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Design of deployable solar array for agile optical satellite
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Abstract: In view of the requirement of deployable solar array with high stiffness lead by dynamic ima-
ging in agile optical satellites, a deployable solar array based on truss stiffener was established with
components in high technology readiness level and product readiness level. The design of the deploy-
able solar array involved the transition from open loop mechanism to close loop mechanism, the trans-
formation of fundamental mode of vibration by changing the deployed structure, and sufficient rein-
forcement of the panel. Furthermore, the scheme was optimized via mechanism analysis. The results
indicate that the deployable solar array allows a 4. 5 s stable deployment without any interference, and
the deployment and lock-in mechanism is feasible and stable. The fundamental mode of vibration is
torsion with 6.1 Hz frequency. This deployable solar array can satisfy the requirement of agile optical
satellites.
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Fig. 1 Novel high-stiffness solar arrays
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Fig. 3 Composition of deployable solar array

Hey 5 AT [ 8 T LA Sy K I L s o R T o 7 4
B3 0y, IFAE R IT B A BUBUE 5 B SRS
A ) i A e A B R b A ARl T R A
R b R 32 R G Y BEfY i 2 R TE LR ARG A 2K
R DI e
3.2 fifigit

AT JETT R BH A it ¥ e O B D REAE TR
It o BEIFEAT LA 5 Al T R BH H it ey R 2R AL
FYFEAE g P ERHILAL , [H I AT a0 BT LML =7 1 fiE
PEATHOBTIEAL o AT R T FH H B bR 2 1
TR B AR BN 18] 4 Bz, Jorp A D $5E4F
BUAE 5 B2 1A 3 4 Ak 1) 8 % 5 B O FF (1] J O Bl
BURI e 5% B . C Sl £ FT DL L5 5 Al 245 4 o 2 4k

Deployment angle
@=0°to 90°
BJ’

& 4 A]JR I K BH At B ATL A 2 S 2
Fig. 4 Mechanism of deployable solar array



12 Z=

W1, 85 255 T S Dle 2 T2 1 m] R T K BH L B B ¢ 3 35

RO E B2, D Sy A 8] R T B RE LA B0 e K B
Lag s Lic s Lep s Lap HAEFFHLAY ZEMRZ5H97E DH A2 bR
AT RGN BIHFFAFRE . 0.4, 05, 02051 0
AB. BC, CD I ffi £ 415
Hi T 56 88 AL D TRl e JT 3 A vh o AN
AR HERE A SO AR IE . P, AT R T K BH
M BB A5 Y Ok R TK R
rag 1 rpe + rep = Faps (O
R ES R TTIEC
Lape® + L’ + Ipe® = zp+jyp. (2)
BT AR B 0, 05, O0cJETIT 23 A2 v 1) £
FERALG O AnTEl 5 B . o B Rl UK B A i)
J& TT IR B H e B il e T ) 3 R o 2% BILAS A
1 JkE 2 £ A8 AL B AR TR L

180
160 - 0,
140t 0,
120 0.
100

Deployment angle/(°)

20}

0 20 40 60 80
Deployment angle ¢/(°)

B 5 IRk

Fig.5 Curves of deployment angle

B 6 FTRA Ons 05, 0c i ETT F B EEAS B,
AT AR B 5 Oc 76 8 T 20 A2 v A7 78 ff 30 i 3
IE R, BUAF 4 BC 5414 CD 1Ei2 g 9 1 3k
i1 56 A8 /N AR K, B W AE T R R PH b 1 S
BRah b4 v, BOFE Ji& T 470 30 45 F Ji JF 13 8 1 Sk A
T

FERIAE VT, 15 FF ARG 75 2258 5 1R 5 R ik
BUKE 5 S MR 2540 — [A) e B AE B A b, i T AT
¥ B v T MR R O B R T A AR b R R
HUAE RT3 4 sh R AR 45 4 % A A8 I8 A7 AE 0 vk
JIGE 1) F I e XU . Sy it v R R G AT A G HEOR
FHEEFE LA AL () B RE IO AR AN 38 3 Jk M 45 44
IR PR BB 254 F o T L DAk E R %
B 76 R f b F W ik it & .

0.05

0.01

N @y

20005F //'/

-0.01 /

-0.015

Angular velocity/(®s ")

0 0.5 1 1.5 2 2.5 3
Deployment angle ¢/(°)
P 6 JRIT R £

Fig. 6 Curves of deployment velocity
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