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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

KoHBepreH1lifiHa TexHoJIOTis cynepdiHuinmHoro o6pobieHHs geTasneil 3 HAHOMOBEPXHSIMU JJ1s1 MiABUILEHHS peCcypcCy arperaris Ta

BHPOOiB a€POKOCMIYHOI i BillcbKOBOI ranysei
Ha3sBa po6oTHu (aHrJI)

Convergence technology of superfinishing processing of parts with nanosurfaces to increase the life of units and products of the
aerospace and military industries

Pedepar (yxp)

Po3pobsieHo mporecu TepMOIMIIYyJIbCHOTO BUAAJIIEHHS 330UPOK, MIKPOYACTMHOK, IIBUAKO 3HOWIYBAHWX YaCTUH IIOPCTKOCTI,
PO3MiPHOTO OKPYIJIEHHSI KDOMOK 3 BUKOPHCTAHHSM DPE3yJIbTaTiB MOZEIOBAaHHS TEMIIEPATYPHUX T10JIiB €JIEMEHTIB KOHCTPYKLi Ta
€KCIIEpUMEHTAJIbHOTO YTOYHEHHsSI Ha ycTaHoBKax T-15. [TokasaHi pe3ysbTaTh €KCIIEpUMEHTY OOpOOJIEHHs AeTaseil i3 TUTaHy,
aJIIOMiHi€BOrO CIJIaBy Ta iH. TEPMOIMIyJIbCHUM METONOM. BCTaHOBJIEHI mepeBarn TEPMOIMITYJIbCHOTO METOHy Haf
TEPMOXIMIYHMM 32 PaxyHOK PETYJIIOBaHHS 4Yacy OOPOOGJIEHHS i MOTYKHOCTI IpKepesa TeIUla, IO J03BOJISIE MiBUIIATY TOYHICTD
JIO3yBaHHS eHeprii i TMM caMuM 3a6e3neynTy MiHiMaJbHO MOJJIMBUI HArPiB JjIs1 OCHOBHUX YHi(pikoBaHMX (POPM Ta 3i CKJIAHOIO
KOHIryparjieio BHYTPIllHIX i 30BHIIIHIX TOBEPXOHb AeTaseil. JOoCTIiIKeHO OTPUMaHHS AeTasnell 3 BUICOKOTOYHUMU ITOBEPXHIMU
HU3bKOI IMIOPCTKOCTI i3 3amaHuM MiKpopesnbedoM MIJIIXOM 3aCTOCYBaHHSI eJeKTpocyrnep@iHimy B CKiafi KOHBEPreHLiHHOi
TexHosorii. Po3pobeHa KOHCTPYKIis TPUCTOCYBaHHs A cynepdiHima, sxke nepepdadae KOHUEHTpaliio (poKycyBaHHS) MOTOKY
TOKY IPH eJieKTpocynepiHilyBaHHi Ta NepeMilleHHs eJeKTPoja BifHOCHO JeTajlell MOBEpXHi, 110 NO3BOJIIE NOCAITU eeKTy
MOJIipyBaHHSI MOBEPXOHb i BUIAINTH MPOJLYKTH OKMCJIEHHS. PEKOMEHI0BaHO ampoballil0 HaHOaJIMa3iB 3 KOHLEHTPALi€l B
IianasoHi 1...3 % Ha TPUOOJIOriYHUX JeTassIxX aBiaTeXHIKM, a TaKOX B TIapaxX KOB3aHHS 3 BEJIMKUM PECYPCOM 3 METOIO IIOHOBJIEHHS
BJIACTMBOCTENl IIOBEPXOHb JHeTaser Ta reomerpii. [loKasaHO afEeKBaTHICTb 4YHCEJIbHOI MOZEJ PEeaJbHOro IPOLEeCy
(popmoyTBOpEHHST OTBOpiB. Habyysn PO3BUTKY TEOpisi Ta HAYKOBi OCHOBU ()OPMOYTBOPEHHSI JeTajell CKIAgHUX (POPM BHCOKOI
TOYHOCTI LIUISIXOM MPOMO3ulii aBTOPiB MPOEKTy BUKOPUCTATH HAOYTi HAYKOBi pE3yJbTaTH B 00JACTi HAHOTEXHOJIOTIN 3aAiis
3a6e3Me4eHHs1 3HOCOCTIMKOCTI eTajiedl B LiJIOMy, a TaKOX IOLOBXEHHS! pecypcy BUPOOY B CKJIaZli KOHBEPreHIiMHOI TeXHOJIOT L.
KoHBepreHijiiHa TEXHOJIOriS BUTOTOBJIEHHSI BUCOKOTOYHUX HeTajeil 3abesleyye TeOMETpUYHI po3Mmipu geraneil Mikpo- i

HaHOTO‘{HOCTi7 npeumsiﬁHe O6pO6J'IeHH$[ OTBOpiB MaJioro aiameTpa, KPOMOK ITOBEPXOHb Td SMEHIIIEHHA IIIOpCTKOCTi.
Pedepar (aHrI)

the processes of thermal pulse removal of burrs, microparticles, quickly worn parts of roughness, dimensional rounding of
edges using the results of modeling the temperature fields of structural elements and experimental refinement on T-15
installations were carried out. The results of the experiment on the processing of parts made of titanium, aluminum alloy, etc.
are shown. thermopulse method. The advantages of the thermopulse method over the thermochemical method due to the
adjustment of the processing time and the power of the heat source have been established, which allows to increase the
accuracy of the energy dosage and thereby ensure the minimum possible heating for the main unified forms and with a complex
configuration of the internal and external surfaces of the parts. Obtaining parts with high-precision, low-roughness surfaces
with a specified microrelief by using electrosurface finishing as part of convergence technology was studied. The design of the
device for superfinishing has been developed, which provides for the concentration (focusing) of the current flow during
electrosuperfinishing and the movement of the electrode relative to the surface details, which allows to achieve the effect of
polishing surfaces and removing oxidation products. It is recommended to test nanodiamonds with a concentration in the range
of 1...3% on tribological parts of aircraft, as well as in sliding pairs with a large resource in order to renew the properties of the
surfaces of the parts and geometry. The adequacy of the numerical model of the real process of hole formation is shown. The



theory and scientific basis of forming parts of complex shapes of high precision developed through the proposal of the project
authors to use the acquired scientific results in the field of nanotechnology to ensure the wear resistance of the parts as a
whole, as well as to extend the life of the product as part of the convergence technology.

Ingexc YIK: 330.341.1:62.001.7, 629.7.002

Kozu temarnunux pyopuk HTI: 06.54.31
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII1

HasBa npoaykuii (ykp): KouBepreH1iitHa TeXHOOTis QiHillTHOro 06pobseHHs neTasneil aBialiiiHOTo Ta BiliCbKOBOTO NMPU3HAYEHHS
Ha3sBa npoaykuii (aurJ): Convergence technology of aviation and militery vehicles parts surface finishing

OuikyBaHi peayJybTaTu: TexHosorii, MeToau, Teopii

T'asysp 3acTocyBaHHS: AEDOKOCMIiYHa i BilICbKOBA rauysi

Onuc npogykuii (ykp): TexHOsOriYHI peKoMeHallii 010 TIOHOBJIEHHS TIOBEPXOHb Ta FEOMETPIi AeTaseil aBialiiiHoi TeXHIKY
HI7ISIXOM BUKOPUCTAHHS KOHBEPreHIiIHOI TeXHOJIOTII, 10 CKIaay sIKoi BXOISTh: (iHilIHe 06pO6IEHHS 32 METOJIOM €KCIIEPTHUX
OLIiHOK, eJieKTpocymepdiHiliHe 06po6IeHHS 3a YJOCKOHANEHOIO CXEMOI0 0OPO6IJIEHHSI Ta IPUCTPOEM, KOHTPOJIb HA OCHOBI
METO/IiB peBepC-iHKUHIPUHTY, BiITBOPEHHS reOMeTPii Ta HEOOXiITHMX BIaCTUBOCTEN [TIOBEPXOHb HA OCHOBI HAHOTEXHOJIOTIH

(HaHeceHHs HaHOAJIMa3iB).

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: CTBOpEeHHS IPUMHIMIIOBO HOBOI ITPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOIIO) 1S
3abe3revyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO iMITOPTY, 36ibLUIeHHs 06CATiB BUPOOHMIITBA, 3MEHIIEHHS 3HOCY

obJ1agHaHHA

Crapgis 3aBepmenocti HTII: Ines, konuenuis, 3sit no HIJKP
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