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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 55.47

Tema guceprauii:
1. Po3po6s1eHHS TeXHOJIOTIYHUX IIPOLeCiB 06'€MHOT0 LITAMITyBaHHS BUOYXOM JeTajlell aBialliiiHUX IBUTYHIB Ta

obsamiHaHHS 171 Moro peastiszaliii

2. Development of technological processes and equipment for bulk forging by explosion of aircraft engine parts

Pedepar:

1. O6'eKT moCHimKeHHs — IpoLec 06'eMHOro MTAaMITyBaHHS 3aroTOBOK aeTanel ['T]] meTomoM BUOYXyY; MeTa
IOCJIiI)KeHHSI — pO3PO0JIEHHS TEXHOJIOTI] iMITyJIbCHOTO 06'€MHOrO0 ITaMIyBaHHs (BUbyxom) peraneit I'T]I i
obsiafHaHHS 171 Moro peasisallii; MeTOU NOCiI)KeHHSl — CUCTEMHUM aHasi3 i KOMIJIEKCHUIN PO3IJIsi,
B32€MO3B'SI3KY TEXHOJIOTTYHUX I1apaMeTPiB MIpoLiecy BUOYXOBOro 06'€MHOT0 MITaMITyBaHHS, 1110 6a3yI0ThCs Ha TeOPil
MJIACTUYHOCTI, METOJaX MAaTEMATUYHOI CTATUCTUKHU i CyYaCHUX METOMIAX PO3PaxyHKY; PE3YyJIbTaTU — PO3MIKUPEHO
TEXHOJIOTiI0 00’€éMHOr0 BUOYXOBOTO ITAaMIIyBaHHS LIJIIXOM YTOYHEHHSI MOZEJIi 30BHIIHBOI'O TEXHOJIOTIYHOTO
HaBaHTEeKeHHS Ta BUKOPUCTAaHHS MaTeMaTUYHUX MOJIeseil 1Ji MOJIeTI0BaHHS BUCOKOUIBUIKICHUX MTPOLECiB
nepopMyBaHHS; HOBM3HA — BBEJEHO [1Ba XapaKTePUCTU4HI KoedilieHTy, o 10B’13aHi 3 4acoM [Iii XBOCTOBOI

YaCTUHU yIapHOi XBUJIi Ta GOPMOIO IMITyJIbCY HaBaHTaXXEHHS, Ha IiZICTaBi SIKMX YTOUHEHA MOJIeJlb iIMIIyJIbCyY Bif



YAAPHUX XBUJIb, IO JO3BOJISIOTh TOYHIIIE 37iliICHIOBATH PO3PaxyHOK EHEPTEeTUYHUX [TapaMeTpiB OTPUMaHHS
3aroTOBOK MITAMITYBaHHSM; BIIEPILE [IPOBELEHO PO3PAXYHOK MTapaMeTpiB MEePEMIIIEHHS Ta MIBUIKOCTI
cTaljoHapHoro 6aceiiHy mif nieto eHeprii Bubyxy BBP, 110 1ano MOXXINMBICT BUOPATH PalliOHAJIbHY CXEMY
HaBaHTaXeHHS; yTOYHEHO MaTeMaTU4Hi Moeni Ha 6a3i naketa DEFORM i nocnigkeHo MOXIMBOCTI iX
BMKOPHMCTAHHS 1P MOZEJIIOBAHHI BUCOKOIIBUIKICHUX MIPOLECIB Ae(OPMYyBaHHS, IO AAJl0 MOXKJINBICTb TOYHIlIE
BM3HAYaTHU 3yCUJLIIA, SIKE Jli€ Ha TEXHOJIOTIYHE IITAMIIOBE OCHAILIEHHS; YTOUHEHO MOJEJIb 30BHIIIHBOTO
TEXHOJIOTIYHOTO HABAaHTa)KEHHS, SIKE [1aJI0 MOKJIMBICTh IPU3HAYNUTHU palliOHaJIbHI TapamMeTpu IKepe
HaBaHTaXXEHHS 1 OTPMMATHU SIKiCHi 3aTOTOBKHM; CTYIIiHb BIPOBAJ)KEHHS — Pe3yJIbTaTU BIPOBAKEH] Y HAaBYaJIbHUA
npouec Kadenpu TexHOJIOri BUpOOHULITBA aBialiiHuX ABUTYHIB HalliloHalbHOTO a€pOKOCMIYHOr0 yHiBEPCUTETY iM.
M. €. J)KykoBcbkoro «XAl», y akliioHepHOMY ToBapuCTBi «MoTop Ciu»; rayny3b BUKOPUCTaHHS — 0OpOOJIEHHS METAJiB

THCKOM B aBiallifHOMY Ta 3arajlbHOMY MaIIMHOOYAyBaHHi.

2. The object of the research is the process of die forging of workpieces of GTE parts by explosion method; the
purpose of the research is to develop the technology of pulse die forging (explosive forming) of parts of the GTS
and equipment for its realization; research methods - system analysis and complex consideration of the
interconnection of technological parameters of the process of explosive forming, based on the theory of plasticity,
methods of mathematical statistics and modern calculation methods; results - the technology of die explosive
forming was expanded by refining the model of external technological loading and using mathematical models for
simulation of high-speed deformation processes; technological processes have been developed. Obtaining of bulky
workpieces: impeller (lead, AIMg2), shaft (07Cr12NiMoNbV extra quality), gear shafts (14CrMnSiNi2ZMoN extra
quality), half coupling (18CrMnTi), gear pinion (14CrMnSiNi2MoN extra quality), distributor (OT4-1); novelty - two
characteristic coefficients are introduced that are related to the time of the impact of the tail of the shock wave
and the shape of the load pulse, on the basis of which the impulse pulse model from the shock waves is specified,
which allows more accurately to calculate the energy parameters of obtaining the workpieces by forging; for the
first time, the calculation of the parameters of the displacement and speed of the stationary pool under the
influence of the energy of the explosion of the BW, which gave the opportunity to choose a rational load scheme;
the mathematical models based on the DEFORM package have been refined and the possibilities of their use in the
simulation of high-speed deformation processes have been clarified, which made it possible to determine more
precisely the efforts that are applied to the technological die-forging equipment; the model of external
technological load has been refined, which made it possible to assign rational parameters of the sources of load
and to obtain quality workpieces; the degree of implementation - the results are introduced in the educational
process of the Department of Technology of Aircraft Engines Manufacturing of the National Aerospace University
"Kharkiv Aviation Institute", in the joint-stock company "Motor Sich"; the field of use is the treatment of metals by

pressure in aviation and general engineering.
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