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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau reMaTHYHHX PyOPHK: 30.19.15

Tema guceprauii:
1. CratuyHi 3a7a4i TEPMOIPY>KHOCTI [1J14 [IapyBaTUX TEPMOUYTIMBUX TiJl KAHOHIUHOI popmu

2. Static thermoelasticity problems for multi-layer thermosensitive bodies of canonical shape

Pedepar:

1. Y nuceprauiiiHiil po60Ti pO3p06JI€HO aHANTITUYHO-YMCIIOBY METOAUKY PO3B'sI3yBaHHS OGHOBUMIDHMX CTaTUYHUX
337124 TEPMOIIPY>KHOCTI 17151 IAPYBaTHX i30TPONHUX TiJl KAHOHIYHOI popMU (TIUTH, UUIIHIPA Ta KyJli) 3
ypaxyBaHHSM 3aJI€XHOCTI Bifi KOOpAUHAT Ta Temiepatypu ix ®MX, ckyaHOro TenjoooMiHy Ta Aii MexaHiYHUX
HaBaHTaXeHb. 3a71a4i TEMJIONPOBiTHOCTI 3a JOIIOMOT0I0 BilOMUX i MOOYIOBAaHUX TOUHUX Ta HAOJIMKEHUX (OJ1s1
IOBLIBHUX TEMIIEPATYPHUX 3aJIEXKHOCTEN KoedillieHTiB TEeIJIONPOBiIHOCTI) pO3B's3KiB ONOMIKHUX 3a/1a4 3B€[I€HO,
He3aJIeXKHO Bij| KiJIbKOCTi ApiB, 10 PO3B'3aHHS OHOTO 260 CUCTEMU JBOX HEJTiHIMHUX aNreOpUYHUX PiBHSIHb.
OTpuMaHoO 3a 33jaHMX PO3IO/iJiB TEMIIEpaTypy Ta YOTUPHOX CIIOCOOIB [I0BEPXHEBUX MEXaHIYHUX HABAaHTAKEHb
TOYHI (i3 TEeMIIepaTypO3aJeKHUMU JIMIIE TEMIIEPATYPHUMHU KoeillieHTaMu JIiHINHOTO pO3IIMPEHHS) Ta HAOJIMXKEHI
(TemnepaTypo3sasiexHi i iHmi @MX) po3B'si3KM 3a[1a4 TEPMOIPYKHOCTI [71s1 LAPYBAaTUX LMJIiHAPIB TA KYJIb 3

BHMKOPHCTaHHSIM BinomMux i nobynoBanux ¢yHkiN ['piHa BioBiTHUX 33124 PY>KHOCTI. [JoCliIpKeHo BIINB Ha



PO3MO/IiJl TEMIIEPATYPU i TEPMOIIPY>KHY NOBEJIiHKY LIaPyBaTUX TEPMOYYTIMBUX IINT, LWJIiHAPIB Ta KyJIb
3asnexxHocrert ®MX Bif Temriepatypu i KoopauHaTH, KoedillieHTiB TeryoBianayi, Ters0BOro BUIIPOMIHIOBaHHS,

TOBLIVHY MIAPiB Ta YMOB 3aKPillJIEHHS.

2. This thesis develops analytical and numerical methods for solving the one-dimensional static problems of
thermoelasticity for multi-layer isotropic bodies of canonical shape (plate, cylinder, and sphere). The coordinate
and temperature dependence of physical and mechanical properties, complex heat exchange and mechanical
loading are taken into account. By making use of the known or developed solutions (exact or approximate ones in
case of arbitrary temperature dependences of thermal conductivity) for auxiliary problems, the heat conduction
problems are reduced to solving the one or system of two nonlinear algebraic equations disregarding the number
of layers. Thermoelasticity problems for cylinders and spheres were solved by making use of the constructed and
known Green's function for corresponding elasticity problems. Exact solutions (when only the temperature
coefficient of linear expansion depends on the temperature) and approximate closed-form solutions (when other
physical and mechanical properties depend on temperature) are obtained for given temperature distribution and
four different ways of mechanical loading on the surfaces. The influence of temperature and coordinate
dependence of physical and mechanical properties, coefficient of heat transfer, thermal radiation, thickness and
grip conditions on temperature distribution and thermoelastic behavior of layered thermosensitive plates,
cylinders and spheres was investigated.
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