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Design and Deploying Characteristics Analysis on
Two-stage Helical Repeated Fold-unfold and
Lock-unlock Solar Wing
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Abstract Two-stage helical repeated fold-unfold and lock-unlock solar wing is designed. Its func-
tion analysis is conducted. Firstly, its working principle is analyzed. Based on the requirement
of two-stage helical repeated fold-unfold and lock-unlock solar wing, technological parameters and
specific structural parameters are determined. The fold-unfold and lock-unlock solar wing unfolding
characteristic is analyzed. According to the transitive relation analysis of repeated fold-unfold and
lock-unlock solar wing, the analysis modeling on its deploying kinetic characteristics, including for-

ward kinematics and inverse kinematics, are derived. Simulation results show that plane degree and

* BRERMEESTLHME (50935002), HiiTE HAMEESELNE (LZ12E05004), 2011 FEEFRABEER
R FIRFAEH R A (2011C31G2060082), 2010 FEEFRA S RN HBF R LIME (2101C31076)
2011 #iL & EERHERIFAITE (2010R50005) F&(F Bt AY
2011-11-22 W FIEH, 2012-09-16 KRB EH

E-mail: huming@zstu.edu.cn



¥ NF naRRAELITRYM L E TS RS

109

synchronization degree of the solar wing can meet the requirements of specifications, which lays the

theoretical foundation to further research the fold-unfold and lock-unlock solar wing in the future.

Key words Solar wing, T'wo-stage helical mechanism, Repeated fold-unfold and lock-unlock,
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degree simulation analysis

W e/(°) «i/mm  Li/mm AP;/(%)
1 88.0 1789.2 1790 0.045
2 87.0 3368.0 3370 0.059
3 92.0 4947.5 4950 0.051
4 91.0 6526.0 6530 0.061
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Table 2 Data on deployment

syncharonization degree simulation analysis

5 «f/mm  o}/(°)  @/(°)  AT/(%)
0 700.0 90.0 90 0.00
1 1788.6 87.2 90 3.11
2 3368.5 86.8 90 3.55
3 4948.6 86.5 90 3.89
4 6527.8 86.0 90 4.44
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