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1. 3apadyi B'I3KONPYXHOCTI i TEPMOB’I3KOIIPY>KHOCTI [1J151 6araToO3B s13HUX IJIaTiBOK 3 MPYKHUMU Ta )KOPCTKUMU

BKJ/IIOYEHHSIMU

2. Problems of viscoelasticity and thermal viscoelasticity for multilinked plates with elastic and rigid inclusions

Pedepar:

1. Y po60Ti 3anipOIIOHOBAHO METOAUKY PO3B’sI3aHHSI 33724 B'SI3KOIIPY)KHOCTI i TEPMOB'SI3KOIIPY>KHOCTI 1151
6araTo3B's1I3HMUX KyCKOBO-OHOPIJHUX IIJIaTiBOK, 1O MOJISITa€ B 3B€I€HHI TOCIII>)KYBaHUX 337,24 [0 MOCIiTOBHOCTI
QHAJIOTIYHUX 3a/1a4 TeOPii MPYKHOCTI i Tep-MONPYKHOCTI, 5IKi PO3B'I3YI0TbCS 3 BUKOPUCTaHHSIM KOMIIJIEKCHUX
IoTeH1jajiB. 32 JOIIOMOroo KOH(POPMHUX BiloOpaXkeHb, po3-KiagaHb QyHKIiN B psagu Teitsiopa Ta 3a ojiHOMamMu
dabepa i IUCKPETHOTO METOlY HaliMEHIIINUX KBAIpaTiB 3a7ja4i 3B€/IEHO [I0 PO3B'I3aHb PEKYPEHTHOI I10CJIiJOBHOCTI
CHCTEM JIiHIHUX anre6paiuHux piBHSIHD [4J151 BU3BHAYEHHS HEBIIOMUX KoedilieHTiB psliB. PO3IJISHYTO BUNAIKU
SKOPCTKUX 1 IPY’KHUX BKJIIOUEHb. PO3B’13aHO psiJi HOBUX 3a71a4 B'SI3KOIPYKHOCTI i TEPMOB'SI3KOTIPY>KHOCTI 117151
IIJIaTiBOK 3 OJJHUM, JBOMA i CKIHY€HVM YKCJIOM BKJIIOUEHB, 3 IIEPIOAUYHOIO i IBOSIKONIEPIOANYHOK CUCTEMOIO
BKJIIOUYEHD NIPU Jii Me-XaHIYHUX CUJI i TEMIIEPATyPHUX MOJIiB. [l71s1 JIaTiBKX 3 OGHUM >KOPCTKUAM €JIIITUYHUM 260
KPYrOBUM NPYKHUM BKJIIOYEHHSIM METO-AaMHU iHTerpasis Tuna Komu i psziB oTpuMaHo TOYHi po3Bs13KU 3a1a4. [y

KO>KHOI 3 PO3IVISIHYTUX 33/1a4 IIPOBELIEHO JIeTajlbHi YM-CebHi pocaigxenHs HJIC 3anexHo Bif yacy, reOMETPUYHUX



XapPaKTEPUCTUK CEPENMU 1 IPY)KHUX BJIACTUBOCTEN MarepiasiB. BcTaHO-BIEHO HOBI MEXaHIYHI 3aKOHOMIPHOCTI
BILJIMBY 4Yacy, CIIoco0y 30BHIMHbOI [iji, Pi3uKO-MeXaHiYHMX [lapaMeTpiB MaTepiasiB IJIaTiBOK i BKJIIOYEHb, iX
r€OMETPUYHUX XaPAKTEPUCTHK, KIJIbKOCTI, B3AEMHOI'0 PO3TallyBaHHS 1100 OJWH OJHOI0 Ha 3HaYEHHS OCHOBHUX
xapakrepuctuk HIIC. 30KkpeMa, BCTAaHOBJIEHO, 110 OKPIM BiJOMUX B KJIACUYHIl TEOPii IPY>KHOCTI 3aKOHOMIDHOCTEN
BBy Ha HJIC BifcTani MiXK BKIIIOYEHHAMY, IX KiJIbKOCTI i FEOMETPUYHUX XapaKTEPUCTUK, MAIOTh Miclie
3aKOHOMIpHOCTi, 06yMOBJIE€H] B'I3KONPYX-HUMHU BIACTUBOCTSIMU MaTepiainy. 3 yacom HJIC B'I3KONPYXHUX TiJl
CYTT€EBO 3MiHIOETHCS, i ToMy nIpU fociigxeHHi HIC Takux Til He MO>KHA OOMEXKUTHUCS PillleHHSIM 33/1a4i KJI1aCUYHOI
Teopii MPY>XKHOCTI i TEpMOIIPYKHOCTI 3 HEXTYBAaHHSIM PEOJIOTIYHYX BJIACTUBOC-TEM MaTepiais, a HOTPiOHO
BUPILIyBaTHU 33/4a4y B'SI3KONIPYKHOCTI i TEPMOB'I3KONPY>KHOCTI. Ha 3MiHM 3HaY€Hb HaNPYy>X€Hb y 4aci CyTTEBO
BILJIUBAIOTh BiICTaHb MiX BKJIIOYEHHSIMH, iX KiJIbKiCTb, CIIOCIO iX miaKpinseHHs. 3611KeHHS BKIIIOYeHb OJUH i3
OJHMM i 301/IbIIEHHS iX KiJIbKOCTI nocuioe BIKB 4acy Ha HJIC naTiBku. 36ibIIeHHS JKOPCTKOCTI eSKOro
BKJIIOYEHHS NTocuJioe BB yacy Ha HIIC 6ing cycignix. Pesynbraty gocaimkeHp, HaBeleHUX Y poOOTi, MalOTh 5K
Teope-TUYHUH, TaK i IpaKTUYHUM iHTepec. 3allpONIOHOBAaHI METONVKYU MOXYTb OYTU BUKOPUCTAHI [1pY PO3B’s13aHHI

Pi3HOMAaHITHUX 33124 iH)KEHEPHOI ITPAKTUKU.

2. The work proposes the approach to solving problems of viscoelasticity and thermal viscoelasticity for
multilinked piece-wise-homogeneous plates, which brings sought problems to a succession of similar problems of
elasticity and thermo-elasticity theory resolved with application of complex potentials. Through conformal images,
decomposition of functions into Taylor series and with Faber’s polynomials and discrete least-squares method, the
problems are resolved by recurrent sequence of linear algebraic equations system to determine the unknown
coefficients of the series. The cases of rigid and elastic inclusions have been considered. The series of new
problems of viscoelasticity and thermal viscoelasticity for a plate with one, two and final number of inclusions with
periodic and double-periodic system of inclusions under the action of mechanical forces and temperature fields
have been resolved. For the plate with one rigid elliptic or circular resilient inclu-sion, the exact problem solutions
were obtained with inclusion of the Cauchy-type integrals and series. For each of the prob-lems under
consideration, there were performed detailed numerical studies of deflected mode’s dependence on time, geo-
metrical characteristics of media and elastic properties of materials. There were established new mechanical
patterns of in-fluence of time, ways of en each of the problems under environmental impacts, the effect of
physico-mechanical parameters of plate materials and their inclusions, their geometrical characteristics, quantity,
mutual location relative to each other upon the deflected mode’s main features. In particular, it was found that in
addition to known in classical elasticity theory the patterns of influence upon deflected mode by the distance
between inclusions and their number and geometric characteris-tics, there are also regularities resulting from the
viscoelastic properties of material. With time deflected mode of viscoelas-tic bodies substantially changes, so
when studying such bodies one shouldn't limit oneself to classic theory of elasticity and thermal elasticity, while
neglecting rheological properties of materials; it is necessary to solve the problem of viscoelasticity and thermal
viscoelasticity. The changes in stress values with time are substantially affected by the distance between inclu-
sions, their quantity, and the way of their reinforcement. Inclusions’ approaching to each other and increase of
their number enhances time affect upon the deflected mode close to neighboring ones. The results of researches
presented in the work are of both theoretic and practical interest. The proposed methods can be used for solving
different engineering problems.
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