Q 06597 Q 2639 Q 06116 Q 984 93 181

Q 571 Q 2675 Q 07137 Q 3015 Q 07250 Q 635 52 763

Q 685 Q 3877 Q 09354 Q 4240 Q 09562 Q 679 14 640

Q 799 Q 5094 Q 1148 Q 5245 Q 1131 Q 550 - 22 917

Q 899 Q 6727 Q 1399 Q 6241 Q 1308 Q 892 - 55 268
10 Q 8216 Q 1591 Q 7332 Q 1424 110 - 81 465

Tab 4 Natural frequency of the smplif ied primary mirror

' 3 support.radlus mode 1 & 2 mode 3

, 4 ratio
r /R = Q 799 Q 357 1160 1860
Q 571 1450 2250
' Q 685 1430 2000
3 Q 799 1610 2230
RM S Q 685 Q 899 1540 1720
Q 799 , 10 1610 1710

Q 73
4 2
7 SiC )

flexible support legs and triangular plate zoom-out support leg
Fig 7 Support elenentsof the primary mirror
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L ight-weight Technology and ItsApplication of Primary
M irror in Space Camera

WU QingWen
(Changchun Institute o Optics FineM echanics,
Chinese A cadeny o Sciences, Changchun 130022)

Abstract

The light-w eight technology of primary mirror (L TPM ) in $pace canera is summarized
in thispaper. Theordinary consideration aboutL THM is stated Primary mirror’s dimension
decision, material selection, structural pattern, substratum’s back shape, support pattern
and its structure, method for themal stability and application of CAD /CA E is presented at
detail Finally a typical example of light-w eight primary mirror is given, w hich is evaluated
comp rehensively on optics, mechanics and themal

Key words Space camera, Primary mirror,L ight-w eight
,1968 12 1987 , 1991
1994 1997
CAD/CAE CAD/CAE
10



