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YIRK 539.3

M. . HO3r’sk™, 10. B. TokoBWUiA

MPYXHA PIBHOBATI'A MOPOXHUCTOIO LUMNIHAPA CKIHYEHHOI
AOBXWHU 3A OCECUMETPU4YHOIO CUITOBOIO0 HABAHTAXEHHA

Poseunymo memoduky po3s’a3ysanus ocecumempuurol 3adaui meopii npyrcHocmi
045 NOPOHCHUCTNO20 YUATHOPA CKIHUEHHOT 008HCUHU 3G CUN08020 HABAHMANCEHHS
MOPYL8 Ma BHYMPIUWHBOL T 308HIUHBOT YUNATHOPUUHUL NOBEPTOHD. 3 8UKOPUCTAH-
HAM 0e3nocepedHb020 THMe2PYB8AHHS PIEHAHDL PiEHO8A2U CPHOPMYABLOBAHO O0NOMINHNC-
Hi 3a0aul Oasl 8U3HAUEHHS KOMNOHEHM MeH30Pa HANPYICceHdb uepe3 €0uny PyHK-
Yi10, Ha3eany Pyrxryieto Bieaxa. 3 surxopucmannam OMPUMAHUL 8UPA3I8 PIEHAHHI
cyyinvHocmi 36edeHo 00 KAOU0B020 DPIBHAHHA OAf 6U3HAUANLHOL PYHKYLL, a cuc-
memy 8UXIOHUX KPAUOBUX YMO8 eK8l8ANeHMHO 3AMIHEHO THMEeZPALbHUMU YMOBAMU.
ITobydosarno moeHi cucmemu 8AACHUX Mma NMPpuedHanuxr GYHKYit 0as NodaHHs
po36’a3ky 3adaut Yy eueasldl cynepnosuyli esemenHmapHol ma Camo3pPieHO8AHCEHOT
cxnadosux. Pozpobaeno memoduky po3s’sa3ysants KA0U08020 PIBHAHHS 3 810N0810-
HUMU THME2PANLHUMU YMOBAMU 045l KOHCHOT 31 ckaadosux. Jas susHaueHHs Ccamo-
3Pi8HOBAACEHO20 PO38’A3KY PO3POOAEHO PeKYyPeHmHUl arzopumm, axull 3abeaneuye
noemne 8i00OKPeMACHHA BMIHHUX Y KAI0OUW080MY PleHaHHi. [obydosanuti y maxui
cnocib po3s’A30K 0a€ 3MO2Y MOUHO20 AHAAIZY HANPYHCEHDb Y NPYICHUX YuUAiHOpax 3
PI3HUM 8IOHOWEHHAM O08HCUHU MBIPHOL 00 padiycy.

Katouoei caosa: nopoxcrucmuti yurinop crinuenHoi 008X CuUHU, Memod 6e3nocepedHsbo2o
THMEe2PYBAHHA, AHAATMULHUIL PO38’A30K, ocecumempuuna 3adaua, Pynrkyis Bieaxa.

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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