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Secondary Buckling Analysis of Thin Rectangular Plates
Based on the Wavelet Galerkin Method
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(1. College of Aerospace Science and Engineering, National University of Defense Technology,
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2. Hongyang Electromechanical Co. Ltd. , Hubei Sanjiang Aerospace, Xiaogan, Hubei 432000, P.R.China )

Abstract: Application of the wavelet Galerkin method (WGM) to numerical solution of nonlinear buckling problems was
studied with classical elastic thin rectangular plates. First, the discretized scheme of the von Kérman equation were
introduced, then a simple calculation approach to the Jacobian and Hessian matrices based on the WGM was proposed, and
the wavelet discretized scheme-based eigenvalue equation method, the extended equation method and the pseudo arc-length
method for nonlinear buckling analysis were discussed. Second, the secondary post-buckling equilibrium paths of elastic
thin rectangular plates and the effects of aspect ratios, boundary conditions and bi-directional compression on the mode
jumping behaviors, were discussed in detail. Numerical results show that, the WGM possesses good convergence for
solving buckling loads on rectangular plates, and the obtained equilibrium paths are in good agreement with those from the
stability experiments, the 2-step perturbation method and the nonlinear finite element method. Given the feasibility of
combination with different bifurcation computation methods, the WGM makes an efficient spatial discretization method for

complex nonlinear stability problems of typical plates and shells.
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Table 1 Secondary buckling coefficients of rectangular plates under uniaxial compression

5 4-edge simply supported 4-edge fixed
ki ks ki ky
1.0 174.518 7.715 16.210 12.767
1.5 21.693 5.292 24.259 13.066
2.0 11.139 5.351 45.893 13.297
2.5 57.023 4.302 10.315 8.099
3.0 55.059 4.694 52.947 9.087
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Fig. 4 Secondary buckling paths of 4-edge simply supported plates: (a) f=1.0; (b) =2.0
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Fig.5 Secondary buckling paths of 4-edge fixed plates: (a) f=1.0; (b) f=2.0
i BB R, AW 46 ittt 28— ettty 0P 7 B A2 P40 Sh PRIT I . — 2 o 8 i B4 K,
BB A LA A, HOR A BB IR(EISEC, Q& 6 45 i iy 7 T stk - i T R X R TR s — R bl 2y
K, i - FHR(E 34 K AR Ak, QL 7 45 31 p=2.0 FEJE AR~ i 1 W2 X i . 38 1 vh o ith R 4L
kyy MR 30 AYREIE ik, U B 00 s e 8 2 e A= 28 Ak, B HS SRR <R FS € T it BT A RE ik
IR R8T X FR4d k=0.2 T U3 [ 32 07 ki) — v g A, W& 8 iz, Al DL far A2 Al o i 75 A2



%11 K, 45 JETU/NE Galerkin ¥R WEAR — K@ th 434 33

AR i AN P
(a) (b)
08, 2,
06l 154
= 0.44- = 1y
2 5
= 024 = 05
0 J ) \\§\\§§::" 0 \\‘ =
M‘M&f“s“%ﬁ%‘f& @%“‘\\\\\\\\\%\%‘g%‘::‘g‘g?g
e it
Sass g LSS a3
0.5
’ X
0 0 0 0
B 6 JiIEEN(=1.0) )5 M-P-E i i: () A=110; (b) 1=159.991
Fig. 6 Equilibrium surfaces of square plates (f=1.0) on postbuckling paths: (a) 1=110; (b) 1=159.991
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Fig. 7 Equilibrium surfaces of rectangular plates (#=2.0) on postbuckling paths: (a) =350, (b) =1811.765
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