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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Oujinka BiopOHaBaHTa)KEHOCTi HECYUMX €JIEMEHTIB KOHCTPYKIIill [IpX HECTalliOHAPHUX 30YPEHHSIX

Ha3sBa po6oTH aHIJIilICbKOIO:

Estimation vibration loading carrying elements of constructions at nonstationary perturbations

Pedepar yKpaiHCBKOIO:

JOCHiIXYIOTbCS JMHAMIYHI TPOLIECH B TYPOOMAIIMHAX Ta PAKETHO-KOCMIUYHUX KOHCTPYKLIiIX. BU3HayaoThCs
XapaKTEPUCTUKY BiOpOHANPYKEHOCTI HECYYUX €JIEMEHTIB KOHCTPYKLi TypOOMAIIMH Ta KOCMiYHMX CUCTEM IIpU
NepexiIHUX KOJIUBAJIbHUX IPOLECax, 0 00yMOBJIEHI pallTOBUM KiHEMaTUYHUM Ta CUJIOBUM 30YPEHHSIM.
BrkopucTaHo po3paxyHKOBE MOJEJIIOBAHHS Ha OCHOBI IMHAMIYHOI T€Opii IPY>XKHOCTI, METOAY CKiIHYEHHUX
€JIEMEHTIB, METO/IiB 06YMCIII0OBAHOI MAaTEMATUKHU Ta KOMITIOTEPHUX IPOrpaM. AIAaNITOBAaHO METOAUKU PO3PAXYHKY
XapaKTEPUCTUK BiOPOHABAHTAXEHOCTI /17151 IPAKTUYHOTO 3aCTOCYBaHHS B JOCJIIIKEHHSX €JIEMEHTIB TypOOMAIIMH Ta
PaKeTHO-KOCMIYHOTO 006J1aJHaHHSI [1pY NIePexiHUX KOJIMBAJIbHUX MIPOliecax, [I0B'I3aHUX 3 CEIICMIYHOIO fi€lo Ta
iMITyJIbCHO-yJJapHMM HaBaHTAXEHHSIM. BUKOHAHO YnCesIbHI JOCIIKEHHS KOJIMBaHb CUCTEMU Typboarperar-
(pyHIAMEHT-OCHOBA Ta HABAaHTAKEHOCTI €JIEMEHTIB KPIIlJIEeHHSI IOTY>KHOTO €HEePro6JIOKY NpY CENCMIYHUX BIUIUBAX,
OTPUMAaHO Pe3yJIbTaTH YMCJIOBUX JOCIII)KEHb BiOpOHaBAHTA)KEHOCTI €JIEMEHTIB [P YAAPHO-IMITyJIbCHOMY
30ypEeHHI paKeTHO-KOCMIYHMX CUCTEM IPH iX PO3[IiJIEHHI Ta pe3y/bTaTh PO3PaXyHKOBUX JOCIiI)KEHb [IepPEeXiTHUX
IIPOLECIB Ta HABAaHTAKEHOCTI OCHOBHUX €JIEMEHTIB €Hepro6JioKa Npu KiHeMaTUYHUX 30ypeHHsX. Bu3HaueHO
napameTpu Bibpaliii Ta HaBaHTaXXEHOCT] HECY4UX eJIEMEeHTIB eHepreTUYHUX MALIuH IIpYU CelcMivHii aii Ta
KOCMIYHMX KOHCTPYKLi IIPY iMITyJIbCHO-yIapHUX BIinBax. Cepa 3aCTOCyBaHHS pe3ysbTaTiB — MifIIPUEMCTBA

Typ60- Ta pakeToOyyBaHHS YKpainy, 3okpema AT «Typooarom», i1 «Kb «IliBnenHe», TEC Ykpainu.

Pedepar aHIJIiHCBKOIO:

Dynamic processes in turbomachines and space rocket structures are investigated. The characteristics of the
vibrational intensity of the load-bearing elements of turbomachines and space rocket structures during transient
oscillation processes, which are caused by sudden kinematic and force perturbation, are determined. Calculation
modeling based on dynamic elasticity theory, finite element method, computational mathematics and computer
programs is used. The techniques for calculating the characteristics of vibration load have been adapted for
practical application in the study of elements of turbomachines and space rocket equipment in transient
oscillation processes related to seismic action and pulse-shock load. Numerical studies of the oscillations of the
turbounit-foundation-base system and the stress loading of fastening elements of a high-power plant during
seismic impacts have been performed. The results of numerical studies of the vibration load of the elements during
the impact and impulse perturbation of the rocket and space systems during their separation were obtained.
Calculation studies of transient processes and stress loading of the main elements of the plant during kinematic
perturbations have been performed. The parameters of vibration and stress loading of load-bearing elements of
power machines during seismic action and space structures under pulse-shock effects are determined. The scope
of application is the Ukrainian turbine manufacture and rocket production enterprises, in particular Joint-Stock
Company "Turboatom", Yangel Yuzhnoye State Design Office, Ukrainian Thermal Power Plants.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3paxyHKOBi MOziesli cuctem Typ6oarperar-QpyHnaMeHT-0CHOBA eHePro6JIokis K-
540-23,5/50, K-1100-5,9 /25 ta K-200-130, sKi BKJII0YaIOTh HUIiHIPY BUCOKOT'0, CEPEIHBOTO i HU3bKOTO TUCKIB Ta
€JIEKTPOreHepaTop, 3MOHTOBAaHUX HAa paMHOMY GyHIamMmeHTi. Po3paxyHKOBi Mopiesi azanTepiB KOCMiYHOTO arapary

Ta paKeTHU-HOCIsl pi3HUX KOHCTPYKLIii /1J1s1 BU3HAYE€HHS BiOpaLlifiHUX NTepeBaHTa)KEHb.

Hazpa HTII aHrsifcbKo0: Design models of turbounit-foundation-bases systems of K-540-23.5 /50, K-1100-
5.9/25 and K-200-130 plants, which include high, medium and low pressure cylinders and power generators that
are mounted on the frame foundation. Design models of spacecraft and launch vehicle adapters by various designs
for determining vibration overloads.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Po3paxyHKOBi MOJIE Ta TapaMeTPU HABAHTAKEHOCT] HECYYMX €IEMEHTIB

€HEeProMallvH IIpY CEMCMIYHUX [isX Ta KOCMIYHUX KOHCTPYKIiN PU iMITYJIbCHO-YIAPHUX BIIMBAX
l'asmy3b 3acTOCYBaHHS: Bupo6HULITBO TypG6iH. BUPOGHMIITBO KOCMIYHUX JIiTA/IbHUX allapaTiB.
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Enementu cucremu typ6oarperar-dyHuaMeHT-0CHOBA MOZIEJIOIOTHCSI HAG0PaMU JIOBLIIBHO
OpPiEHTOBaHMX CTEP>KHIB i 30cepepKeHNnX Mac 3 MOMEHTaMH iHeplii, 110 3'€JHYIOThCS MK COO0I0 aOCOJIIOTHO
SKOPCTKO ab0 3a JOIIOMOr0I0 IIPY)KHO-JeMII(PEPHUX €JIEMEHTIB. Y CTEP)XHEBUX €JIeMEHTaX i3 pO3NOoiIeHUMU
IapaMeTpaMy BpaxoBYIOTLCS BCi BUIU AedopMalliid, siKi MaloTh Miclie IpY KoJMBaHHAX. CelicMiyHe HaBaHTaXXEHHS
MOJEJIIOETHCS 3MIHHMMMU iHEPLIMTHUMU CUJIAMU, SIKi BU3HAYAIOTBCS 3 EKCIIEPUMEHTAJIbHUX aKCEJIEPOrpam
3€MJIETPYCIB i 3aJ1al0THCS Y TPHOX B3AEMHO-TIEPIEHIUKYJISIPHUX HaNIPsIMKax. TpuBUMIpHI Mozesi afantepis
KOCMIYHOTO anapary Ta pakeTu-HOCisi I0Oy/A0BaHi Ha OCHOBI METOAY CKiHU€HHUX €JIEMEHTIB B TPUBUMIDHIN
IIOCTAHOBIIi Ta HaliBaHAJIITUYHOTO [1J1S TiJl 06€pTaHHS 3 ypaxXyBaHHSIM HEOOHOPIAHOCTI XxapaKTepUCTHUK 3a
OKPY>KHOIO KOOPIVHATOIO, 110 JO3BOJISIE NOCIIIKYBaTU [IEPEBAHTAXEHS B alallTEPi paKeTU-HOCIS Tif, yac
PO3[iJIEHHS 32 Pi3HUMU CXxeMaMu. Mogeli BpaxOBYIOThb BILIMB MaCO—>KOPCTKICHUX [TI0Ka3HUKIB €JIEMEHTIB

eKCHepI/IMeHTaJ'[bHOi ariapaTtypu Hl,ﬂ 4yac BI/II'[pO6YBaHb Ha ITOKAa3HNKU INE€EPEBAHTAXKEHbD.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Minpumenns nagiitnocri i 6e3nexu ekcrutyararii

€HeproMalllvH Ta PaKETHOI TeXHIK1
Bnyins HTII Ha moBKiJjLs:
BrnposagskeHHst HTII: 3gir no HIJKP, 3a 3romoio 3 3aMOBHHUKOM
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:

Cno>kuBayi npo,uyKuii': [TligmpuemMcTBa Typ6O- Ta pakeToOyAyBaHHs YKpainu, 3okpema AT «Typ6oatom», Kb

«[liBpenne», TEC Ykpainu

IlepcrieKTHBHI PUHKH: Vkpaina
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IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
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