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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PYOPHK: 55.03

Tema guceprauii:
1. Po3po6y1eHHS TEXHOJIOTii HaHECEeHHSI 3aXMCHO-BiTHOBIIOBAJIbHUX TIOKPUTTIB Ha JIETaJli aBial[iiHOI TEXHIKY 3

MarHieBUX CI1JIaBiB XOJIOJHUM ra3oJUHaAMIYHUM HANWJIIOBaHHSIM

2. Development of technology for applying protective and restorative coatings on parts of aviation engineering
made of magnesium alloys by cold gas-dynamic spraying

Pedepar:

1. O6'exT mocaimKeHHs — rpouec GopMyBaHHS IOKPUTTIB METOJIOM XOJIOZHOTO ra304MHAMIYHOTIO HAIIMJIIOBAHHS;
MeTa AOCHiI>)KeHHs — pO3pO0JIeHHS TeXHOJIOTii HaHEeCEHHS! IIOKPUTTIB Ha OCHOBI aJIIOMIHIIO XOJIOAHUM
ra3ofgyHaMiYHUM HaIMWIIOBAHHAM [IJI4 MiABUIIEHHS KOPO3iMHOI CTIMKOCTI geTasell 3 MarHieBUX CIJIaBiB IIPY iX
BUTOTOBJIEHHI 11 BiTHOBJIEHHI; METOAY NOCJI)KEHHS — BUSHAYEHHS [IapaMeTPiB YACTUHOK IIPU 3iTKHEHH] 3
nifK1a1Ko10, 110 6a3yeThCs Ha BUKOPUCTAaHHI OHOBUMIPHOI i30€HTPOMIMHOI ra30JMHaMiqYHOi MOZeJi Ta MeToAy
004K CII0BaIbHOI Ta30[JMHAMIKM 1BO(PA3HOro IIOTOKY, METOJ, 6araTopakTOPHOTO [IJIAaHYBAHHS €KCIIEPUMEHTY 1
MaTeMaTUYHOro OOPOOIEHHS CTATUCTUYHUX JAHUX /U1l BU3HAYeHHS (PYHKLiOHAIBHUX 3aJI€5KHOCTEN BILJIUBY

IOCJIiIKYBaHUX [1apaMeTpiB ITPOLeCy Ha BJIACTUBOCTI TOKPUTTIB; Pe3y/IbTaTy — PO3LIMPEHO 00J1aCTh BUKOPUCTAHHS



TEXHOJIOTiI XOJIOHOTO ra30MHAaMIYHOT0 HaNMJIIOBaHHS MTOKPUTTIB LJISIXOM YJIOCKOHAJIEHHS MOJeJli PO3PaxyHKy
HEeOOXiIHOI MBUAKOCTI YaCTUHOK [1JIs1 YTBOPEHHS [TOKPUTTIB; HOBU3HA — BBEJ,EHO XapaKTePUCTUYHUIN KPUTEPiHi, 10
BijoOpa’kae CIIiBBiHOIEHHS MiXK IIBUAKICTIO YACTUHKY [TOPOLIKY B MOMEHT 3iTKHEHHS 3 MiJKJIaJKOI0 I KPUTUYHOIO
IIBUAJIKICTIO HAIIMJIIOBAHHY, i Ja€ 3MOTy BU3HAYaTU MOXJIMBICTb airesii; yJ0CKOHAJIEHO MOJIeJIb PO3PaXyHKy
IIBUAKOCTI YaCTMHOK, HEOOXiHOI /1711 yTBOPEHHS NOKPUTTS (KPUTUYHOI IBUAKOCTI), y MOMEHT 3iTKHEHHS 3
MiJKIIaIKOO 1715 TPOLECY XOJIO0AHOTO ra30JUHaMiYHOTO HAlIWJIIOBAHHS, 0 BUKOHYETHCS ITPY HU3bKOMY TUCKY B
niara3oHi 3HaueHs Bin 0,6 MIla mo 1,0 MIla; orprMmaHo piBHSAHHS, 10 JAIOTh 3MOTY IIPOrHO3yBAaTH IIOPUCTICTh
IIOKPUTTIB Ha OCHOBI aJIIOMiHi10, OTPMMaHUX XOJIOAHUM ra30JMHAMIiYHUM HallUIIOBAaHHSIM HU3bKOTO TUCKY; CTYITiHb
BIIPOBA’)KEHHSI — pe3yJIbTaTy BIIPOBAPKEH] y HaBYaIbHUI ITpoliec Kadenpy TEXHOJIOTIM BUPOOHUIITBA aBiallilHIX
IBUTYHIB HallioHaJIbLHOIO a€POKOCMIYHOrO YHiBepcUTeTy iM. M. €. JKyKOBCbKOT0 «XapKiBCbKUI aBialliiHUN
IHCTUTYT», y AKLIiOHEpHOMY TOBapuCTBi «MoTtop Ciu» i Jlep>kaBHOMY IiAIIPUEMCTBI «XapKiBCbKe arperaTie

KOHCTPYKTOPCBKE OI0PO»; rajly3b BUKOPUCTAHHS — MAIMHOOY1yBaHHS

2. The object of the research is the coatings deposition process by cold gas-dynamic spray; the purpose of the
study is to develop a technology for the deposition of aluminum-based coatings via cold spray to increase the
corrosion resistance of manufactured and restored components made of magnesium alloys; research methods -
determination of particle impact parameters based on one-dimensional isentropic and gas-dynamic models, two-
phase flow computational gas dynamics, multifactorial design of experiments and data processing using statistical
methods to understand the influence of the investigated process parameters on the coating properties; results -
the technology of cold gas-dynamic spray has been benefited by improving the model used to calculate the
required particle temperature and velocity for the formation of coatings; novelty - a characteristic criterion is
introduced reflecting the ratio between the powder particle impact velocity and the critical velocity, that allows
determining the possibility of adhesion; the model for the calculation of the particle velocity required to form a
coating (critical velocity) for low pressure cold gas-dynamic spraying (working pressure from 0,6 MPa to 1,0 MPa)
has been improved; the equations to predict the porosity of aluminum-based coatings obtained by low pressure
cold spraying have been developed; 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» and the State Enterprise «Kharkiv
Aggregate Design Bureau»; the field of use machine building
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