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Buckling analysis of thin-walled rectangular cantilever

beam with elastic rotational constraint

Wang Peng fei Cao Qixin
(State Key Laboratory of Mechanical System and Vibration, Shanghai
Jiaotong University, Shanghai 200240, China)

Abstract The thin-walled structural instability phenomenon was considered for the buckling analysis
after the lightweight and the thin-wall design of the key component for the long-distance maintenance.
A local buckling stress calculation model based on Rayleigh-Ritz variational method was proposed. A
calculation model based on elastic buckling theory of thin-walled plate was presented simultaneously,
which considers buckling half wave number, rectangular geometry dimension and boundary con-
straint. The thin-walled rectangular cantilever beam was reduced to four thin-walled plate, which was
loaded elastic rotational restraint along unloaded edge. A practical method of buckling analysis for rec-
tangular cantilever beam was proposed. And the finite element simulation of cantilever beam composed
by rectangular thin-walled plate was carried out. The effectiveness of the proposed methods was veri-
fied by the finite element metod simulation result, which was consistent with the theoretical calculat-
ing value.
Key words thin-walled rectangular beam; elastic buckling; variation; critical load; finite element

method
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