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Design of a Flexible Supporting Structurebased on
Finite Element Analysis

YANG Liwei*? LI Zhilai*

(1. Changchun Institute of Optics Fine M echanics and Physics Chinese Academy of Sciences Changchun 130033;
2.Graduate School of the Chinese Academy of Sciences Beijing 100039)

Abstract  In order to meet the increasingly high accuracy of the mirror  aflexible support structure was proposed by the
finite element analysis. According to the design requirementsof themirror  theflexible supporting structure was designed
then the finite element analysis software was used to mesh and submit the operator. The results showed that the one order res-
onant frequency could reach 205 Hz; RMS of the integrated surface error of the mirror in the effects of gravity may get to 2.5
nm 4.4nm 25.3nm and RMSof theintegrated surface error of the mirror in the effects of gravity and temperature may
get to 15.2nm  17.7nm 28.5nm respectively; when the membrane thickness of the inlaid pieces was 1.5 mm  the
thickness of crusaders groovewas4 mm  and all targets were met the design requirements. What'smore  the vibration ex-
periments conclude that this flexible support has a strong capability of anti-vibration.
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Tab.l Thetableof properties of the Materia mechanics
RMS
/400 A=632.8nm P E

10* / )  (GPa P a0

SC 3.07 350 0.17 25

ZTC4 4.40 112 0.29 8.9

4332 8.10 138 0.25 25
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Tab.2 Geometrical and physical properties of the mirror
540 420 58 8 6 6 60 13.2
1.2 14
18 #4

(Sic) (4332)
(zTCH) 1

1 2 3
Fig.1 3D mode of the mirror Fig.2 3D model of the Fig.3 Thefinite element
flexible supporting model of the mirror
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3 1 2mm
4 2  4mm.
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1 ¢ 64mm
2 12mm
2
3
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X Y 7
X
1 ¢ 60mm
2 ¢ 50mm
3 40mm
4 1 2mm RMS
5 15 25mm.
RMS
1 41mm
2 ¢ 10mm
3 1g RMS
Tab.3 Natura frequency, deflection and RM S when the flexible supporting structure with different parametersin the ef-
fects of gravity
um RMS nm
mm mm Hz
X Y z X Y z
25 258 3.26 2.95 2.70 6.3 7.8 27.8
4 2 242 3.69 335 3.76 51 5.7 26.5
15 206 430 3.73 6.48 25 4.4 25.3
25 237 3.94 355 322 8.9 9.5 285
3 2 215 478 435 44 6.3 7.8 27.8
15 194 5.74 5.15 6.88 338 5.7 26.5
25 224 442 3.98 381 10.2 10.8 29.1
2 2 199 7.96 7.88 5.95 7.6 8.9 285
15 177 8.15 8.05 5.69 5.1 7.0 27.8
RMS 18 4 1g
3mm 1.5mm 4
2mm 2mm  1.5mm 4 4mm
194Hz 199Hz 177Hz 1.5mm
205Hz 9.20mm 7.42mm
12.4mm RMS

15.2mm  17.5mm 28.9mm



52 2008

4 RMS
Tab.4 Natural frequency deflection and RM S in the effects of gravity and temperature
um RMS nm
mm mm
X Y V4 X Y V4
25 8.56 7.25 9.28 19.0 23.4 31.0
4 2 8.80 6.92 9.76 16.5 20.2 29.7
15 9.20 7.42 124 152 177 85
3 25 8.80 7.48 9.84 18.4 23.4 31.0
2 9.28 7.10 10.3 16.5 19.6 29.7
2 25 9.04 6.98 9.92 17.1 23.4 31.6
5
3 Tab.5 The maximum frequency responses points of the
mirror
X Y V4
3%
( (Hz) (Hz) (Hz)
) 15
518 10.5 518 10.9 788 47
RBE2
X Y Z 4Hz 2000Hz 518 11.3 518 11.8 788 11.0

HT: 4418
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