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Design of drip primary mirror supporting
gructure based on finite e ement analysis
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Abgtract : The desgn requirementsfor the primary mirror sub-assembly of a pace camera are: its dynamic
siff nessis above 90 Hz; the synthessfacefigure error (P-V value) for the primary mirror islessthan 632.
28 nm, and the maximum deflection isless than 304 m, when the primary mirror sub-assembly is subject to
1 g gravity and a uniform temperature risesof 4 in X, Y, Zdirections. Anayss and caculations show
that if the primary mirror sub-assembly isa rigid support , the synthessface figure error will go far beyond
the desgn requirement ; but if it isaflexible support , the error will generally be within the limits gecified.
The primary mirror sub-assembly must therefore be a flexible support desgn, and the determination of
height and thickness of mirror supporting ribsis the key to a good flexible support desgn. If flexibility is
too high, dynamic stiff ness and the maximum deflectionsof the primary mirror sub-assembly can not satisy
the desgn requirement ; if flexibility istoo low , synthes sface figure errors will not meet the design require-
ments. It isconcluded from caculations that when the flexible support rib is 46 mm high, and 1. 7 mm
thick , the regponse vadue of the primary mirror sub-assembly satiSies the desgn requirements.
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Tab.1 Materid propertiesof the primary mirror sub-assembly (PMS)

(x10"° kg/ mm®) (GPa) (x10°% )
Zerodur 2.53 90 0.24 0.1
4332 8.10 138 0.25 0.3
ZTCA 4.40 112 0.29 8.9
(4132) ,
(zTC 4) 1 62 %, 2
2.2 ,
, 3 6 9 ,
L 3
2 ( :mm; kg)
Tab.2 Geometrical and physca propertiesof the primary mirror (Unit: mm; kg)
460 300 8 7 6 77 10.8
2.3

[2]
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Tab.3 Comparion of different supports afecting primary mirror sub-assembly (PM S)
¢ m (PVv) (nm)
X Y YA X Y YA
7.7 7.5 7.5 213.3 175.6 174.5
24.6 21.4 7.4 62.5 39.7 59.1
30 30 30 64 64 64
2.4 , AB BC AC
1 B ,
ABC AB, CB
A L
B 2
C
, 46 54 mm,
== ¥ 1 mm
“[
X
3
1 1
Fig.1 FEM modd of the support back plate , 1, 4 1g
(PV ) 4
7 L ( P-V )
4, 46
mm 1.7mm
97.4 Hz ; 63.1 nm 39.3
nm 59.6 nm; 24.64 m

_ _ 21.44m 7.44m,
Fg.2 FEM nodd o theprimary mirror sub-asembly
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Tab.4 Naturd frequency , ddflection and PV of PMSwith dfferent reed s parameters

B XA (um) FZEMEBRE (P-V)
ERERIEE R 5 on
mm (Hz)
(mm) (men) X Y z X Y z
46 87.3 29.4 26.8 2.1 54.2 38.3 55.7
1.5 50 6.5 31.7 34.5 2.1 52.5 364 563
54 67.6 47.6 43.6 2.1 50.3 3410 582
46 97.4 24.6 21.4 1.4 63.1 393 596
1.7 50 85.1 31.5 21.3 7.4 61.7 38.7 56.1
54 76.3 19.7 4.4 7.4 593 36.2 57.4
46 107.8 20.7 17.6 7.4 90.7 42.6 64.5
1.9 50 94.5 26.5 223 7.4 82.2 40.2 60.3
54 84.2 13.3 27.8 7.4 78,6 18.9 58.2
3 1
4 215¢g '
159,
, 46 mm
1.7 mm,
5
L ( ) 1
' 21
(31 . ’
P= T EI/ (0.71)2
. P=758N 3 ,
3 , 3x P=
22 755 N
22 755
M 2159 )
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