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BUKOPUCTAHHA ®YHKLIW BIFAKA ANs PO3B’A3AHHSA 3AAY TEOPIi
NPYXXHOCTI TA TEPMONPYXXHOCTI B HAMPYXXEHHAX

Mukona KO3B'sik
[HCTUTYT NpuKknagHux npobriem mexaiku i matematiky im. A. C. Mipctpurada HAH Ykpaitm, M. [bsis

Po3B’s3aHHA IIIOCKMX Ta IPOCTOPOBHUX CTATUYHHX 3a/]a4 Teopil MpyKHOCTI Ta
TEPMONPYXXHOCTI B HANPYKEHHSAX HOJATAaE y MOOyNOBI BUpa3iB UIsi KOMIIOHEHT
TEH30pa HaNpy>KEeHb, 10 33/I0BOJILHSIOTH CUCTEMH PIBHSHB PIBHOBard Ta CyIiJib-
HOCTI Ta 3a/aHi HAa MeXi JTOCTIKYBaHOTO Tijla MeXoBi yMoBH. [loOymoBa Takux
BUPa3iB y BUIIISAI SBHOI ()YHKITIOHABHOI 3aJIeKHOCTI B (hakTOpiB HaBaHTa >KEHHS
y HU3I[ BUOAJIKIB € JIOBOJI CKJIaHO0 MpoOsieMoro [1], 1ist mogoiaHHs K0T BUKO-
PHUCTOBYIOTH METOJM, 3aCHOBaHI Ha BHUKOPUCTAHHI JOMOMDKHHX MOTEHI[IAIbHUX
¢yHkmiif. 30kpema, npu po3B’sI3aHHI IUIOCKHUX 3aJad y JEKapTOBHX KOOpAWHATAX
BUKOPHCTOBYIOTh (pyHKIII0 HampyxeHb Epi [2], mo 3ag0BosibHSE OirapMOHiYHE
PIBHSIHHS, BHMBEJICHE HE OCHOBI BHXIJIHOTO DIBHSHHS CYLUIBHOCTI; y BHIAJIKy
OCEeCHMETPHYHOI 3374l y IMITHAPAYHIX KOOPIUHATAX — OirapMOHIUHY (YHKIIIFO
JIsBa [3] i T.1. OxHAK, HONPH BUAMME CIIPOIICHHS METOAMKH PO3B’SI3aHHS 3a1ad
3aB/SIKM 3BEJIGHHIO iX JI0 E€JMHOTO KJIFOYOBOTO DIBHSIHHS JUIsl OirapMOHIYHOT
¢GyHKUIT, MABUIIEHHS AU(EPEHIIIAIbHOTO TOPSAKY KIFOUOBOTO PiBHSHHS BHOCHTH
TIeBHI YCKIIaJHEeHHs Y Tporiec ToO0yAoBH (Pi3uuHO 00TPpYHTOBAHHUX PO3B’SI3KIB.

Y po6oTi pO3BHHYTO METO Oe3MoCcepeIHbOr0 IHTEerpyBanHs [ 1], 3amponoHo-
BaHuii B.M. Birakom, cTOCOBHO pO3pOOKH METOJIMKHM PO3B’SI3yBaHHS IUIOCKHX Ta
MPOCTOPOBHX 33/1a4 TeOpii MPYKHOCTI Ta TEPMONPYXKHOCTI HIIIXOM 3BEACHHS X
JI0 iHTETpO-An(epeHIIiaIbHOTO KITFOYOBOTO PIBHSHHS JJIs BU3HAYAIBHOI (YHKIIIT,
Ky BH3HAY€HO IUIIXOM IHTErpyBaHHsS PiBHSHb PIBHOBAarW Ta Ha3BaHO (DYHKIIIEIO
Biraka. Ha Bimminy Bin OirapmoHiYHWX QyHKIiH, QyHKIis Biraka e ¢iznaao
OOTPYHTOBAHOIO Ta TOB’S3aHOIO0 3 KOMIIOHEHTAMH TEH30pa HaNpy>XKeHb 1HTETrpajb-
HUMH CIIiBBiJHOIIEHHAMHU. |i BUKOPHCTAHHS CIIPOLILYE BU3HAYEHHS HATPYKEHb B
00OMEKEHUX TiJlaX 3 KyTOBUMH TOYKAMH, HEOJHOPITHHUX Ta (PYHKI[IOHATHHO-IPa-
MIEHTHUX TijlaX, a TaKOXX BiJKpWUBAE€ IIMPOKI MOXKIUBOCTI MpPH PO3B’sI3yBaHHI
obepHEeHHX 3a71a4.

1. Kanuusax b.M., Toxosuii FO.B., Acincokuii A.B. Ilpsimi Ta oOepHEHi 3aga4di TepMoMexa-
HIKM CTOCOBHO ONTHMIi3allii Ta iteHTH(dikamnii TepMOHANPYKEHOTO CTaHy Ae(pOpMIBHAX
TBepauX Tin // Mat. Metoau Ta ¢i3.-mex. momns. —2016. — 59, Ne 3. — C. 28-42.

http://iapmm.lviv.ua/cpt2021/materials/C03.05.pdf
183


http://iapmm.lviv.ua/cpt2021/materials/proceedings.cpt2021.pdf
http://iapmm.lviv.ua/cpt2021/materials/C03.05.pdf

Miticumnosiym " OnTumisavis B TepmomexaHiu” (4o 85-pivust Minisimposium “Optimization in Thermomechanics” (dedicated to
Bifl 1HS HAPOMKEHHS OKTOPa (Pi3NKO- MaTEMATUYHMX HayK, the 85th Anniversary of Doctor of Physico-Mathematical
npocgecopa Bacunsi Muxaitnosuya Biraka) Sciences, Professor Vasyl Vihak)

2. Tumowenxo C.II., I'yovep /Jowc. Teopus ynpyroctu. — Mocksa: Hayka, 1975. — 576 c.
3.  Koamynoe M.A, Bacunveg FO.H., Yepnvix B.A. Ynpyroctb u NpOYHOCTb LUIUHPUYEC-
KuX Ten. — MockBa: Bricinas mkona, 1975. — 526 c.

IMPLEMENTATION OF THE VIHAK FUNCTIONS IN SOLVING THE ELASTICITY AND
THERMOELASTICITY PROBLEMS IN TERMS OF STRESSES

Within the framework of the solution strategy endorsed by the method of direct integration
(which was initially suggested by Prof. Vasyl M. Vihak), a technique for solving the plane
and spatial elasticity and thermoelasticity problems in terms of stresses is presented. Basing
on the implementation of the Vihak functions, which are related to the stress tensor
components via the integral operators, the problems are reduced to the governing integro-
differential equations with corresponding local boundary and integral conditions. In
contrast to the employment of the biharmonic potential functions, the implementation of the
Vihak functions is physically motivated and allows for simplifying the stress analysis in
finite bodies with corner points, inhomogeneous and functionally-graded solids, and offers
ample opportunities in formulating and solving the relevant inverse elasticity and
thermoelasticity problems.
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