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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. Mogeni 3B'a3aHOr0 AedOpMyBaHHS i IOMKOIKYBAaHOCTI aHI30TPOIHUX KOMIIO3UTHUX MaTepiasiB CTOXaCTUYHOI

CTPYKTypU
2. Models of coupled deformation and microdamaging of anisotropic composite materials of stochastic structure

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCIIIPKEHHIO IPOOJIEM JIiHITHOTO 1e(OPMYyBaHHS KOMIIO3UTIB 3 IOPUCTUMU
aHI30TPONHUMHU (TPAaHCBEPCATIbHO-I30TPOITHUMMU i OPTOTPONTHUMU) KOMIIOHEHTAMU Ta 3B'sI3aHOTO Je(POPMYBaHHS i
[IOIIKOKYBAHOCTI (SIK KOPOTKOYACHOI, TaK i JOBrOTpUBaJIOi) IOPUCTUX aHI30TPONHUX (TPAHCBEPCAJIbHO-
i30TPONHMX i OPTOTPONHMX) MaTepPiaiB i KOMIIO3UTIB 3 IOPUCTUMU aHI3OTPOITHUMU (TPaHCBEPCATIbHO-
i30TPONIHMMU i OPTOTPOITHUMHU) KOMIIOHEHTaMU Ha OCHOBi METO/IiB MEXaHIKM CTOXaCTUYHO HEOJHOPIIHUX
CepenoBulll, a TAKOXK JIOCIIIKEHHIO 3aKOHOMIpHOCTe! lepOpMYBaHHSI i IOMIKOIKYBaHOCTI (KOPOTKOYACHO] i
IOBrOTPUBAJIOI) 3 ypaxyBaHHIM iX B3aeMOJii NOPUCTUX aHI30TPOIHUX (TPaHCBEPCAIbHO-i30TPOIHUX i
OPTOTPOIIHMX) MaTepiaiB i KOMIIO3UTIB 3 MOPUCTUMMU aHI30TPOIIHMMU (TPAHCBEPCAIBHO-i30TPOIIHUMM i
OPTOTPOINHMMHM) KOMITIOHEHTAMU Pi3HOI CTPYKTYpH (OJHOHANPABJIEHUX i TPOCTOPOBO OPi€HTOBAaHMX BOJIOKHUCTUX,

3€PHUCTO-BOJIOKHUCTHX, 3i cPpepoifaspHUMU i esiNncoigasbHUMK BKIIOYEHHSIMU) B 3aJI€KHOCTI BiJl TeOMETPUYHUX



napaMeTpiB CTPYKTYpH, Pi3uKo-MexaHIUHMX BJIAaCTUBOCTEH, 06'€MHOTO BMICTY i TOPUCTOCTI KOMIIOHEHTIB Ta
XapakTepy posIofiny MiKpOMILIHOCTI B ix Mikpoo6'emax. HaBenieHO cTpori MaTremMaTH4Hi IOCTaHOBKY 33724 PO
JliHiliHe nedopMyBaHHS KOMIIO3UTHUX MaTepiasliB 3 TPaHCBEPCAIbHO-i30TPOIIHUMU i OPTOTPOITHUMHU TOPUCTUMU
KOMIIOHEHTAaMHU Pi3HOi CTPYKTYpH (OJHOHAIPABJIEHUX i IPOCTOPOBO OPi€HTOBAaHUX BOJIOKHUCTUX, 3€PHUCTO-
BOJIOKHUCTHX, i3 chepoinasbHIMU i eJ1iNcoifaJbHMMI BKIIOYEHHSIMU) i 3a7ja4 PO 3B's13aHe Je(POpPMYBaHHS i
IIOIIKOKYBaHICTb (K KOPOTKOYACHY, TaK i JOBrOTpHBaJly) TPAaHCBEPCAIbHO-I30TPOIHUX i OPTOTPOIIHUX MaTepiaiB
i KOMIIO3UTIB 3 TPAHCBEPCAIbHO-130TPOITHMMMU 1 OPTOTPOIIHMMU KOMITOHEHTAMU Pi3HOI CTPYKTYPH B IIPOLEC]
HaBaHTaXeHHs. OTPUMAaHO PO3B'SI3KU [TOCTABJIEHUX 33a4 HAa OCHOBI METOAY YMOBHUX MOMEHTIB, PiBHSIHHS 6ajlaHCy
IIOPUCTOCTI i METO[y ITOCJIiIOBHUX HAOIKEeHb JJ1s1 IOPUCTUX TPAHCBEPCAJIbHO-i30TPOITHUX i OPTOTPOITHUX
MaTepiaiB i KOMIIO3UTIB 3 IOPUCTUMHU TPAHCBEPCAJIBHO-130TPOIIHUMMU i OPTOTPOITHUMHU KOMIIOHEHTAMU Pi3HOi
CTPYKTypHU. BCTaHOBJIEHO 3arajbHi 3aKOHOMIPHOCTI BIUIMBY IOUWKOIXYBAaHOCTI MaTepiayly Ha 3aKOH 3B'SI3KY
MakKkpOHaIpy>keHb, MakpoaedopMalliil i TeMriepaTypu Ta BUSBJIEHO ITOB'A3aHi 3 MM BIINBOM HOBi MeXaHi4Hi
edekru. [TpoanasnizoBaHo BIIIUB (i3NKO-MEXaHIYHMX XapaKTepUCTUK MaTepiaiiB, 06'eMHOT0 BMICTY i IOPUCTOCTI
KOMIIOHEHTIB, TEOMETPUYHUX [1aPAMETPIB CTPYKTYPU Ta XapaKTep PO3NOIiNy MIKPOMILIHOCTI MaTepiay Ha

MOIIKO/I)KEHICTh MaTepiasy i SIK HaCiIOK Ha KpUBi Makposie(pOpMyBaHHS.

2. The thesis concerns the investigation of the problem of the linear deformation of the composites with porous
transversally-isotropic and orthotropic components and the problem of joint deformation and damageability (both
the short-term and the long-term) of porous transversally-isotropic and orthotropic materials and composites
with porous transversally-isotropic and orthotropic components on the basis of the methods of mechanics of
stochastically nonhomogeneous media as well as the investigation of mechanism of deformation and damageability
(both the short-term and the long-term) of porous transversally-isotropic and orthotropic materials and
composites with porous transversally-isotropic and orthotropic components. On the basis of the method of
conditional moment function, the porosity balance equations and the method of successive approximations the
algorithms for determination of the effective deformative properties and stress-strain state of porous
transversally-isotropic and orthotropic materials and composites with porous transversally-isotropic and
orthotropic components under their microdamading (both the short-term and the long-term) are constructed. It
is considered the composites of different structures. It is obtained the solution of above problems. The influence of
damageability of material on the relationships between macrostresses, macrostrains and temperature is
investigated. An influence of the physical-mechanical properties of materials, of the volume concentration and
porosity of components, of the geometrical parameters of the structure and of character of the strength scatter in
the material on the microdamaging of the material and as consequence the influence on the macrostress-
macrostrain diagram is analyzed.
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