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ABSTRACT: The work aims to study the specific effect of the connection or disconnection between the skin and wing ribs on
the buckling load-carrying capacity of the integral panel. For the two common configurations of the wing structure, namely the
connection and disconnection between the skin and wing ribs, a systematic study on the buckling load-carrying capacity of the
integral panel was conducted through physical sample compression tests, theoretical analysis of local buckling critical loads, fi-
nite element simulation analysis of the integral panel under compressive loads, and comparison of the three results. The average

buckling loads of the two groups of test specimens with and without the connection between the skin and wing ribs differed by
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0.98%. The connection or disconnection between the skin and wing ribs had a negligible effect on the buckling load in the

first-order bending mode. The connection between the wing ribs and skin had a significant impact on the second-order and high-

er buckling modes of the composite integral stiffened panel. Through finite element calculation, thebuckling loads and test buck-

ling loads of the two configurations with and without the connection between the skin and wing ribs were close. At the same

time, thebuckling loads and test buckling loads calculated by finite element of each configuration were also close. In the engi-

neering design of wing structures, for non-sealing ribs, the connection between the wing ribs and the panel can be simplified

without considering the connection for fuel tank sealing, thereby reducing the structural weight and simplifying the assembly.

The engineering design boundary of the composite wing stiffened panel is usually the first-order buckling, and it can be consid-

ered that the connection between the wing ribs and the skin does not affect the buckling mode of the composite wing stiffened

panel. The methods for calculating local buckling loads in integral panel compression tests, finite element analysis, and tests are

mature and have good consistency.
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Fig.2 The end supporting structure of the specimens
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Tab.4 Parameters of integral stiffened panel
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Fig.11 1°' -4"™ order buckling models of the non-connected configuration between the skin and wing ribs:
a) frist order; b) second order; c¢) third order; d) fourth order
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Tab.5 Analysis of simulation results
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P2 1063.1 1089.5 1109.2 1144.4

Z1H (P1HIE) /% -0.5 0.4 -1.3 -4.8
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Tab.6 Comparative analysis of different configurations results
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Tab.7 Comparative analysis of different stages results
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