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Design of collimation frame structure for lunar-based extreme
ultraviolet camera based on carbon fiber reinforced plastics

WANG Zhi

( Changchun Institute of Optics , Fine Mechanics and Physics,
Chinese Academy of Sciences ,Changchun 130033, China )
* Corresponding author , E-mail ;wz070611@ 126. com

Abstract: To lighten the weight of a lunar-based Extreme Ultraviolet( EUV) camera and to ensure the function
of the collimation frame structure of the EUV camera under the conditions of the large level vibration caused by
satellite launching, earth-moon orbit transfer, moon landing and the large temperature difference on the lunar
surface, a collimation frame structure based on Carbon Fiber Reinforced Plastics( CFRP) is designed. Firstly,
different collimation frames are designed based on metal materials and the CFRP, and the superiority of the
collimation frame based on the CFRP is verified by finite element analysis. Finally, the experiments on tem-
peratures and mechanics are performed, and the experiment results show that CFRP collimation frame has a
lighter weight and its stiffness and thermal stability meet the requirements of environmental adaptation.
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Fig.1  Model of optical-mechanical structure for EUV

camera



592 D2

5%

RBIEH TAE, 2R IUESL LA RO NI 3 L)
T R B IR ST R M 5 RIEAH AL B Sk S0 A il
BEBI O ~90°; [R] A LR 45544 A o S 5 (D[]
1),
2.2 REIMEVBEREMEITHR

HR G AR T IR, SR T 4 J@ #4 R Rk
FAEBMBIFPEERIE R IEXT BT T T
T e,

(1) R & B R RS Z5 T T

K4 Jm AR R ME SR S M i an & 2
TR HIOT AR S R  f B RE), IR
AR, R ARET RS T, I 4 25 T A
KA 4 (TCA) B A LA 2 R . i T IR e
() 322 37 3 XA e A N (%) AR AR A, It LA AR 38
BEVT BRI, 2R FH K7 i 0 i o =0 i AR
SREE B AR AMH ML 7 4k &R ) T AR TR
FER -50 ~ +70 °C, ByELRA B AT e/, >R
FHT 7A09 i MB25 Pifh4: @1kl

K2 mpe sl it

Fig.2  Collimation frame structure based on metal ma-
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Fig.3  Collimation frame structure based on CFRP

Cc-C

K4 HERCEAZER T

Fig.4 Joint mode of inserts

2, F A2 7 DCBICR RS $ RR AT [ 2 19 5 =X
(WE 4,75 7,12,14 Jy TCA Bt , ¥ 11,13
RBEET) | DAORIE LA AR R A RS 1% el
FEE 2, % B X % & CFRP () 125 7T 32t 1,
IR TIREFLRSE, 5546, 8 T 5 i 4 4%
PRI WIEE | BB PN T 52 0



456 1] TR T RRE Y S PR H RS SV B IR AR S M B 593

TR TR R LA T — R A
3 IELSH PRIIES
SRR B E SR 10 A3 BT 25 S 4 S R
kA BRIE AT D7 R R AR AR R 1R,
CFRP BHEHE B S0 AT T 43 B7 Ho e, 4 %2 Ho e

651001 736-001
6401001 687001
3941001 6381001

! sagonn 5804001

3024001 5401001
4.57+001 4341001 4914001
4.11+001 3914001 4421001
3.66+001 3474001 3.93+001
s ot o0l
27001 - 2101
230000 21501 2001
1.824001 1744001 1.96+001
Ly7001 Y 1304001 Y 1474001
21410 sasano os1-0m0
by Lz sl X¥—Z i

0 [ 0

(a) IR (b) 2B s (c) 3 Friizs
(a) First order modal (b) Second order modal (¢) Third order modal

K5 @ bhp R ERES R

Fig.5 Modals of metal material collimation frame
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Tab.1 Weight and modal
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BEA 4 (MB25) 1.738 245.43 262.47 443.71
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Tab.2 Linear expansibility
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Fig.7 Storage test of high and low temperatures
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Tab.3 Mechanical test conditions

1E RS %A
Z.Y J7 ) X J5'Im)
i/ He YKER i/ He YKER
5~15 8.8 mm 5~20 5 mm
15 ~30 8g 20 ~35 8g
30 ~ 100 6g 35 ~70 15
70 ~ 100 12¢
REAILIR ) 5 1
Z.Y J7 ) X J5'Im)
i/ He YKER i/ He YKER
10 ~200 +6 dB/oct 10 ~200 +6 dB/oct
200 ~ 1 500 0.16g°/Hz 200 ~ 1 500 0.25¢%/Hz
1 500 ~2 000 —12 dB/oct 1 500 ~2 000 - 12 dB/oct
BT AR 16.3g BT AR 20.3g
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