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YIK 539.3

M. M. 103B’sax™, 0. B. TokoBwi

MPYXHA PIBHOBAI'A MOPOXHUCTOIO LMNIHAPA CKIHYEHHOI
AOBXWUHU 3A OCECUMETPUYHOIO CUITOBOIO HABAHTAXEHHA

Poszsunymo memoduky po3s’sa3ysanus ocecumempuytoi 3a0aul meopii npyircHocms
015 MOPOHCHUCTMO20 YUATHOPA CKIHUEHHOL 008HCUHU 30 CUN08020 HABAHMANMCEHHS
MopYie Ma BHYMPIUHBOT i 308HIUHBOT YUATHOPULHUL NOBEPLOHL. 3 BUKOPUCMMAH-
HAM 6e3nocepedns 020 THMe2PYB8AHHA PIBHAHD PIBHO8AU CPHOPMYNLOBAHO OONOMIdiC-
H1 3a0aui 045 6U3HAUEHHSA KOMNOHEHM MeH30PA HANPYHeHdb uepe3 eOuny Pyni-
Yi10, Ha38aHy PyHryiero Biearxa. 3 sUKOPUCMAHHAM OMPUMAHUL 8UPA3LE8 PIBHAHHA
cyyinvhocmi 38edeno 00 KAI0U08020 PIBHAHHA 0Asf 8U3HAUAABHOT PYHKYIL, a cuc-
memy 8UXIOHUXT KPAUOBUX YMO8 eKBIBALEHMHO 3AMIHEHO THMEeSPAALHUMU YMOBAMU.
ITobydosaro mMOBHI cucmemu BAACHUX MA NMPUEOHAHUX PYHKYIUL O0ai MoOaHHA
po38’a3ky 3adaul Yy eueasdi cymepnoduyii esemeHmapHol ma CamO3PI8HOBANHCEHOT
ckaadosux. Po3pobaeno memoduky po3e’sa3y8arHts KA0U08020 PIBHAHHSA 3 810N0810-
HUMU THME2PAALHUMU YMO8AMU OAS KONHCHOL 31 ckaadosux. [ai eusHauenHs camo-
3P18H08ANHCEH020 PO3B’A3KY PO3POOAEHO PeKYPeHMHUL arzopumm, aKull 3ade3neuye
noeHe 8i00KPeMACHHSA 3MIHHUX Y KAOU080MY PieHanHi. [Jo6ydosanutl y maxuii
cnocid po3s’sa3ox 0ae 3mM02Y MOUHO20 AHAAIZY HANPYNHCEHD Y NPYICHUX YUATHODPAX 3
PL3HUM 8IOHOWEHHAM 008HCUHU MBIPHOT 00 Ppadiycy.

Karouoei caosa: nopoxcHucmuil yuaiHop cKinueHHol 008X%CUHU, memo0d 6e3nocepedHbozo
THMe2PYBAHRS, AHANIMUNHUL D038’ A30K, ocecumempuyna 3adaua, Pynryisa Bieaka.

ELASTIC EQUILIBRIUM OF A HOLLOW CYLINDER OF FINITE LENGTH SUBJECTED TO
AXISYMMETRIC FORCE LOADING

A technique is developed for solving an axisymmetric elasticity problem for a hollow
cylinder of finite length subjected to force loading applied to its end faces and both
inner and outer circumferences. Using the direct integration of the equilibrium
equations, the auxiliary problems are formulated for expressing the stress-tensor
components via a key function called the Vihak function. By implementing the obtained
expressions, the compatibility equations are reduced to a governing equation for the key
function; the system of original boundary conditions is also reduced equivalently to
corresponding integral conditions for the key function. The complete systems of
associated functions and eigenfunctions are constructed to represent the solution to the
problem in the form of a superposition of the elementary and self -equilibrated parts. A
technique is developed for solving the governing equation with corresponding integral
conditions for each of the foregoing parts. For determining the self-equilibrated
solution, a recurrent algorithm is suggested, which allows for complete separation of
variables in the governing equation. The constructed solution allows for exact analysis
of stresses in elastic cylinders of different cylinder ratio.

Key words: hollow cylinder of finite length, direct integration method, analytical
solution, axisymmetric problem, Vihak’s function.
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