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COMPARISON OF EIGENFUNCTIONS COMPUTED FOR CYLINDRICAL
CLOSED SHELLS BY AN ITERATIVE DECOUPLING PROCEDURE

A general procedure for estimating eigenvalues is presented within the framework
of a problem for an elastic thin closed shell implying its reduction to a dif ferential
equation of the eighth order. The idea implies decoupling of the problem into two
simpler ones: a plane elasticity problem and a thin plate problem. Both problems
are reduced to a biquadratic equation. By choosing one of these problems to be the
main one, the corresponding functions for the other problem can be presented by a
linear combination of functions obtained from the main problem. The derived
eigenvalues are compared for the four dominant cylindrical-shell theories concer-
ning the concentrated radial load. The results slightly differ only for small num-
bers of the circumferential mode expansion and agree with earlier results obtained
through the use of different semi-analytical methods.

Key words: cylindrical shell, decoupling procedure, eigenvalues, concentrated radial
force, main homogeneous equation, auxiliary particular solution.

MOPIBHAHHA BNACHUX ®YHKUIA, BUSHAYEHUX ONA 3AMKHEHUX UWNIHOPUYHUX
OBOJIOHOK 3A [OMOMOIOK0 ITEPALIAHOI NPOLIEAYPU PO3YEMNEHHSA

3anponorHo8aHo 3a2anvhHy NPoYedypy 8UIHAUEHHA BAACHUX 3HAUEHDb 3a0aui 04l NPYHCHOL
MOHKOCMIHHOL 3AMKHEHOT YUATHOPUUHOT 0D0AOHKU, AKA Noasza€e Y 38edenHHi 0o Ougbe-
PEHYLANDHO20 PIBHAHHA 80CbMO20 NOPAOKY. I0es rpyHmyemscs Ha po3uenaenHHl 3a0aul
Ha 081 npocmiwi: MAOCKY 3a0auy meopil npYyrcHocmi ma 3a0auy OAsi MAACNMUHU, KOHCHA
3 axux 3800umuvcsa 00 6iK8a0PaAMHO20 pigHAHHA. IIpu eubopi o0Hiel 3 yux 3adau 3a
OCHOBHY, 8AACHT PYHKUYIL THWOI 3a0aul 3HAXO0UMO Y 8UAL0T ATHIUHUX KOMOIHAYIUL
PyHnryi, 3uatideHuxr 3 OCHO8HOI 3adaui. OMpumaHni 6AACHI YUCAA NMOPIBHAHO Oas
YOMUPHOX HAUOINBUL NOUWUPEHUL MeoPIt YUATHOPUYHUL 000A0HOK NPU HABAHMANCEHHT
30cepeddcenoro padianvHoto cuaoto. Pe3yavmamu He3HaAUHO PI3HAMbBCS MIKC COO010 Auwe
0as Mmaaux Homepid uaenis po3xaady, a makodx Oydce 0o00pe Y3200xcyromuscsa 3
nonepeoHiMU Pe3YALMAMAMU, OMPUMAHUMU THUUMU HANTIBAHAAIMUYHUMU MemOoOaMU.

Katouoei caosa: yuaindpuuna o60a0HKA, NPOyedypa po3uenieHHns, 8AACHT HUCAQ, 30Ce-
peddcena pPadianvbrHa Cuad, 20408He O0OHOPIOHE PIBHAHHSA, O0NOMINCHUU UACTKOBUL
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