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Tema guceprauii:
1. Po3BUTOK MeToAmy 6e3rocepeqHbOro iHTerpyBaHHs y 3a7ja4ax Teopii PyKHOCTi Ta TEPMOIIPY>KHOCTI [JIs1 TiJ 3

IIJIOCKMMMU Ta LLI/IJIiHIHpI/I‘{HI/IMI/I INOBEPXHAMU

2. Development of the direct integration method towards the elasticity and thermoelasticity problems for solids
with the plane and cylindrical surfaces

Pedepar:

1. Po3BrHYTO MeTo, 6e3rocepeiHbOro iHTerpyBaHHs BUXiIHUX PiBHSIHb [1BO- Ta TPUBUMIPHUX 337184 Teopil
IIPY>KHOCTI Ta TEPMOIIPYKHOCTI B HANIPY>KEHHSX [JIs1 TiJl, OOMEXXEHUX IIJIOCKMMU Ta LWIIHIPUYHUMH [IOBEPXHSIMH,
came: IVIOCKUX 33734 171 IPSIMOKYTHOI 06J1aCTi, 0CECUMETPUYHUX 337124 JJ151 CYLIJIBHOTO Ta TOPOXXHUCTOTO
LMJIiHIPIB CKIHUE€HHOI IOBKVHHU, Ta IPOCTOPOBUX — [JISl IPSIMOKYTHOTO TNIapasesieninena. 3 BAKOPUCTaHHIM
PiBHSIHb piBHOBAaru OTPUMAaHO BUPa3u KOMIIOHEHT TEH30Pa Halpy>KeHb Yepe3 ClielliajIbHUM CIIOCOO0M yBeieHi
BM3HayvasIbHI QyHKii Biraka, a Ha6opy ME>XOBMX YMOB 3BE€JI€HO [0 Bif[IOBiIHUX iHTErpaJbHUX YMOB. Y TaKUH CIOCi0
copmybOBaHi 3a71a4i 3B€ZI€HO 10 AONOMDKHIX KPAaHOBUX 33724 JJ1s1 KIIOUOBUX iHTerpo-audepeHianbHIX

PIiBHSIHB 3 BiZITIOBITHUMMU iHTErPaJIbHUMHU YMOBaMHU [1J1s1 BU3Ha4YaIbHUX QYHKIN. 3HalieHi iHTerpajibHi yMoBU



piBHOBaru Ta CyLijJIbHOCTI [JIS 3aJaHMX 30BHIIIHIX HaBaHTaXKeHb. 3aIIPOIIOHOBAHO aJITOPUTMU BiJOKPEMIIEHHS
3MIHHUX Y KJTIOYOBUX iHTerpo-audepeHiabHUX PiBHSIHHSIX 3 BUKOPHUCTAHHIM CHUCTEM [I0BHUX BJIACHUX i
IpuefHaHUX (PYHKLIN Ta 10OYA0BY PO3B’sI3KiB PO3IVISIHYTUX 3a/1a4 Y BUIJISIZ SIBHUX 3aJI€XKHOCTEN Bifl TEIJIOBOrO Ta
CHJIOBOT'O HaBAHTAKEHb. BUKOHAHO [OCIII>)KEHHS HAIPY>KEHO-11e(pPOPMOBAHOI'0 CTaHYy NOCJiIKYBAaHUX TiJl Ta
BUSIBJIEHO $KiCHI Ta KiJIbKiCHi 3aKOHOMIPHOCTi BUKOPUCTAHHS CIIPOIIEHUX POPMYJI 3TiAHO 3 NpUHUUNIOM CeH-
Benana pij151 po3risiHyTUX 3aa4. JJocinkeHo BIUB KoedinieHTa [Tyaccona Ha 3aCTOCOBHICTb (POPMYJI IIJIOCKO]

3a7a4i pU JOCIiIPKEHHI TPOCTOPOBYUX IIPU3MATUYHUX TiJl.

2. This work addresses the development of the direct integration method with concern to the two- and three-
dimensional elasticity and thermoelasticity problems for finite domains with corner points bounded with plane and
cylindrical surfaces: i.e., the plane problems for rectangular domains, axisymmetric problems for solid and hollow
cylinders of finite length, and spatial problems for rectangular parallelepipeds. Making use of the equilibrium
equations allows for deriving integral-form expressions for the stress-tensor components through the key
functions which have been introduced by a special procedure and named herein to be the Vihak functions (after
the inventor and developer of the direct integration method Prof. Vasyl M. Vihak). These expressions were
efficiently used for reducing the original sets of the local boundary conditions imposed on all the edges of the
considered domains to the equivalent sets of the integral conditions for the Vihak functions. In such manner, the
original problems are managed to be reduced to the auxiliary boundary value problems for the governing integro-
differential equations with the accompanying integral conditions for the Vihak functions. Special semi-analytical
algorithms are suggested for constructing the key function and, consequently, the stress-tensor components in
the form of explicit analytical dependences of on the applied force and thermal loadings. The derived solution form
is beneficial for solving the inverse and identification problems as well as the optimization ones for the further
applications in both academia and industry.
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