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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK MeTOL0JI0Tii pO3paxyHKy MiLIHOCTI i JOBrOBI4YHOCTi Cy4aCHUX €HEPreTUYHMX YCTAHOBOK Ta aBialliiiHO-

paKeTHOi TEeXHIiKU Ipyn ITIOCUJIEHUX TEPMOCHNJIOBUX i ,I[I/IHaMi'-IHI/IX HAaBAaHTA>KEHHAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a methodology for calculating the strength and durability of modern power plants and aircraft-
rocket technology under enhanced thermal power and dynamic loads

Pedepat yKpaiHCBKOIO:

CTBOpEHO HOBi Ta YJOCKOHAJIEHO iCHYIOUi pO3PaxyHKOBi METOMKY Ta IIPOTrpaMHi 3aco0U, IPOBEAEHO OL[iHKY
HaMpyXeHo-1e(OPMOBAHOI0O CTaHy, TEPMOMILIHOCTI, pecypcy Ta Bi6paliliHOro CTaHy By3JliB €HEPreTUYHUX MalluH
Ta aBiallilHO-PAaKETHOI TEXHIKM B YMOBaxX MOCUJIEHMX TEPMOCUJIOBYX i AMHAMIYHMX HaBaHTa)KeHb. HaykoBa HOBM3HA
3aIPONIOHOBAHUX PO3POOOK 3a6€311eUy€eThCsl BAKOPUCTAHHSM CY4aCHUX MOZEJIEN Ta YNCEIbHUX METOLIB,
[IOCTAaHOBKaMHU 3a/1ay i criocobamu ix BupilieHHs. Po3po6sieHO po3paxyHKOBY METOAUKY Ta IIPOrpaMHe
3abe3ne4eHHs JJ1s1 JOCiIPKEHHS HallPY>KeHO-1e(OPMOBAHOTO CTaHy KOHCTPYKILil y TPMBUMIPHIl IOCTaHOBL IIPU
iMIyZIbCHOMY Ta yJaPHOMY HaBaHTAKEHHI 3 ypaxyBaHHAM IJIACTUYHUX JepopMallill Ta HEOJHOPIZHOCTI MaTepiay.
[IpoBeneHO MOZETIIOBAaHHS PYVHYBaHHS €JIEMEHTIB KOHCTPYKIiN MPY iMITyJIbCHYX | yIapHMAX HABAaHTAKEHHSIX,
OLiHKY Ta y3araJbHEHHS OJE€P>KaHUX pe3yJbTaTiB. CTBOPEHO METOIVKY JUHAMIYHOIO aHali3y pakKeTHUX
KOHCTPYKLi# 3 Pi3HOPIAHMMU KOMIIO3UTHUMU €JIEMEHTaMU 3 JOBIJIbHOIO OPi€HTAalli€l0 0CEN aHi30TpoIIii Ta
BpaxXyBaHHSIM PO3IIapyBaHHs [JIsl OLiHKY iXHbOI Hebe3eyHOCTi. MeTonuko-rporpaMHe 3a6e3MneyeHHsI 3aCTOCOBAHO
L7151 OCJIiZPKEHHSI BIIJIMBY Pi3HUX PO3IIApyBaHb CTPYKTYPU KOMIIO3UTHUX €JIEMEHTIB OOTiYHMKA. Bu3HaueHo
Hal6ib HeOEe3NeYHi BUAY PO3LIapyBaHHs, IPY SIKUX IIEPEPO3IIOLLI i 3pOCTaHHS AUHAMIYHYX HANPY>KEHb €
MaKCUMaJIbHUMU. Ha OCHOBI Cy4aCHUX METO/IiB MeXaHiKu 1e(pOpMOBAaHOTO TBEPAOTO Tijla i3 BAKOPUCTAHHSIM TEOPil
6araTromapoBuX KOHCTPYKLi po3p06I€HO METOIUKY aHali3y HaIllpy>XKeHO-A4,e()OPMOBAHOTO CTaHy KOMIIO3UTHUX
€JIEMEHTIB KOHCTPYKLil [1IpY CTAaTUYHUX i AUHAMIYHUX HABaHTKEHHSIX, OLiHKM MIIJHOCTIi aBiallilHUX ra3oTypOiHHUX
IBUTYHIB IIPY 3iTKHEHH] 3 IITaXaMy Ta LMKJIIYHO-CUMETPUYHUX METAJIOKOHCTPYKLUIN IIifl BIVIMBOM €KCILTyaTalliiiHUX
HaBaHTaXeHb. Ofiep>KaHi pe3yIbTaTH BiATIOBINAIOTh PiBHIO CYYaCHHUX NOCJIIKEHb i MAIOTh B)KJIMBE [IPAKTUYHE
3HAYEHHS, MiITBEPIPKYIOTh ITPaLe3AaTHICTh PO3POOJIEHNUX PO3PAXyHKOBUX METOAMK Ta IPOrPAMHOTr0 3a0€31e4eHHs
i MOXYyTb OyTH YCIIIIHO BUKOPUCTAHI I1pY IPOEKTYBAHHI HOBUX Ta OLiHIIi MilHOCTi iCHYIOUMX KOHCTPYKLiH, 110

MIPallo0Th B yMOBaX iHTEHCUBHU

Pedepar aHI1iliChKOIO:

New and improved existing calculation methods and software tools have been created, stress-strain state, thermal
strength, service life and vibration state of units of power machines and aircraft-missile equipment under
enhanced thermodynamic and dynamic loads have been evaluated. Scientific novelty of the proposed
developments is provided by the use of modern models and numerical methods, problem statements and methods
of their solution. A calculation method and software for the study of stress-strain state of structures in three-
dimensional formulation under impulse and shock loading taking into account plastic deformations and material
heterogeneity have been developed. Modeling of structural elements failure under impulse and shock loading,
evaluation and generalization of the obtained results are carried out. The methodology of dynamic analysis of
rocket structures with heterogeneous composite elements with arbitrary orientation of anisotropy axes and taking
into account delamination to assess their danger is created. The methodological and software is applied to study
the influence of various delamination’s of the structure of composite fairing elements. The most dangerous types
of delamination, at which redistribution and growth of dynamic stresses are maximum, are determined. On the
basis of modern methods of deformable solid mechanics with the use of theories of multilayer structures, methods
of analyzing the stress-strain state of composite structural elements under static and dynamic loads, assessing the



strength of aviation gas turbine engines during collision with birds and cyclic-symmetric metal structures under
the influence of operational loads have been developed. The obtained results correspond to the level of modern
research and have an important practical value, confirm the operability of the developed calculation methods and
software and can be successfully used for designing new and assessing the strength of existing structures
operating un
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII praiHCBKOIOZ Po3paxyHKOBi METOAVKU [IiarHOCTYBAHHSI TEPMOMEXAHIYHUX Ta AUHAMIYHUAX
[IPOLIECIB ¥ €JIEMEHTAX €HEPreTUYHMX KOHCTPYKLiN Ta aBialliiiHO-pPaKeTHOI TEXHIKM MTPY iHTEHCHMBHUX

HaBaHTaXXEHHSIX 7151 YTOYHEHOI OLiHKY iX MIIJHOCTI i JOBFOBIYHOCTI.

Hassa HTII aHrificbKo¥0: Calculation methods of diagnostics of thermomechanical and dynamic processes
in elements of power structures and aircraft and missile equipment under intensive loading for the refined
assessment of their strength and durability.

HTII, aKy nepenba4asiocss CTBOPHTH:

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acTOCYBaHHS: EHepreTrka, AepOKOCMIYHA Ta BifICbKOBA IPOMUCIIOBICTh YKPAiHU.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Po3po6ene njis po3s'ss3aHHS MUPOKOTO KIIACy TPUBUMIPHUX JUHAMIYHUX 33/1a4 [IPU
HEeCTallioHapHUX HaBaHTaKEHHSIX 3 ypaxXyBaHHIM IUVIACTUYHUX Tedopmaliill i HeOgHOPigHOCTI MaTepiany
METOJIMKO-TIpOrpaMHe 3a0€3e4eHHs J03BOJIsI€ IPOBOUTH aHAJIi3 OBEIiHKM KOHCTPYKLIN 3 ypaXyBaHHIM
peanbHUX eKCIUTyaTaliliHuX (aKTOpiB Ta OLiHIOBATU iX MILJHICTb i JOBrOBIYHICTb IIPX POOOYMX HABAHTAKEHHSIX 1y
BUIAKAaX Pi3HUX HELITATHUX CUTYalliil. 3alIpONIOHOBAHUI PO3PaxyHKOBO-TEOPETUYHUN MifXiz, 1O OOCTiIKEHb
IVAHAMIK{ 1apyBaTUX TOHKOCTIHHUX KOHCTPYKLiN BPaXOBy€ MOXKJIUBICTb PO3LIAPYBAaHHS CTPYKTYPH, & TAKOXK BTPATy
CTilIKOCTi IpUINOBEPXHEBUX MIAPiB IPU JOCSTHEHHI IedopMalli€l0 CTUCHEHHS! KPUTUYHOI BEJIMYMHU. MeTOAUKY
aHasizy Hanpy>keHo-7e(OpMOBaHOTrO CTaHy KOMITO3UTHUX €JIEMEHTIB KOHCTPYKLIN IIPU CTAaTUYHUX i TUHAMIYHUX
HaBaHTa)K€HHSX CTBOPEHO Ha OCHOBI Cy4yaCHUX MOJieJiell Ta MeTO/iB MexaHiku nedOopMiBHOTO TBEpAOro Tisa i3
BHMKOPHCTaHHSIM TEOPiil 6araTomapoBUX KOHCTPYKLiA. 3allpONIOHOBaHI METOUKU MOXKYTb OYTH YCIIIIIHO
BUKOPUCTaHI [IpY [IPOEKTYBAaHHI €eHEPreTUYHMX KOHCTPYKLi, €JIEMEHTIB aBialliliHO-KOCMIYHOI TEXHIKM Ta OLiHLI IX

MILIHOCTI 117151 3a6e31e4eHHs] HaIilHOCTi i 6e3rneKy eKcrryaTarii.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjisa:
BrnpoBaaskeHHst HTII: 3a sroznoro 3 3amoBHIKOM
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamy:
Cno>xkuBaui npo,llyKni'l': [linmpreMcTBa €HEPreTUKY, aEPOKOCMIYHA Ta BilICbKOBA IPOMUCIIOBICTh YKPaiHU.
IlepcnekTHBHI PUHKH: Ykpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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