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Abstract: Taking the thin-walled carbon fiber tubes in the support structure of satellite antennas
as the research object, the damage resistance of thin-walled carbon fiber tubes with damage was
investigated with respect to the invisible delamination damage generated by low-energy impacts
that are prone to occur in the process of tube transporting and assembling. A finite element model
of a thin-walled carbon fiber tube with delamination damage was developed using ABAQUS solid
units, and the finite element model was validated by low-energy transverse impact experiments.
Considering the actual working conditions of the tube, the effects of fiber orientation and
delamination position on the compressive properties of the tube and the effect of delamination
damage on the secondary transverse impact were investigated. The results showed that the closer
the fiber orientation is to the axial direction, the smaller the effect of delamination damage on the
compressive properties of the tube. The resistance of the tube to transverse impact damage
decreases only in the position of the damage.

Key words: thin-walled carbon fiber tube; delamination damage; axial compression; fiber
orientation; transverse impact
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Table1 Simulation model layup methods
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Fig.2 Schematic diagram of the finite element model with layered damage
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Fig. 3 Load-displacement curves for different
layered tubes
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