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Abstract

The self-deploying floating body is a foldable floating body structure that can be deployed by flooding
through its own torsion bars. However, during the research and design process, there is a lack of
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theoretical calculation methods for the torque required by the torsion bars. In this paper, kinematics
and dynamics are respectively applied to analyze the middle box and side boxes of the self - deploying
floating body. Based on the basic principles of kinematics and the principle of moment balance, ana-
lytical expressions for the motion and force of the physical models of the middle box and side boxes
are derived respectively. The changing trends of the deployment torque of the side boxes and the
torque of the torsion bars are compared, so as to conduct a dynamic analysis of the critical state of the
side box deployment. This provides a certain theoretical basis for the design and calculation of the
self-deploying floating body, especially for the selection of torsion bars.
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Figure 1. Schematic diagram of the four-fold floating unit
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Figure 2. Schematic diagram of the self-deploying buoy’s deployment process in water
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Figure 3. Schematic diagram of the failure of the self-extracting floating body side box to deploy
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Figure 4. Schematic diagram of the critical state of side box deployment.
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Figure 5. Schematic diagram of the unfolded middle box
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Figure 6. Schematic diagram of the forces acting on the side box at the critical state of deployment
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Figure 7. Schematic diagram of the equivalent forces acting on the side box at the critical state of deployment.
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Figure 8. Schematic diagram of torsion angle of torsion bar
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Table 1. Relevant parameters of a certain equipment of our army
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Figure 9. Twist lines between the required torque 7 for side box deployment and the actual torque 7 of the torsion bar
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