微衛星低成本重力梯度桿設計 

This paper focuses on the design of gravity-gradient boom for the next generation of the microsat, TUUSAT-1, which is less than 0.4* 0.4* 0.4* m3 in size, and 40 kg in weight. The primary mission objective is to acquire weather images. The design of gravity-gradient boom must be low-cost and suitable to be applied for the microsat developed by the university programs. The attitude control system of microsat must provide off-nadir pointing with 5 degree when the stationary phase of attitude is approached. The functional requirements of the gravity-gradient boom are defined according to the requirements of attitude control system. The gravity-gradient torque of the microsat which meets the functional requirements is calculated to obtain a proper length and weight of tip-mass of the boom. The stainless steel tapeline is adopted as the main structure of boom. The boom is developed and fabricated in-house, and possesses the characteristics of low-cost, easy to assembly and deploy. The deployment of the gravity-gradient boom is then tested to verify the functionalities. The result shows that the gravity-gradient boom using steel tapeline can be successfully deployed.
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