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Pedepar:

1. Iucepraniiina po6oTa MprucBsYeHa pO3B’sI3aHHIO 33ja4i BU3HaY€HHS e(PEeKTUBHUX TEPMOMEXaHIUHUX
XapaKTEePUCTUK [1J11 BOJIOKHUCTOIO KOMIIO3ULIMHOTO MaTepiany 3 TPAHCTPOIIHUMU KOMIIOHEHTaMU Ta iX
3aCTOCYBAHHSI [I0 PO3B'I3aHHS KpailoBUX 33ia4 TePMOINPY>KHOCTI. EpexTrBHI TemiepatypHi KoedilieHTu JiiHiliHOrO
POBLINPEHHS 3HAXOAThCS i3 PO3B'I3aHHS [BOX KpalloBuX 3a1a4. [lepiioro € 3azadya cyMmiCHOro feopMyBaHHH,
CKJIaJIEHOTO LMJIHIPA, 110 MICTUTb TPAHCTPOIIHI CKIafoBi. Jlasi 1151 KOMIIO3ULIMHOTO MaTepiay, M0 BBaKAETbCS
OHOPIZHUM TPAHCTPOIIHUM MaTepiaioM i3 TIOKU 110 HEBiTOMUMU MEXaHIYHNMU XapaKTePUCTHUKAMU, PO3B'I3YEThHCS
aHasloriyHa Kpaiiosa 3a/1a4a. [3 yMOBU y3ropKeHHs 3Haxo[aTbCsl €(pEeKTUBHI TemInepaTypHi koeQillieHTH JiHifHOro
PO3LINPEHHS TPAHCTPOIIHOIO MaTepiaiy, 1o 3ajeXaTh Bij TEPMONPYKHUX CTAJIMX MaTepiany MaTpULi Ta maTepiany
BOJIOKHA, @ TAKOK 00’'€MHO{ 4aCTKHM KO>KHOTO 3 HUX Y KOMIIO3UTi. AHAJIITUYHI CHiBBiIHOIIEHHS, 3aIIPOIIOHOBAHI [1J1s

TeMIlepaTypHuX KoeillieHTiB JiHIHOr0 PO3MKPEHHS, BUKOPUCTOBYIOTHCS Y POOOTI 1J151 BUBHAYEHHS



TEPMOIIPYKHUX CTAJIMX KOMIIO3UTA, 10 apMOBAHMI ABOMA COPTaMU OJHOCIPSIMOBAaHNX BOJIOKOH. BuinseTscs npa
TUIX KOMIpOK. [IJ1s1 KOSKHOTO TUITy TPOBOAUTLCS TOMOTeHi3alis. B pe3ysipTaTi oTpuMytoTh 11Bi o6s1acTi. [Tpuiimaiouu
nepiy 3 061acTel 3a «yMOBHE» BOJIOKHO, @ IPYTY — 32 «YMOBHY» MaTPHIIIO, IPOBOJUTHLCS HACTYITHUM €Tar
romoresisanii. OTpuMaHi pe3ybTaTy NOPiBHIOIOTLCS 3 BiTOMUMU. PO3p0o06sieHN MiixXi[ BUKOPUCTAHO [JIs
BU3HAYEHHS TEMIIEPATYPHUX KOeQillieHTiB JIiHIITHOrO pO3MMUPEHHS TPUKOMIIOHEHTHOTO KOMIIO3UIiIIHOrO
Marepiaiy, Koy Oro CKIaZ0Bi MAlOTh TPAHCTPOIIHI BIACTUBOCTI. 3 BUKOPUCTAHHSIM OTPUMAHUX TEPMOMEXaHIYHUX
XapaKTEPUCTHUK 3HAIIEHO aHAJIITUYHUI PO3B'I30K 337ja4i IIPO HAIlPpyKE€HO-Ae()OPMOBAaHUN CTaH MOPOKHUCTOTO
LMJIHAPA 3 BOJIOKHUCTOIO KOMIIO3UTA NIPU Jii TEMIIEPATyPHOTrO Ta CUJIOBOrO HaBaHTaXEeHHs. Ha ocHOBI MeTOony
CKiHYE€HHUX €JIEMEHTIB 3 BUKOPMCTaHHSIM 3a[IPOIIOHOBAHUX TEPMOMEXAHIYHMX XapaKTePUCTUK PO3B'SI3aHO 3314y
TEPMOIIPYKHOCTI 1151 IOPOKHUCTOTO LUJIiHAPA, CKIALEeHOI KOHIYHO-LUJIIHIPUYHOI KOHCTPYKLi 3 BOJIOKHUCTOTO
KOMIIO3UTa Ta PO3IJISIHYTO HAIPY>XeHO-1e(OPMOBaHUI CTaH TYMOBOTO Bi6P0i3014TOPa i3 KOMIIO3UTHUMU
BCTaBKaMMU IIPM Jiii CMJIOBOTO Ta TEMIIEPATYPHOIO HABAHTAKEHHS. Pe3yibTaTy JOCiAKEHHS BIPOBAIKEHI Y
HaBYaJILHUH NIPOLEC i BUKOPHUCTOBYIOTLCS IIPU BUKJIAIAHHI CIIEIKYPCY «/l0IaTKOBi po3iaiu NpUKIIaIHOi
MaTeMaTUKW» IJ1s1 aCHipaHTiB clielianbHOCTI «[IpuKkiIagHa MaTeMaTyka» Ta NPy BUKOHAHHI KBasipikalilHUX pobiT y

3aropisbKOMy HalliOHaJIbHOMY YHIBEPCUTETI.

2. The thesis is devoted to the solution of the problem of determining the effective thermomechanical
characteristics for a fibrous composite with transversely isotropic components and their application to the
solution of boundary-value problems of thermoelasticity. The effective temperature coefficients of linear
expansion are found by solving two boundary value problems. The first is the task of jointly deforming a composite
cylinder with transtropic components. Further, for the composite, which is considered to be a homogeneous
transtropic material, an analogous boundary value problem is solved. From the matching conditions, the effective
temperature coefficients of the linear expansion of the transtropic material are found, which depend on the
thermoelastic constants of the matrix material and the fiber material, as well as the volume content of each of
them in the composite. The analytical relations proposed for the temperature coefficients of linear expansion are
used in the work to determine the thermoelastic constants of a composite reinforced with two grades of
unidirectional fibers. There are two types of cells. As a result of the homogenization of each cell type, two regions
are obtained. Taking the first fiber as “conditional” and the second one as “conditional” matrix, homogenization is
performed once more. A comparison of the results obtained with those known in the literature is presented. The
developed approach is used to determine the temperature coefficients of linear expansion of a three-component
composite material when its constituents have transversely isotropic properties. Using the obtained
thermomechanical characteristics, an analytical solution is found for the problem of the stress-strain state of a
hollow cylinder of a fibrous composite under the influence of temperature and strength loads. On the basis of the
finite element method using the proposed thermomechanical characteristics, the thermoelasticity problem for a
hollow cylinder, a conically-cylindrical structure of a fibrous composite is solved, and the stress-deformed state of
a rubber acoustic vibration isolator with composite inserts under the influence of force and temperature loading is
considered.
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