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Abstract: According to some mission requirements of the space micro-nano satellite solar wing
hinge mechanism, a lightweight miniaturization and high reliability active solar wing hinge mecha-
nism is designed in this paper by employing the space stepper motor, brushless rotary
transformer, retarding mechanism, micro switch, repeatable deployment, folding and locking
mechanism, which adapts to the space application. The modal parameter analysis of the whole ma-
chine is carried out. The engineering prototype test verification is completed. The experimental re-
sults show that the mechanism has higher positioning accuracy, larger load capacity and better en-
vironmental adaptability, which can provide reference for the development of the active solar wing
hinge mechanism of the follow-up space micro-nano satellite.
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Fig. 1 3-D structure diagram of deployment

executing mechanism
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Fig. 2 Diagram of transmission mechanism
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Fig. 3 Schematic diagram of position detection circuit
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Fig. 4 Current and torque angle characteristics

at constant current
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Fig.5 PWM waveform and phase-A winding current

before subdivision control
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Fig. 6 PWM waveform and phase-A winding current

after subdivision control
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Fig. 7 First-order torsion calculation result
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Fig. 8 Deployment test curve
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Fig. 9 Folding test curve
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