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A Repetitive Automatic Locking/Unlocking Device Based on Double Four-Bar Mechanism

HUANG Daxingl , JIANG Qiuxiang1 , ZHANG Kai', JIANG Jingming1 , YANG Decai',
WANG Zhiyim, QIAN Zhiyuan]‘2
(1.Shanghai Aerospace System Engineering Institute, Shanghai 201109, China;
2.Shanghai Key Laboratory of Spacecraft Mechanism, Shanghai 201109, China)

Abstract: In view of the in-orbit multiple locking/unlocking requirements for the solar alpha rotary joints of the
Mengtian lab module under docking and transposition conditions, a repetitive automatic locking/unlocking device is
designed, where the double four-bar mechanism and the adaptive end effector are applied. In order to validate the function
and performance of the locking/unlocking device, the developed product is tested in various states such as vacuum high-
temperature, vacuum low-temperature, and atmospheric environment. The results show that the product can realize the
repetitive automatic locking/unlocking function in various states. When the rated direct current operating voltage is 28 V,
the execution time of the locking action is between 17.09 s and 17.15 s, and the execution time of the unlocking action is
between 16.51 s and 16.89 s. The device has the advantages such as high reliability, full angle, and repetitive locking/
unlocking in orbit, and has great engineering application potential in the locking/unlocking mechanisms for spacecrafts.
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Fig.1 Structure of the locking/unlocking device
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Fig.2 Scheme of the locking actuator
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Fig.3 Structure of the discspring mechanism
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Tab.1 Working point analysis of the discspring mechanism
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Fig. 4 Force analysis of the four-bar mechanism
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Tab. 3 Verification for the locking and unlocking functions

B | HBRME/Pa | RURME/V | BUREEE] /s | 8T /s
1 1.01x10° 28 17.15 16.51
2 1.01x10° 28 17.27 16.89
3 1.01x10° 28 17.09 16.82
4 1.3x10°° 28 17.10 16.78
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Tab. 4 Life tests
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