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Abstract:

A one-dimensional deployable mechanism based on thin-walled open tube was proposed. First, the

deployable principle of the thin-walled open tube was introduced, the section characteristics of the thin-walled open tube

was analyzed, the stability condition of bistable characteristic based on the classical laminated plate theory was derived,

and a steady configuration point was gave. Secondly, different diameters and angles open tube buckling stiffness was

derived through the finite element analysis. Thirdly, the deployable mechanism of thin wall open tube driven by friction

was proposed, which was closely fitted to the transition section wall of the thin-walled open tube by using roller driven.

Finally, the prototype of thin-walled open tube deployable mechanism was manufactured, and the test verification was

carried out. Test results show that the deployable mechanism can achieve stable motion under axial SON load, and three

deployable mechanisms were arranged uniformly and driven synchronously, a deployable test of the prototype under gravity

unloading was realized.
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Fig. 1 Thin-walled open tube compression and
expansion state diagram
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geometry center
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