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Distributed Transfer Function Method
for Stability Analysis of Composite Conical Shells

Lei Yongjun Li Haiyang Zhou Jianping

(Department of Aerospace T echnology, NUDT, Changsha, 410073)

Abstract In this paper, based on linear elastic and small deformation theory, an asymptotic distributed transfer

function method ( TFM) is presented for static deformation, free vibration and buckling analysis of isotropic/ composite
thin conical shells, where Fourier series expansion, Laplace transform, perturbation technique are applied. Synthesizing
the transfer functions of sub— segments, the TFM solution is worked out for com bined shells com posed of several coni—
cal shell segments with different conical angle, thickness, complex boundary conditions and middle— supported con-

straints. Num erical results shows that this asymptotic TFM solution is of very high precision-
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Tab.1 Nondimensional buckling loads of unsym metric laminated conical shells
10° 20° 30° 60°
B. C.
2 0.0685 (9) 0.0677 0.0698 (6) 0.0689 0.0674 (6) 0.0665 0.0694 (6) 0. 7031
4 0.1012 (6) 0.1004 0.1028 (6) 0.1043 0.1063 (5) 0.1053 0.1127 (5) 0.1132
6 0.1076 (6) 0.1085 0.1096 (6) 0.1087 0.1122 (5) 0.1109 0.1188 (4) 0.1191
o 0.1107 (6) 0.1098 0.1145 (6)  0.1121 0.1165 (5) 0.1157 0.1240 (4)  0.1232
2 0.0768 (8  0.0724 0.0782 (6) 0.0784 0.0768 (6) 0.0772 0.0810 (6)  0.0821
4 0.1210 (6) 0.1207 0.1238 (6) 0.1234 0.1276 (5) 0.1263 0.1224 (4) 0.1289
6 0.1295 (6) 0.1280 0.1311 (6) 0.1316 0.1345 (5) 0.1342 0.1363 (4) 0.1366
o 0.1340 (6) 0.1383 0.1379 (6) 0.1365 0.1453 (4) 0.1424 0.1440 (4)  0.1428
2 (kPa)
Tab. 2 Buckling pressures of stiffened shells (kPa)
[5]
[5]
Pij TFM
-1 4 1043 1150 1150 1167
-2 4 956. 1 1088 1088 1102
-1 56 934. 6 1006 1007 995.3
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