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Buckling Analysis of Cylindrical Shell Based on
Mixed Variables Transfer Function Method

LI Dae-kui, ZHOU Jian-ping, LEI Yong jun
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, China)

Abstract: A mixed variables transfer function is presented for analyzing the stability of orthotropic cylindrical shells and stepped
cylindrical shells. First, displacemert variables are expanded in trigonometric series of circumferential coordinate. F1 gge thin shell theo-
ry and variational principle are adopted to obtain goveming equations and find dual force variables. Consequently, governing equatbns
are written 1 the form of mixed variables. State-space equation of the system is established by defining mixed state variables. Then, by
transfer function method, closed-formed solutions for buckling problems of cylindrical shells under axial compression with aibitrary ax
isymmetric boundary condiions are obtained. Finally, solutions for buckling problems of stepped cylindrical shells are obtained by en-
forcing displacement continuiy and force balance. Driving process of analytical solutions show that it is very conveniert for introducing
boundary conditions and solving the buckling problems of stepped cylindrical shells in this method. Numerical results validate this
method.
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(2b) Fig: 1 A cylindrical shell
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1 Pmn
Tab. 1 Buckling loads pm, of cylindrical shell under axial compression

Pmb m 1 2 3 4 5 6 7 8 9 10

0.6048 0.6263 0.6375 0.6559 0.6901 0.7293 0.7877 0.8224 0.9139 1. 065

[3] 0.6053 0. 6267 0.6380 0.6643 0.6904 0.7307 0.7880 0.8251 0.9140 1. 0653

» po= pal’/ (1001°E,)
Tab. 2 Dimensionless critical buckling loads p o= pC,LZ/ ( 100h°E 2) of orthotropic cylindrical shell

/96 6/90/C /967 ... 10
SS N cc SS o cc SS sc cc
0.1650 0.2143 0 3175 0.4130  0.7408 1. 3585 0.3248  0.4877  0.8009
crrt 0.1817 02286 0. 3310 0.4186 07457 1.3631 0.3395 05000 0 8122
HSDI' 01687 0.2011 0. 2617 0.2794  0.3434 0.4213 0.2896  0.3388  0.4037
3 Pe

Tab. 3 Critical buckling loads p . of stepped cylindrical shell under axial compression

SS1 SS2 SS3 SS4 cC1 cC?2 cc3 cCc4 FF1
P 0. 6263 0. 3036 0. 6135 0. 3035 0.6927 0. 6309 0. 6748 0 6308 0. 0238
n 8 1 9 1 8 7 8 7 1
s P} R: 1(I),
1 3: 1= 40, hi=1, E= 100, ¥=0.3
2: li= 20, hi=3, Fi= 100, M= 0.3
, , S1, S2, S3, S4, (1,
C2, C3, C4, F1, [3] 3
, SS3 cC3 )
NASTRAN s 0.6093  0.6723,
> ) 9 8
5
) Fl gge " Donnell
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