4 51 1T [T O /SRS | A NI N = 14 Vol.51 No. S
20194F 9 H Journal of Nanjing University of Aeronautics &. Astronautics Sep. 2019

H I EXAKREERITSRIE
RRR FAA R M ORBRA

(1. db 55 1] CAT 48 BRI 11358, B 5T, 100094 5 2. H [ B —F BB 45 4128 /) 46 -+ \WF 52 i, K, 300384 )

WE: ANFL D ExTREEZREFNEGER,RITT G LR L HEFHRME, LHEHFIHRA
WA R T RN, M R AR AT RS AN S Kbt BN BAnEdE, £REELRE T ZNE
A L,RN A E AR Xk, T s 3 X R re AR Ak g T A A, TR T ke AR
BRAGN BEGNRRTFHNFoNEF., EREAN  RMEEMREBEHR LA ER, ETRERN G
QHz A b, BRI, BMEEZRFIBRE TG AR TET KMEHFRE RFRE LBABRSF,
BiE T RMEL CATES M Rk, A CAARIERN, X WM LEX KL ohae e R4, %R H R R

JE R RAE ST R
KB KMME M X, H0 E; Bl a
FESHEE V4236 XHERFRARED: A XEHES:1005-2615(2019)S-0007-06

Design and Verification of Auxiliary Supported High-Stiffness Solar Wing

WU Yuemin', LI Daming', SU Bin*, XIE Xiaoli’
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2. Eighteenth Research Institute of China Electronics Technology Group Corporation, Tianjin, 300384, China)

Abstract: Aiming at the special requirement of high stiffness in deployed configuration of solar wing for certain
small satellites, a single-arm supported solar wing is designed. In the middle of the support arm, tape spring
hinge is used to bend and straighten, and spherical joint hinges are used at both ends which connect with solar
panel and sidewall of satellite respectively. Between the solar panel and satellite sidewall, a pair of self-
adaptive locking root hinges are used to realize the reliable locking function of an auxiliary supported solar
wing. The load bearing capacity of the substrate, modal analysis and deployment dynamics analysis of the
solar wing are carried out. The results show that the strength margin of the solar wing meets the application
requirements, the fundamental frequency of the deployed solar wing is up to 8 Hz, and the deployment
process is smooth. The solar wing’s mechanical test, deployment test, lighting test, etc. which are designed
to simulate the launching process and in orbit environment of the satellite are carried out, verifying the
matching with the mission. In-orbit flight verification shows that the auxiliary -supported solar wing has good
function and performance, and meets the special requirements of high stiffness.
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Fig.1 Solar wing system configuration
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Fig.2 Substrate structure
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Fig.3 Self-adaptive locking hinge
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Tab. 1 Solar cell parameters
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Fig.4 Solar array circuit layout
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Fig. 7 First two mode shapes of deployed solar wing
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Fig.8 Current-voltage curve of a solar cell circuit
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Fig.9 Deployment test of the solar wing
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