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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CyuacHi npo6ieM MexaHiKy MaTepiaiB i el1eMeHTiB KOHCTPYKIiil 3 BHYTPIIIHBOIO CTPYKTYPOIO Ta AedeKTamu

Haspa po6oTH (aHrJ1)

Modern Problems of Mechanics of Materials and Structural Members with Internal Structure and Defects

Pedepar (yxp)

JJaHO NOCTaHOBKY i PO3PO6JIEHO aHAITUYHI Ta YMACEJIbHI MiIX0IU 40 PO3B’s13aHHS MPO6JIeM MeXaHiKu KOMIIO3UTHUX MaTepiasiB 3
MOYaTKOBAMH HAIPY>KEHHSIMH 1 JepeKTaMy TUITy TPIilMH Ta O60JIOHKOBUX €JIEMEHTIB KOHCTPYKLH, [0 MalOTh OTBOPU ab0 pedpa
SKOPCTKOCTI, IpU Iii CTAaTUYHMX i JUHAMIYHUX HABAHTKEHb. JJOCIII)KEHO HOBI KJIaCU NIPOCTOPOBUX 337a4 PO PYHHYBAHHS Till 3
TpillMHaMKM B YMOBax Jii CIPSIMOBAHMX B3JOBX TPIlIMH 3ycuib. BuBdeHo HJIC KOMMO3UTHUX OOOJIOHKOBUX €JIEMEHTIB
KOHCTPYKL/ 3 HEOLHOPIGHOCTSMHY, SIKi 3HAXOOATHCS il [i€l0 CTaTUYHUX i JUHAMIYHMX HaBaHTaXeHb. Ha OCHOBI CTOXaCTUYHUX
PiBHSIHb TIPY>KHOCTiI 7151 6araTOKOMIIOHEHTHOTO KOMIIO3UTHOTO Marepialy PO3BUHYTO MOAENb AedOPMyBaHHS KOMIIO3UTY
IapyBaTO-BOJIOKHUCTOI CTPYKTypU 3 MiK(azHUMU JedeKTamu, 3alpONOHOBAHO aJTOPUTM MOOCIIAXEHHS i BUBYEHO BILIUB
MDKIIApoBUx JedeKTiB Ha e(pEeKTUBHI NPYyXHI BIACTUBOCTI KOMIIO3UTHUX MarepiajiB 1IapyBaTO — BOJIOKHUCTOI CTPYKTYPU.
Po3po6s1eHO METOIUKY MOJIE/IIOBAHHS JUHAMIUYHUX 33J]a4 MEXaHiK/ NPO MOMMPEHHS HENMiHIMHNAX LAMHAPUYHUX Ta MOBEPXHEBUX
XBWIb B IPYKHUX MaTepiasax 3 ypaxyBaHHSIM BHYTPIlIHbOI CTPYKTYpu. Po3po6sieHO MpakTU4Hi pekoMmeHpjalii mono BU6GOpY
BapiaHTy HeJiHIHOro XBUJILOBOTO PiBHSIHHS, BUBYEHHSI €BOJIIOLIi I10YAaTKOBOIO MPOQissi rapMOHIYHOI Ta MOOJMHOKOI XBUI Y
dopmi Ppynkuii Taycca ta npodins nuninapryHoi xBuii y ¢opmi PpyHkuii MakpoHanbna. Po3BUHYTO MareMaTWdHi MOJer,
anropuTMU Ta MeToOuKHu po3paxyHky HJIC 6inst pedextiB Ha MikasHill rpanHuni Ta ix BIJIMBY HAa €(EKTUBHI BJIACTHUBOCTI
KOMIIO3UTHUX MarepiasiB. 3allpONIOHOBAHO aJTOPUTM PO3B'SI3aHHS i MOOYJOBAHO YMCENbHO-AHAMITUYHMUNA PO3B'SI30K IIJIOCKOI
33[a4i PO PO3TAr Tija 3 TPIMIMHOIO Ha TIpaHUI MOAiMy MarepianiB Ha OCHOBi meperBopeHHs Dyp’e, PO3BUHYTO MOIEsb i

aJITOPUTM PO3PAXYHKY KOHTAKTHOI B3a€MOJi €JIeKTPOIMPYKHOTO MiBIPOCTOPY, 1O MiCTUTh NPUIIOBEPXHEBY BUIMKY €JIIMTUYHOTO

nepepiay.
Pedepar (aHr1)

The statement is given and analytical and numerical approaches are developed to solve the problems of mechanics of composite
materials with initial stresses and defects such as cracks and shell structural elements, having holes or stiffeners, under the
action of static and dynamic loads. New classes of spatial problems on the fracture of bodies with cracks under the action of
forces directed along the cracks are studied. The stress-strain state of composite shell structural elements with
inhomogeneities, which are under the action of static and dynamic loads, has been studied. On the basis of stochastic elasticity
equations for a multicomponent composite material, a model of deformation of a composite of a layered-fibrous structure with
interfacial defects is developed, an algorithm for the study is proposed, and the effect of interlayer defects on the effective
elastic properties of composite materials of a layered-fiber structure is studied. A technique has been developed for modeling
dynamic problems of mechanics on the propagation of nonlinear cylindrical and surface waves in elastic materials, taking into
account the internal structure. Practical recommendations are developed for choosing a variant of the nonlinear wave equation,
studying the evolution of the initial profile of a harmonic and unit wave in the form of Gauss and the profile of a cylindrical wave
in the form of the Macdonald function. Mathematical models, algorithms, and methods for calculating stress-strain states for
defects at the interfacial boundary and their influence on the effective properties of composite materials are developed. An
algorithm for solving and constructing a numerical-analytical solution of a plane problem of tension of a body with a crack at the
interface of materials based on the Fourier transform is proposed, a model and an algorithm for calculating the contact
interaction of an electroelastic half-space containing a near-surface cavity of an elliptical section.

Ingekc YIK: 539.3,539.3

Kozau tremaruunux py6puxk HTI: 30.19



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): AHayITUYHI Ta YMCEeNbHO-aHANITUYHI METOIY PO3B’sI3aHHSI 33184 AMHAMIKY i pyiHYBaHHS MaTepiailiB 3
MOYaTKOBUMU HAMPY>KEHHSIMU Ta METO/IMKU AOCi/IKEHHS HalIPY>KEHOr0 CTaHy KOMIIO3UTHHUX €JIEMEHTIB KOHCTPYKLii Npy il

CTaTUYHUX i TUHAMIYHMX HaBaHTa)KeHb

Hassa npoaykii (anrur): Analytical and numerical-analytical methods for solving problems of dynamics and fracture of
materials with initial stresses and methods for studying the stress state of composite structural elements under the action of
static and dynamic loads

OuikyBaHi pe3yabraTti: Metonu, Teopii
T'anysb 3acTocyBaHHS: BUDOOHHUIITBO JiTaJIbHUX anapariB Ta CyAHOOYIyBaHHS

Omnuc npoaykiii (ykp): Po3po6sieHo aHaJITUYHI Ta YUCesIbHI MiX0AYN 10 PO3B’I3aHHS MPo6IeM MeXaHiK1 KOMIIO3UTHUX
MarepiasiB 3 NOYaTKOBUMU HANIPY>KEHHSIMU i le(peKTamu TUIY TPIlllMH Ta 0O0JIOHKOBUX €JIEMEHTIB KOHCTPYKLiH 3 HUX, 110 MaIOTh
OTBOpU ab0 pebdpa >KOPCTKOCTI, IpU Jii CTaTUYHUX i AMHAMIYHUX HABAHTAKE€Hb. BUSBIIEHO 3aKOHOMIPHOCTI MO PEHHS
BiCECHMETPUYHUX MPY>KHUX XBUJIb B [IONIEPEIHBO HANIPY>KEHUX IaPYBATUX KOMIIO3UTHUX MaTepiajiax [py IPOKOB3yBaHHI 1IAPIB.
3 BUKOPUCTaHHSIM HOBUX MiIXO/iB BUBYEHO HAINPYKE€HMI CTAaH KOMIO3UTHUX 0O0JIOHKOBUX €JIEMEHTIB KOHCTPYKLIH 3
HEOJHOPIIHOCTSIMY, SIKi 3HAXOIAThCS Iif Ai€l0 CTATUYHUX i IMHAMIYHMX HABAHTAKE€Hb. 3alIPOIIOHOBAHO AJITOPUTM JOCIIiI>KEHHS
IeOopMYyBaHHS KOMIIO3UTY LIapyBaTO-BOJIOKHUCTOI CTPYKTYpH 3 MiK(pasHuMu AedeKkTamu. 3 10oro BUKOPUCTAHHSIM BUBYEHO
BILJIUB MDKIIAPOBUX Ne(EKTiB Ha €(PEKTUBHI IPY>KHi BIACTUBOCTi KOMIIO3UTHUX MaTepiasliB mapyBaTO-BOJIOKHUCTOI CTPYKTYPH, B
SIKMX CYCiTHI apy MpeJCTaBisioTh CO60I0 OLHOHANPABIEHUI BOJIOKHUCTUM MaTepia 3 B3aEMHO OPTOrOHaJIbHUMMU HalpsIMKaMu
BOJIOKOH, a MiXk OJHOHAIIPaBJIeHUMU BOJIOKHUCTHUMH IapaMy 3HAXOSIThCS i30TPOIHI opucTi Mixk¢dasHi mapu. PoszpobieHo
METOAMKY MOJIEJIIOBAaHHS AUHAMIYHUX 337124 MEXaHIKU PO NOIMPEHHS HEJHINHUX IWIHAPUYHUX Ta [IOBEPXHEBUX XBUJIb B
MIPY>KHUX MaTepiajiax 3 ypaXyBaHHSIM BHYTPIIIHbOI CTPYKTYPU. BUSIBJIEHO i ONIMCaHO OCHOBHI €(peKTH, 1110 BUHUKAIOTh IIpU
MOLIMPEHHI XBWIb. PO3BMHYTO MaTeMaTUYHi MOJieJli, aiTOPUTMU Ta METOAMKU PO3PaxyHKY HAIIPY>XKeHO — Ae(OPMOBAHOTO CTaHy
6inst nedexTiB Ha Mixk(azHill rpaHulli Ta iX BIVIMBY Ha €(PEKTUBHI BIACTUBOCTI KOMIIO3UTHUX MaTepiasiB. 3allpOIIOHOBAHO
aNTOPUTM PO3B’sI3aHHS i 106YZ0BaHO YKMCEIbHO-aHAIITUYHUI PO3B’SI30K IJIOCKO] 3a7a4i PO PO3TSIT Tijla 3 TPIIMHOI HAa IPaHUIi
MoJIisly MaTtepiasiB Ha OCHOBi epeTBopeHHs Dyp’e, pO3BUHYTO MOJIEJIb i AITOPUTM PO3PAXyHKY KOHTAKTHOI B3aeMOJii
€JIEKTPOIIPYKHOTO MiBITPOCTOPY, L0 MiCTUTh IPUIIOBEPXHEBY BUIMKY €JIIITUYHOrO TEepepisy, A BUMAKIB )KOPCTKOI, IIPY>KHOI Ta

IT'€30€JIEKTPUYHOI OCHOB.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, Te€XHOJIOTIH TOLIO) 115

3a6e3rnevyeHHs! eKCIIOPTHOTO IOTEeHIliaNy Ta 3aMillleHHIO iIMITIOPTY
Crapis 3aBepmenocti HTII: 3it o HIJKP

Bruposaaskenns HTII: He BnposamkeHo

CTpOKH BIIPOBaJI’)KEHHS:

Bupo6Huk npoaykuii: IHcTuTyT MexaHiku iMm. C.I1. Tumomenka HAHY
Cro>KkuBayi NpogyKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegaui npozykuii: CriisibHi HIJIKP
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