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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX pyOpHK: 30.19

Tema gucepranii:

1. MexaHika e OpMyBaHHS KOMIIO3UTHUX OPYCiB 3 KPUBOJIiHINHOIO MJIOCKOIO BiCCIO

2. Mechanics of deformation of composite beams with a curvilinear flat axis

Pedepar:

1. luceprauiiiHa NprcBgY€Ha PO3BUTKY TEOPIi IPY>KHOCTI Ta TEPMOIIPY>KHOCTI 1711 KDUBOJIIHINHMUX KOMIIO3UTHUX
OpyciB i3 IIJIOCKOIO BiCCIO JOBiILHOI (POPMU i HE3MIHHOIO CTPYKTYPOIO IIONIEPEYHOrO Nepepisy Ta No6yL0Bi
IIPUKJIQIHOTO aHATITUYHOTO METOJy BU3HAUYEHHS HaNpy>KeHo-aedopmosaHoro crtany (HJIC) Takux ejeMeHTiB B
YMOBAax JIii pi3HUX MEXaHIYHMX HABAaHTKEHb Ta TEIJIOBUX BILIMBIB. Teopis TEPMOIPYKHOCTI PO3BUHEHA Y
IIPUPOJIHIN KPYBOJIiHINHI/ OPTOrOHA/IBHIN CUCTEMI KOOPAUHAT KOMIIO3UTHOTO Opyca, AJ1s SIKOi JaHO MaTeMaTU4yHe
OOI'PYHTYBaHHS Ta pO3p06JIeHO MeToaM ii MoOyAoBU 11 3a1aHoi popmu 6pyca. Ha OCHOBI psiiy OTPMMaHUX
BIlEplIe TOYHUX aHATITUIHUX PO3B'SI3KiB 33/1a4 TEPMOIIPY>KHOTO e OpMyBaHHS AiJITHKY 6aratomapoBoro 6pyca
IIOCTIMHOI HYJILOBOI Ta IOJATHOI KPUBUHMU IIif €10 Pi3HUX MEXaHIYHNUX HABAHTAKE€Hb Ta TEIJIOBUX BILJINBIB
n1o6yJ0BaHO NPUKJIAIHUN METO]] BUBHAUYEHHs Tepmonpy>xHoro HIIC KpUBOJIiHIHMX 6araTomapoBUX OPTOTPOIIHUX
OpyciB, 110 CKJIQAAI0THCS i3 TOBLIBHOI KiNIbKOCTI IiNSIHOK NOCTiNiHOI KpUBUHU. TOYHICTb PO3PO6IEHOTO METOLY

niATBEpAKeHA MMOPIBHSIHHSAM JJaHUX PO3PaxyHKY 3 Pe3yJbTaTaMU MOJEJII0BaHHS METOJIOM CKiHYEHHUX €JIeMEHTIB



IJ1s1 psIly TECTOBUX 3a7iay. 3 3aCTOCyBaHHS PO3pO6IEHOTO METOAY JOCiIPKEHO BILIMB AedopMalliil 3CyBy i
OOTHCHEHHS Ta BHYTPIIIHIX JKepeJl TeIyIoTH Ha KomrnoHeHTu HJIC 6araTouapoBux KpUBOJIiHIHHNX OpyCiB Ta

BUSIBJIEHO BKJIMBI e(DEKTH MiJBUIIEHHS MIIJHOCTI Ta >KOPCTKOCTi TaKUX €JIeMEHTIB.

2. The thesis is devoted to development of the elasticity and thermoelasticity theory for curvilinear composite
beams with a flat axis of an arbitrary shape and stationary structure of cross section as well as the formation of an
applied analytical method for determining the strain-stress state (SSS) of such elements under various mechanical
loads and thermal actions. The thermoelasticity theory is developed in a natural curvilinear orthogonal coordinate
system of a composite beam for which mathematical justification was given and construction methods for the
defined beam shape were developed. The applied method for determining the thermoelastic SSS of curvilinear
multilayer orthotropic beam that is consisted of any quantity of constant curvature sites was developed based on a
number of obtained for the first time accurate analytical solutions to the problems of thermoelastic deformation of
a multilayer beam part of constant zero and positive curvature under various mechanical loads and thermal
actions. The accuracy of the developed method was confirmed by the comparison of calculation data with
modeling results using the method of finite elements for a number of tests activities. The influence of shear and
compression deformations and internal heat sources on the SSS components of multilayer curvilinear beams was
investigated by using the developed method. The important effects of the increase of such elements strength and
stiffness were highlighted.
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