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Fig. 1 Overall structure of reflector subassembly
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Fig. 2 The reflector and the support structure
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Fig.3 The flexure support structure
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Table 1 Properties of carbon fibre
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Table 2 Surface accuracy under action of the gravity load

PV/ RMS/ Eccentricity/pm Lean/ (")

nm nm AX AY AZ 0, 0.

Thermal
Density Strength/ Modulus/ Elongation/ expansion
Type . -
(g/cm?) Mpa Gpa % coefficient/
(X107°/C)
M40JB  1.78 4500 384 1.2 —1.23
T700 1.78 5000 235 2.1 —0.74

X 4.21 0.70 11.66 —2.36 —0.02 0.30 0.18
Y 16.94 3.06 —0.94 58.27 —0.51 —0.38 52.71
Z 17.34 3.62 —0.06 —0.02 22.02 —64.94 0.67
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Fig. 4 The structure of the reflector drawtube
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Fig. 5 The finite element model of the drawtube
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Table 3 Surface accuracy under temperature changes

PV/ RMS/ Eccentricity/pm Lean(")

AT
nm nm AX AY AV 0, 0.

50C 11.38 2.46 —343.53 7.59 12.59 7.62 18.86

MK 3 HE LA 50 C A IR KE 2 A AR T
SHEEAL OIS RMS {H2 2. 46 nm, i 2 AR 45
PREEK.

2.3 EHENESH

FA G T R FEALR T =B B SSR.
LA RO B — B A 354 Hz, KT 2K
19 200 Hz. il 2 45 14 3 25 M B2 255K
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Table 4 Modal analysis of reflector assembly

Modes Frequency/HZ Description of modes

Rotation around the 45°-axis of

1 353
+Y and —Z plane
Rotation around the 45°-axis of
2 354
+Y and +Z plane
3 463 Vibration along the X-axis

6 N B S B = B RS AR AL 1A

4.31-001

(a) First resonant frequency
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0
(¢) Third resonant frequency Tyope PV/nm RMS/nm A/nm
0 94.92 13.29
M6 HARATEHA 90° 101. 88 13.92 632.8
Fig. 6 Schematic diagram of the frequency modes Change/ (%) 7.32 4.74
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Fig. 7 Figure of reflective surface error
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Fig. 8 Thermal vacuum experiment
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Fig. 9 Imaging resolution
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Design of Reflector Subassembly for Lunar-based Extreme Ultraviolet Camera

YANG Liang, LI Zhao-hui, ZHANG Li-ping, QIAO Ke
(Changchun Institute of Optics  Fine Mechanics and Physics Chinese Academy of Sciences s Changchun 130033 , China)

Abstract: In order to get fine stability of the optical reflector of space remote sensor under the lunar-based

environment of force and thermal constraints, base on the inclement environment of force and thermal

constraints where lunar-based extreme ultraviolet camera is under, a reflector subassembly meeting lunar-

based environment is designed. The finite element analysis of the reflector subassembly show that the first

resonant frequency of the reflector subassembly is 354 Hz, the RMS value is 3. 62 nm and 2. 46 nm under

1 g gravity and AT=50C temperature change, the result shows the surface accuracy of reflector meets the

needs of imaging quality. At last, through the statics surface accuracy detection, mechanical testing

temperature tolerance test and imaging resolution test, the result shows RMS value is less than 14nm and

meets the design require. It demonstrates that the reflector subassembly structure is reasonable.

Key words: Reflector;Flexible supporting; Finite element;Lunar based



