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Abstract: In order to satisfy the demand for the space diffraction telescope in space exploration, a new
deployable space diffractive telescope was designed, which aimed at one diffraction optical system.
Firstly, the structural form and geometrical sizes of the spontaneous deployable structure used in this
article were preliminarily designated through the Serrurier truss theory and the optimization design theory,
and a new spontaneous deployable structure was designed aiming at one diffractive optical system.
Secondly, the finite element model of the deployable structure was built, and its deployment characters
were analyzed. Finally, the prototype of the spontaneous deployable structure was built up and the
experiment was carried out to study its characteristics. Experimental results indicate that the deployable
structure is 2.9 m in length, its repetitive deploy accuracy can reach less than 2 mm, the decentration is
less than 0.3 mm. Besides, the deploy accuracy can be adjusted to micrometer level by actuators when it

has deployed. It can satisfy the deployment structure’s requirements of simple mechanics, low mass,
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steady and reliable deployment, as well as higher precision for the space diffractive telescope.

Key words: space exploration;

deployable structure

0 5|

TN AR U TR A T b XL Y
K, EAR N 20 tHZE R FF AR A A8 B2 UR HOR
FLAE A5 [ - BRAT TR R | O TG AL AR BUR
FeR Fbi LA AR B AT S AR B AT A&
Fe AR IR — P B A X HOULI B A, & H AT E S
FHHOT, MR RFERAROR maPeg i
B 23[R A] ROt | T AR 2 R AK | B B AR R AL AT
SRS E AR A 1A Nt B E R i,

] AN SR SE ARG A5 T ) 2 2 4R T AE T
J B — TSR A R AT B ROCR S 5 T R IFAL
M BT b I BRAE AL 3 T SRR | BR3E 4% [ B )R
JFJE T AT R R G 9T TAE, JRHUS T B Betk
AR . & 1 55 42 17 - ) 3 5 /R [l 4¢ 5 3 %5 (LLNL)
(1 “ B 455 " (Byeglass) 1131 | 5 [ [=] By 7 2 A 5% 11
X1 J5 (DARPA) i) MOIRE %] ©! | 3¢ [ 25 2425 2448
(USAFA)¥J FalconSat—7 7. 7 R IGIE T A -5 #R %
BRI S, SEE TR B AR R A AT S R
JEE 5 N 7Tt ERE R B R ORI
SYRase i b E R BOC R ORISR BT s
(B HIL AT 53 T S5 B X AT S oo i i A8 B R T i 1 iF
grles v [E B} 2 B VG 22 G Sk B AL 5% I A K0
WSS N Bt T — b s 8] BREATT S B2 s 5 ) i I L
¥, FF X AT TS AR AE B XA S AR
BACE AR SR L&, If H FEEPERD
W S/ NI R G, 5 E AP E R

Bk 2 TR 5 BRSO R e e R S zs 1) &
ST K, MRS Serrurier 742 I K LAk T EE S
Wt T — 1 KER 3m W& RN S EEsEr S 5 R
Frasty iy T A BRITo A b T R IT S
() 124 IR RS T R BRAEHIL, 45 & SC 6 0 H R I
FREEFET 709 SO0 45 R 3R] AT i B R e
HE LRI, HABE W RO R R THEK

il

diffractive telescope;

diffractive optical system; Serrurier truss theory;

1 AIRAMTHBIEZRRIZIT
1.1 THEAZFRERRERIFITER

2SR SO R G — B W M B 5 R 45
AL, AT S T R 0 A S AR R 0 VA R
MBS 2O R G KRG s AT i B s, H
BWARGNOERIERSG, HTAEREIE E e
SEEBIROLL, BT H A S AR (0 22K R
GEHFAT (O 22 LIS I 98, 5 Ja R BN A w1
TEF RS BIRTIR T, XK F AT S s
24, HAtH £S5 a2 IE RG22 M EEE K
(MUK BNILA ARG, S 13 A 5 I i R R
il , WAATUAEE FH JR FF ML R S AT S 2 B i L AE R A
EAL FUCHIRAS 0K 28 A U5 38 o B ML
PR S LI TR T

SCHP AT RO R WA 1 iR, %A
] A7 S BRI R AR R B R W . AT S EH O
350 mm 7 5 355 5 A8 IE B AL (0 22 B IE R 5 1]
YRS R R IR R S A 2,95 m, AT L B 1Y iR A
M 15kg, A7 R AR R L ATt 3=
Be 5 R E B A A R IF IS B O AS KT 0.3 mm | JREIF
J& B FE R 22 A R T 2 mm (B 52 JR TTRG 5 ) | £ g
ZAKRT 0.2°,

Diffractive mirror Adjustable lens

Y —

RN ISR
Fig.1 Diffraction imaging optical system
1.2 Serrurier #rZ2/HIE
i TIZAT SO RGP T B85 S EOERAAF
Z I EE B AHC , HON e I I A0 5 2 58 S i 4 4
R 0 057 B4 B R B, A ARR ] R s R 4

1218001-2



9Nk TAE

% 12 21

www.irla.cn

% 46 %

AP RIF R =, WA S 5 BURTT e Al i
NSRBI 35 5 AR G = A Y
AL 22 RR RO, B R 2 3h 25 55 UM LGt A
e LR R AIENE, TR ENNFRE NI
BRSNS 5 SR OE S A =2 ]
JR T P B B K R () ) AR 5% 25, AR Serrurier
T 4 L 3131 R YDA v () o) 9 A0 ] B T Y 5
K SE AT S R B A R T

K 2 J& 8L ) Serrurier HTZE IR, W] 37
B I MT AT S5 A0 R AT 5 SR B 9 F2 % A AE R AL
TR AR R T AT S AT 2R AT A 1
[va) TR ) i o o, 3 4 B AT S B e B A7 i 0 A S 1Y)
IRIEAGE b SRR A T A0 (%) AT SEAT A T o Y
RAF, IBAERAE LT, B 2 diy A s5UF1 B sist
SR TR (AB iEZk) ) e T AR TR — A4
G (dy TN dy), BRI 2 BRARE 0 T B TE J5 1Y
i AB, ELR  NEE S AB 2K BRARIE LT

2 3/2 2 3/2
[ _pab 4L _,_| psb 4L
d=| B (b; 41 _¢r(i%;:) Ly

Kep MM T A 50 B F A B R A7 5 32 5 &
FOE BT RS AF A E R b R RS R S E
Nl BT A AR A s a SO A BB BT
ZUSIRBIE AR L R A BB R AR B B KL
RS i BT ) 28 X6 A S B 5 ) JRE T A R AT
Wit

e P,

|, Left ring-side Right ring-side

<

N
=

Deformed |axis under ideal condition /

——

e,

T

[ 2 Serrurier 742 J5 # &
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Fig.3 Ensemble scheme of the deployable structure
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Fig.4 Moment-curvature graph of the selected lenticular
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Fig.5 Finite element model of the left deployable structure
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Fig.6 Finite element model of the right deployable structure
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Tab.1 Analysis results of the deployable structure

Static
Fundamental displacement in  Variation of

frequency/Hz X orientation  tilt angle/(°)
/mm
Left single-decker 12.2 1.453 0.04
deployable system
Right double-decker
11.9 1.680 0.06

deployable system
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Fig.7 Components of the deployable structure after processing
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Fig.8 Prototype of the deployable structure
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