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Mechanics of deformation of composite beams with a curvilinear flat axis

Pedepar (yxp.)

JucepTraniiHa IPUCBsY€HA PO3BUTKY TE€OPii IPYKHOCTI Ta TEPMOIPY)KHOCTI [71s1 KPUBOJIIHIMHUX KOMIIO3UTHUX OPYCIB i3 IMI0CKOI0
Biccio mOBinbHOI GOpMU i HE3MIHHOIO CTPYKTYpPOIO IONEPEYHOro Mepepidy Ta MoOyLOBi NPUKIALHOTO aHATITUYHOTO METOIY
BU3Ha4YeHHS HanpyxeHo-gedopmosaHoro craHy (HJC) Takux esemMeHTiB B yMOBax [ii Pi3HMX MEXaHIYHUX HABaHTAKEHb Ta
TEIUIOBUX BIUIMBIB. Teopisi TEPMONPYXHOCTI PO3BUMHEHA Yy MPUPOAHIA KPUBOJIIHINHIA OPTOrOHAJbHIN CUCTEMi KOOPAMHAT
KOMIIO3UTHOTO Opyca, ISl sIKOi JaHO MaTeMaTUYHe OOIPYHTYBaHHS Ta po3pobieHo MeTonu ii mobymoBu 1j1s 3amaHoi Gopmu
6pyca. Ha ocHOBI pany OoTpUMaHHX BIleplle TOYHMUX aHaJiTUYHUX PO3BSI3KIB 3aad TEPMOMIPYXHOTo HedOpMYyBaHHS IiNSHKU
GararomapoBoro 6pyca MOCTiiHOI Hy/JbOBOi Ta [OAATHOI KPUBMHU MiJ| [i€l0 Pi3HMX MEXaHIYHMX HABAHTaXEHb Ta TEIIOBUX
BIUIMBIB IOOYJOBAaHO NPUKJIALHUI METOJ, BHU3HA4YEHHs TepMmomnpyxkHoro HJIIC KpuUBOJIHIMHMX 6araToOIapOBUX OPTOTPOITHUX
OpyciB, 0 CKIAAAIOTHCS i3 IOBiMBHOI KiJILKOCTI OiNSIHOK NMOCTiHHOI KpMBMHU. TOYHICTH PO3POOGJIEHOTO METOAY MiITBEPAKEHA
MOPIBHSIHHSIM J@HUX PO3PaxXyHKY 3 Pe3yJIbTaTaMU MOJEJIOBAHHSI METOJOM CKiHYEHHUX €JIEMEHTIB IJIs1 pslly TECTOBUX 3anad. I3
3aCTOCYBaHHSI PO3POOGJIEHOTO METOAY AOCIIIKEHO BIIUB AedopMalill 3CyBy i OOTUCHEHHS Ta BHYTPIIIHIX IXepeJs TENJoTH Ha
komnoHeHTn HJIC 6araTomapoBuUx KPUBOJIHIMHUX OPYCiB Ta BUSBJIEHO BaXJIMBI e(EKTU MiABULIEHHS MIIJHOCTI Ta >KOPCTKOCTI

TaKUX €JIEMEHTIB.
Pedepar (aHrJ1.)

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.



T'os0Ba cmrenjiasizoBaHoi BYeHoi pagu: [11Ba6'ok Bacusb IBaHoBUY (1. T. H., ipodecop, 01.02.04)

[Migric M.IL

BigmoBizanbHu 3a IOAaHH JOKyMeHTIB: bonmapcekuil Onekcangp ['eopriiiosuy (Tes.: (0332)746130)

[Migmuc

KepiBHuK Bigainy peectpanii HayKoBoi gisibHOCTI

IOpyenko T.A.
YrpIHTEI




