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1. Benuki medopmaltii KyCKOBO-OIHOPIZHUX aHI30TPOIHUX TillePIIPY>KHUX Till 06epTaHHS

2. Large deformations of piecewise-homogeneous anisotropic hyperelastic body of revolution

Pedepar:

1. O6'eKTOM [OCHIIIPKEHHS € HAalIPYy>XKeHO-1e(POPMOBAHUI CTaH TYMOBO-TEXHIYHUX KOHCTPYKLiH i Mozei JiiBoro
IIJTYHOYKA CePLsl. MeTo10 poboTH € po3poOKa METOANKM YMCEIbHOIO PO3B'SI3aHHS 0CECUMETPUYHUX (i3UYHO i
reOMEeTPUYHO HEJIiHIMHUX 3a/a4 JJ15 MaiKe HECTUCIIMBUX KYCKOBO-OJHOPIIHUX TPaHCBEPCAIbHO-I30TPOIHUX
rineprpyKHUX TiJ 06€pTaHHS Ta aHaJi3 ix HarpyKeHo-AedOpMOBaHOrO CTaHy. MeTOJ0M [IOCIIiI)KEHHS! € KPOKOBUIA
aJITOPUTM METOAY CKiHU€HHMX €JIEMEHTIB JJ1s1 PO3B'sI3aHHS HeJIiHIMHMX 33724, 1[0 TPYHTYETbCS. Ha IPUHLIUIII
MOXJIMBUX NIEPEMIIIEHD Y NPUPOILEHHSX. TeopeTnyHi pe3ybTaT pOOOTH MOJISTal0Th B YIOCKOHAJIEHHI METOOUKNU
YUCEJIBHOTO NOCIiIPKeHHS BEJIMKUX TePopMaliiii Malbke HECTUCIIMBUX KyCKOBO-OOHOPIHNX i30TPOIHMUX i
TPaHCBEPCaIbHO-i30TPONHUX TNEPIPYXHUX Tijl 00€PTaHHS HA OCHOBI METOAY CKiHUEHHUX €JIEMEHTIB, 110 peaizye
BapialiltHUI IPUHIUI MOKJIMBUX MTepeMillleHb Y IPUPOLIEHHSIX, Ha [IPUKJIAJli pO3B'sI3aHHSI OCECUMETPUYHUX (3i
CKpPYTOM i 6€3 HbOr0) Pi3N4YHO i FeOMETPUYHO HeJliHIMHUX 32134 4eOPMYBaHHS TaKUX Tisl. [IpakTUYHUM

Pe3yJIbTaTOM POOOTU € METOIMKA, AJITOPUTMTA IIPOTPama, sKi JO3BOJISIOTh OLl€PKYBaTH YNCEJIbHE PO3B'SI3aHHS



0CeCUMETPUYHUX (Pi3UYHO i TEOMETPUYHO HEJIHIMHYX 3a7a4 4J1s1 Malbke HECTUCIIMBUAX KyCKOBO-OJHOPIIHAX
TPaHCBEPCalIbHO-130TPOINHUX TNEPHPYKHUX Tinl 06epTaHHs. HaykoBa HOBU3HA POOOTH MOJISATAE B TOMY, HIO:
YIOCKOHAJIEHO METOMKY YMCEJILHOTO PO3B'I3aHHSI METOOM CKIHUEHHMX €JIEMEHTIB HEJIIHINHMX 3aJa4 JJ1 Maike
HECTUCJIMBUX KyCKOBO-OJHOPIIHMX TPAHCBEPCAJILHO-I30TPOIHYX riNEPIPY>KHUX TiJl 00EPTaHHS Ha OCHOBI
IIPUHLIUITY MOXKJIMBUX IepeMillleHb y IPUPOIEHHSIX; 100yJOBAaHO Ta HAYKOBO OOTPYHTOBAHO HOBUI BUJL TIOTEHLIiaTy
17151 Maii’kKe HECTUCJIMBOTO TPAHCBEPCAIbHO-I30TPOIHMUX TillepIIPY>KHOTO Martepiaiy; yrnepiie modygoBaHO
MaTeMaTU4HY MOZEJIb JIBOrO LIJTYHOYKA CEPL SIK MalkKe HECTUCINBOTO KYCKOBO-OIHOPIZHOIO TillePIIPYKHOTO
Tizla 06epTaHHs 3 ypaxyBaHHSIM HEOJHOPiLHOI TpaHCBEPCaIbHOI i30TpoTii; OTPUMAHO HOBi pe3yJIbTaTh YUCETbHUX
IOCJTiIKeHb BILJIMBY CTYIIE€HS aHi30TPOILil, aHai3y Hanpy>KeHO-1e(pOPMOBAHOTO CTaHY i BHYTPiLIHbOIIOPOXKHUHHOTO
00'eMy MOJi€J1i JIIBOTO IIJIYHOYKA 33 HasIBHOCTI )KOPCTKUX BKJIIOYEHB Y 3aJI€XKHOCT] Bif iXHbOTrO pO3TalllyBaHHS i
PpO3MipiB, a TaKOXK FT€OMETPUYHMX | MEXaHIYHUX NTapaMETPIiB MOZEJI; BIIEPILE OLEPKAHO PE3YILTATA PO3B'A3aHHS
337124 BU3HAYEHHS HANIPyKE€HO-11e(pOPMOBAHOTO CTaHy Pi3HMX BU/iB TYMOBUX ONOP Ta HOBUX KOHCTPYKILiil
aMOPTHU3aTOPiB y KOHTAKTHIl TOCTAaHOBLIi y 3aJI€5KHOCTI BiJ, GOPMU i BeIMYMHYU 3a30PY MiXK IPY>KHUMU eJIeMEeHTaMU
Ta )KOPCTKOIO CTiHKOIO. Pe3ysibTaTu AicepTalifiHoi poOOTH BUKOPUCTOBYIOTHCS B HAaBYQJIbLHOMY IPOlieci Ha
MEXaHiKO-MaTeMaTUYHOMY (aKybTeTi Ta ¢akyabTeTi pyHaameHTanpHoi Meauuyuu XHY im. B.H. KapasiHa i
JIeKIapaliiHOMYy IaTEHTiI Ha KOPUCHY MOJeJb "AMopTu3aTop”. [171aHyeThCs BIPOBAIP)KEHHS PE3YJIbTATIB IIPU
iH)XeHepHUX PO3paxyHKax I'yMOBOTEXHIYHMX KOHCTPYKLiN Cy4acHOI TEXHIKM B MalIMHOOYiBHUILITBI Ta
MOJ€JIIOBaHHI (PYHKIiOHYBaHHS Cepls 3 TOUYKU 30py 6i0MeXaHiKu cepLeBO-CyIMHHOI CUCTEMHU JIIOJUHU Ta

IOCTIIKEHHAX PI3HUX 3aXBOPIOBAaHb CEPLiA B HAYKOBO-AOCIIIHMX iIHCTUTYTAX.

2. The object of research is the stress-strain state of rubber-technical structures and mathematical model of the
heart left ventricle. The purpose of work is elaboration of the numerical solution's methodics of axisymmetric
physically and geometrically nonlinear problems for the nearly incompressible piecewise-homogeneous
transversely isotropic hyperelastic bodies of revolution. General method of research is the stepping algorithm of
the finite element method for the solution of nonlinear problems based on the principle of possible displacements
in the increments. The theoretical meaning of work is the improvement of methodics of the numerical research of
large deformations of the nearly incompressible piecewise-homogeneous isotropic and transversely isotropic
hyperelastic bodies of revolution based on the finite element method which realized the principle of possible
displacements in the increments on the example of solution an axisymmetric (with and without the torsion)
physically and geometrically nonlinear problems of such bodies deformations. A practical meaning of work is the
methodics, algorithm and program which allows to obtain the numerical solution of axisymmetric physically and
geometrically nonlinear problems for the nearly incompressible piecewise-homogeneous transversely isotropic
hyperelastic bodies of revolution. The scientific novelty of work is: the methodics of numerical solution of the
finite element method of the nonlinear problems for the nearly incompressible piecewise-homogeneous
transversely isotropic hyperelastic bodies of revolution based on the principle of possible displacements in the
increments was elaborated; a new kind of the potential for nearly incompressible transversely isotropic
hyperelastic material was constructed and scientifically grounded; the mathematical model of the heart left
ventricle as nearly incompressible piecewise-homogeneous transversely isotropic hyperelastic with the account of
the nonhomogeneous transverse isotropy was for the first time constructed;the new results of the numerical
investigation of the anisotropy degree's influence, the analysis of the stress-strain state and the inside cavity
volume of the left ventricle's model with the account of the relatively stiff inclusions depending upon their
disposition and sizes as well as, geometrical and mechanical parameters of model were obtained; the results of
contact problems solution of definition of the stress-strain state of the different kinds of rubber support and new
structures of shock-absorbers depending upon form and value of gap between the elastic elements and stiffer wall
was for the first time obtained. The results of researches are used in educational process on the mechanical and
mathematical faculty and faculty of fundamental medicine of Kharkov national university by V.N. Karazine and
declarational patent on the useful model "The shock-absorbers" as well. The obtained results of researches may be
used in engineering calculations of rubber-technical structures of modern technique in machinebuilding and
modelling of heart's function with the biomechanics standpoint of heartily-vesseling system of human and



researches of different illnesses of heart in scientific researches institutes.
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