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Koau TeMaTHYHHX PYOPHK: 55.47

Tema gucepranii:
1. Po3po6s1eHHS TEXHOJIOTIYHUX NIPOLeCiB 06'€MHOT0 LITAaMITYBaHHS BUOYXOM JieTajlell aBiallillHUX IBUTYHIB Ta
obsiaiHaHHS 1715 MOTo peaisaliii

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

Pedepar:

1. O6'exT mocigpKeHHs — MpoLec 00'eMHOro MITaMITyBaHHS 3aroTOBOK feTasnel ['T]] meTomoM BUOYXY; MeTa
TOCJIIIPKEHHS — PO3POOJIEHHS TEXHOJIOTI iMITyJIbCHOTO 06'€MHOrO ITaMITyBaHHS (BUOyxoM) peraneit I'T]T i
obJ1agHaHHS AJ1s1 oro peastizallii; MeTogu SOCiIKeHHS — CUCTEMHUI aHali3 i KOMIJIEKCHUM PO3IJISIT
B32€MO3B'SI3Ky TEXHOJIOTIYHUX I1apaMeTpiB [Ipo1ecy BUOYXOBOTO 06'eMHOTO ITAMITYBaHHS, 110 6a3yIOThCS Ha Teopii
IIJIACTUYHOCTI, METOJAX MAaTEMATUYHOI CTATUCTUKHU i Cy4aCHUX METOJIAX PO3PaxyHKY; PE3YyJIbTaTU — PO3LIKUPEHO

TEXHOJIOTiI0 06’€MHOTO BI/I6YXOBOI‘O MTaMITYBaHHA NIJIAXOM YTOYHEHHS MOILCJIi 30BHIIIHBOTO TEXHOJIOTiYHOTO



HaBaHTEKEHHS Ta BUKOPUCTAHHS MaTeMaTUYHUX MOJIEJeN 171 MOJIeII0BaHHS BUCOKOUIBUIKICHUX MTPOLECIB
IepOopMyBaHHS; HOBU3HA — BBEJEHO [1Ba XapaKTepPUCTU4HI KoedillieHTy, 1110 [10B’13aHi 3 4acoM [Iii XBOCTOBOI
YaCTUHU yIapHOi XBUJIi Ta GOPMOIO IMITyJIbCY HaBaHTAXXEHHS, Ha IiZICTaBi SIKMX YTOUHEHA MOJIeJb iIMIIYJIbCY Bif
yAAPHUX XBUJIb, IO JO3BOJISIIOTh TOYHIlIE 37iliICHIOBATH PO3PaxyHOK EHEPTETUYHUX NTapaMeTpiB OTPUMaHHS
3arOTOBOK MITAMITYBaHHSM; BIIEPILE [IPOBELEHO PO3PAXYHOK NapaMeTpiB epEMIIIEHHS Ta MIBUIKOCTI
cTaljoHapHoro 6aceiiny min nieto eneprii Budyxy BBP, 110 1ano MOXXInBiCTh BUOpATH PalliOHAJIbHY CXEMY
HaBaHTaXEHHS; YTOUHEHO MaTeMaTU4Hi Mojei Ha 6a3i naketa DEFORM i mociifiskeHo MOXXJINBOCTI ix
BUKOPUMCTaHHS ITPY MOJI€JII0OBaHHI BUCOKOIIBUIKICHUX IIPOLIECiB AepOpMYyBaHH4, 110 a0 MOKJIMBICTh TOYHiIlIE
BU3HAYaTHU 3yCUJLII4, SIKE Jli€ HA TEXHOJIOTIYHE IITAMIIOBE OCHAILIEHHS; YTOUHEHO MOJIEJb 30BHIIIHBOTO
TEXHOJIOTIYHOTO HABAHTAXXEHHS, SIKE JJaJI0 MOXKJIMBICTh IPU3HAYMUTH PALliOHAJIbHI TAPAMETPU IKepet
HABAaHTAXEHHS i OTPMMATU SIKiCHi 3aTOTOBKH; CTYIIiHb BIIPOBAIKEHHSI — PE3YJIbTATU BIIPOBA/’KEHI Y HAaBYJILHUM
npouec Kadeapy TEXHOJIOT BUpOOHUITBA aBiallilHUX ABUryHIB HallioHaJIbHOTO a€pOKOCMIYHOTO YHiBEPCUTETY iM.
M. €. J)KykoBcbkoro «XAl», y akiiioHepHOMY ToBapuCTBi «MoTop Ciu»; rayny3b BUKOPUCTaHHS — 00pOOJIEHHS METaJliB

THCKOM B aBialliiHOMY 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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