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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii o6csr pinaHcyBaHHs 3a 3BiTHMIH eTtan: 600 THC. IPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka TepMOMeEXaHiYHAX METO/IiB PEryJIl0BaHHS HaIIPY)KeHb [J15 IiIBUIIEHHS JOBIOBIYHOCTI €JIeMEHTIB KOHCTPYKLIiH

Haspa po6oTH (aHrJ1)

Development of thermomechanical methods of regulating stress to increasing the durability of elements of constructions

Pedepar (yxp)

[IpoekT crnpsiMOBaHUI Ha PO3POOKY METOHIB MiABUIIEHHS MILHOCTI ¥ JOBTOBIUHOCTi TOHKOCTIHHUX €JIEMEHTIB KOHCTPYKLii
HIJIIXOM PEryJlOBaHHS KOHILIEHTpalii Hampy>XeHb B 06JaCTSIX MMOBIPHOTO 3apOIpKeHHSl PyiiHyBaHb. PO3p06sI€HO HOBUII METO[
3HAXOJXEHHI (OPMU OTBOPIB Yy KOMIIO3UTHUX IMJIACTMHKAX i3 HMU3bKMM piBHEM KOHIEHTpallil HamnpyXeHb, B TOMY YUCJHi 3a
BpaxyBaHHsl MilHiCcHOi aHizoTpomii maTepiany. [y po3pobKH MeTOny MONepefHbO MOOYJOBAHO HOBUI aJrOPUTM BU3HAYEHHS
HaIlpy>K€HOTO CTaHy aHi30TPOMHUX 6araTo3B’sI3HUX IJIACTMHOK HAa OCHOBi CHMHTYJISIPHUX iHTErpajbHUX PiBHSHb, SIKi OTPUMaHi Ha
OCHOBi BCTaHOBJIEHMX B3a€MO3aJIEKHOCTENM MK IOTeHUjanaMyu JIEXHIILKOTO Ta HaINpyKEHHAMMU | IepeMillleHHAMMU.
3anponoHOBaHO HOBUH MiAXiA 0 3HaxXOKeHHs (OpPMU OTBOPIB, KUl 3BeleHO 10 PO3IJIaly 3aadi HesliHiitHOro mporpaMyBaHHS.
Po3p061eHO TEOpeTUYHi OCHOBU METOHY JIOKQJILHOTO 3MillHEHHS TOHKOCTIHHMX €JIeMEeHTiB KOHCTPYKIil, SKuil 6a3yloTbCs Ha
CTBOPEHHI CIPUSATIMBOrO PO3NOAINY IJIACTUYHUX JAedopmalliil 6isisi KOHLEHTPATOPiB HampyXKeHb. s HOro posnpo6Ku
MONEePEeIHbO PO3BUHYTO METOAMKMU PO3B'SI3yBaHHSI KpalloBUX 3aady Teopil IJIACTUYHOCTI A IUIACTUHOK 3 OTBOPaMH, SIKi
6a3yl0TbCsl Ha METOMAxX iHTerpajbHUX PiBHSIHb, NOAATKOBUX Aedopmalliil Ta Teopii TediHHS acollifloBaHOO 3 YMOBOIO TE€KY4YOCTi
Mizeca. IHTerpasbHi piBHSHHS NMOOYJOBAaHO Ha OCHOBI PO3B'SI3KiB TUMy I['piHA, 32 SKMUX I'PaHUYHI YMOBU Ha MeXIi IJIACTMHKHU
33[I0BOJIBHSIIOTBCSI TOTO>KHO. HaBeZieHO aJlrOPUTM 3HAXOJPKEHHS LIMX PO3B'SI3KiB ISl OTBOPIB MPAKTUYHO AOBIIbHOI GOPMHU, SIKUI
OTPUMMAaHO Ha OCHOBiI MeTomy MycxesimBini Ta KOHPOPMHOro BiLOOpaXEHHSI. BaXXJIMBOIO CKJIAZIOBOI0 METOJY € PO3PaxyHKOBUI
METOJ, JOCJiIKEHHS NPOLECYy POCTy BTOMHMX TPIlIMH Yy IJIACTUHKAaX 34 BPAaXyBaHHS CTBOPEHMX 3aJIMIIKOBMX HAIPYXEHb Ta

OLiHKa Ha Lill OCHOBI 3aJINIIKOBOTO PECYPCY MJIACTUHYACTUX €JIEMEHTIB KOHCTPYKLIM.
Pedepar (aHr1)

The project aims at developing methods for increasing the strength and durability of thin-walled structural members by
regulating stress concentrations in the areas of probable origin of fracture. A new method of finding the shape of holes in
composite plates with a low level of stress concentration is developed, including taking into account the strength anisotropy of
the material.To develop the method, a new algorithm for determining the stress state of anisotropic multi-connected plates
based on singular integral equations is obtained, which is obtained on the basis of established interdependencies between
Lehnytskyi potentials and stresses and displacements. A new approach to finding the shape of holes is proposed, which is
reduced to the consideration of the problem of nonlinear programming. Theoretical foundations of the method of local
strengthening of thin-walled structural elements based on the creation of a favorable distribution of plastic deformations near
stress concentrators have been developed. To test it, methods for solving boundary-value problems of plasticity theory for
plates with holes based on the methods of integral equations, additional deformations, and the theory of flow associated with
the Mises fluidity condition have been pre-developed. The integral equations are based on Green-type solutions, under which
the boundary conditions at the boundary of the plate are satisfied identically. An algorithm for finding these junctions for
practically arbitrary openings, which is obtained using the Mushelishvili method and conformal mapping, is presented. An
important component of the method is the calculated method of studying the process of fatigue crack growth in the plates,
taking into account the residual stresses created and estimating the residual life of the plate elements of the structures on this
basis.

Ingekc YIK: 539.3, 539.3

Kozau tremaruunux py6pux HTI: 30.19

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

Ha3zBa npoaykuii (ykp): TepmoMexaHiuHi METOAM PEryJII0BaHHS HaMPy>KeHb CTOCOBHO 10 3yIIMHKU ab0 CIIOBiIbHEHHS POCTY

BTOMHUX TPIllIUH Y TOHKOCTIHHUX €JIEMEHTaX KOHCTPYKIiN

HasBa npoaykuii (anri): Thermomechanical methods for stress control applied to crack arrest or deceleration of fatigue crack
growth in thin-walled structural elements

OuikyBaHi pe3yabraTti: MeTonu, Teopii

T'anyss 3acrocyBauHs: 51.10-ITacaXxupchkuil aBialiiiHUi TpaHCIOPT, 33.12-PeMOHT i TexHiUHe 06CIyrOBYyBaHHS MalIXH i
yCTaTKOBAHHSI IPOMUCIJIOBOTO Npu3HaYeHHs, 33.11-PeMOHT i TexHiuHe 06CIyrOBYBaHHS TOTOBUX METaJIeBUX BUPOOGiB; 33.15-
PeMOHT i TexHiYHe 06CIyroByBaHHs CcyJeH i 40BHiB, 33.16-PeMOHT i TexHiuHe 06CIyrOBYBaHHS MOBITPSIHUX i KOCMIYHUX JIiTaJIbBHAX

araparis

Onuc npogykuii (ykp): Po3po6sieHo meTon Bu6opy popMu OTBOPIB i3 MiHIMasIbHOIO KOHILIEHTpAlli€lo HallpyKeHb B i30TPONHUX i
KOMIIO3UTHMX IIJIACTUHKAX Ha OCHOBI METOiB I'PAaHUYHUX IHTETPAJIbHUX PiBHSHb Ta ONTMMi3auii. HoBu3Ha nigxony; nis
JOCTIiIKEHHSI HaNIPy>KeHb B KOMIIO3UTHUX MJIACTMHKAX 3 OTBOPAMU NOOYA0BAaHO CUHIYJISIPHI iHTerpasbHi piBHSHHS, BCTAHOBJIEHO
iX Bj1acHi po3B’I3KU Ta Ha iX OCHOBI 3aIIPOMIOHOBAHO YMCJIOBUM aJTOPUTM X pO3B’a3yBaHHS. [I[pONIOHOBaHUI MiAXiA 70 BU3HAYEHHS
¢opmu 0TBOpIB 3 MiHIMa/IbHOIO KOHLIEHTPALli€l0 HAIIPY>KEHb 103BOJIsIE PO3IJISLIATU KJlacu 3aad, AJIs sIKUX BiJOMi B JliTepatypi
MigXoAn He3aCTOCOBHi. KpiM 11b0ro, B TPOEKTi MOXKYTh 3a7jaBaTHCh OOMesKeHHs Ha (GopMy OTBOPIB Ta iX po3mipu. 3anporoHOBaHO
METO/Y 3MIIJHEHHSI €JIEMEHTIB KOHCTPYKLH, 5IKi 6a3yI0TbCSI HA CTBOPEHHI CIIPUSTIMBOTO PO3MOiNy 3a/IMIIKOBUX HANIPYXEHb 32
PaxyHOK IJIaCTUYHOTO e(pOpMYyBaHHS 32 JOMOMOTOIO BifITIOBiAHO BUOGPAHOrO JIOKAJIbHOTO HArpiBy (MeToMKa BUOOPY apaMeTpiB
TEpMOOOPOOKY po3pobiieHa B po6oTi). [Ipy BU6Opi napamMeTpiB JIOKAJIbHOTO HArPiBy 3 METOIO PEryJIIOBAHHS HANIPYXXEHb Y
JiTepatypi Ha JaHUI yac NepeBakaloTh eKCIIepUMEHTaIbHI 260 HabGIMKeHI pO3paxyHKOBI METOIM, IPUTOMY B LiiIoMy
CHCTEeMaTU30BaHi pekoMeHaalii 1100 BU6Opy IapaMeTpiB HarpiBy B 3araJibHOMY BUIIAJIKY BiACYTHI . 17151 OCJIIPKEHHS IIpoLiecy
BTOMHUX PYHHYBaHb PO3BMHEHO PO3PAXyHKOBUI METOJ], METOJ, SIKUI 6a3yeThCsl Ha JOCIIiIKEHHI [Tpollecy pOCTy BTOMHUX TPIiIUH
B3[IOB>X KPUBOJIHINHUX TPAEKTOPIi. BIJIUB perysioBaHHs HAMIPY>KEeHb Ha 301/IbIIEHHS JOBrOBIYHOCTI KOHCTPYKIIiil B JliTepaTypi, siK

[1paBUJIO, OLiHIOIOTh €KCIIEPUMEHTAJIbHUMU METOIAMH, SIKi € IOCTaTHbO CKJIAIHUMU B peasizalii.

ConjiasbHO-eKOHOMIYHa cnpsimoBaHicTh HTII: Po3po6Kka TeOpETUYHUX OCHOB METOZiB TEPMOMEXaHIYHUX METOIiB MiZBULIEHHS

MIILIHOCTI i OBrOBIYHOCTi €JIEMEHTIB KOHCTPYKLil

Cragis 3aBepmenocti HTII: Ines, koHuenuis, 3it no HIJIKP
Buposagskenns HTII: BnposagkeHo

Crpoku BrnpoBaaskeHHs: 11.201810.2019

Bupo6uuk npoaykuii: THTY

Cro>KuBayi NpogyKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTesIeKTyasIbHOI BJacHOCTI: 3a joroBopamu, B YkpaiHi

®dopmu Ta ymoBH nepepavi npogykiii: [[pogax nponykuii
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