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Analysis of Mechanical Properties of the Elastic Boom of Drag Sail Device
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Abstract  The finite element analysis software ABAQUS was used to analyze the influences of geometric
parameters of the elastic boom on the mechanical properties, which provides a theoretical basis for the design of the
boom of drag sail device. The results show that the automatic unfolding capacity of the drag sail device and the
support stiffness of the boom are improved by increasing the shell thickness, decreasing the radius of curvature while
keeping the arc length unchanged and increasing the central angle of shell cross section. The internal bending stress
of the boom is only related to material properties, radius of curvature, and winding radius as well as shell thickness.
The internal bending stress of the boom increases as the radius of curvature decreases and shell thickness increases,
which leads to a plastic deformation when the elastic boom is winding. Therefore, the influence of the geometric
parameters of the boom on the unfolding capacity and winding property should be taken into account comprehensively
when designing the elastic boom.
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Fig. 1 Geometric parameters of the c—type boom section
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Fig. 2 Bending diagram of the boom
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Fig. 5 Variation curves of strain energy and unfolding moment with thickness
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Fig. 6 Curves of strain energy and unfolding moment change with r when the 6 remains unchanged
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