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Buckling and post-buckling performance of aeronautic

composite stiffened panel under compression

FENG Yu. HE Yu-ting. SHAO Qing. GAO Chao

(Aeronautics and Astronautics Engineering College,

Air Force Engineering University, Xilan 710038, China)

Abstract.~Compression experiment on aetonautic composite stiffened panel was conduc-
ted to study the\ buckling load, failure load~and failure modes. From the experimental re-
sults, the average\failure load (9687 25kN)~“was 1. 65 times the average buckling load (587.5
kN), indicating that the composite-stiffened panel had a relatively high post-buckling bear-
ing ability. Its primary fdilure modes are the debonding. crack of stiffeners and the splitting
of panel. The fTailure-section is usually located in the middle part of composite stiffened pan-
el. The buckling load, failure load and post-buckling damage progress of stiffened panel were
analyzed by using finite element software. Buckling load and failure load obtained were in
well agreement with the experimental results. Compared with experimental results, the er-
rors were — 9.97% and 8.45% respectively, indicating the validity of the finite element
model. Sequence of damage occurring in fiber and matrix was studied. The simulation results
show that in post-buckling progress, the damage of fiber occurs earlier than that of the ma-
trix, and especially the damage of fiber in middle part of stiffeners is most serious. There is

little damage in matrix before the failure of composite stiffened panel.

Key words: composite stiffened panel; buckling load; failure load; failure modes;

finite element; damage
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EH/GPH EQQ/GP& GM/GPH V2
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Table 2 Stack sequence of stiffened panel

X 35k Bl J2 I
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Fig. 3 Number of strain gauges on stiffener plane
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Fig. 4 Numbers of strain gauges on panel plane
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Fig. 5 Juncture location of displacement sensor
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Fig. 6 Failure modes of compression-1
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Fig. 8 Load-displacement curves of compression-1
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