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Experimental Investigation and Numerical Simulation
on Nonlinear Buckling Mode of Coil-able Mast

Liu Tao, Han Han, Ji Bin, Lii Rongxin, Cheng Lei
(Shanghai Aerospace System Engineering Institute, Shanghai, 201109, China)

Abstract ; According to the on-orbit working characteristic of the coil-able mast structure, the experimen-
tal investigation on the nonlinear buckling mode and the buckling load at different height and diagonal
cable pre-load is carried out. Based on the geometric nonlinearity characteristic, the corresponding nu-
merical simulation is developed by using arc-length method to obtain the nonlinear buckling mode of the
structure. The analysis results show that: (1) the buckling mode and the buckling load obtained from
numerical simulation agree well with those obtained from the experimental work, (2) the buckling mode
of coil-able mast is closely correlative to its height and diagonal cable pre-load, and the bearing capability
for the axial compression and bending can be significantly improved if the diagonal cable is under the ten-
sion condition. The result is expected to provide some valuable information for studying other similar
structures in future.
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Fig. 1 Flexible solar array of Japanese SFU
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Fig. 2 Coil-able mast
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Fig. 3 Bending load schematic diagram of coil-able mast
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Fig.4 Force-displacement curve of nonlinear spring
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Fig. 7 Bending buckling mode (experiment)
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Fig. 10  Axial compression buckling mode (experiment)
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