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1. HayKOBi OCHOBM TE€XHOJIOTi! TOBEPXHEBOTO 3MILIHEHHS JI€Tajlell MAllMH [TOPOLIKOBUMH CyMilllaMU KEPOBaHOTO

CKJIazly

2. Scientific basis of surface hardening technologies of machine parts by controlled composition powder mixtures

Pedepar:

1. Inceprariis Ha 30O6GYTTSI HAYKOBOTO CTYIIEHS JOKTOpa TEXHIYHUX HayK 3a creniaypHicTio 05.02.08 — TexHoI0ris
MamuHoOynyBaHH4 (13 - MexaHiuHa iHkeHepis). — HanionanbHUI TexHIUHMI YHIBEpCUTET «XapKiBChbKUM
NOJIiITeXHIYHUI iHCTUTYT», XapkiB, 2020. Y gucepraliiiHill po6OTi IPOBEIEHO KOMILJIEKC NOCiIKEeHb, CIIPSIMOBAaHUX
Ha BUPIlI€HHS BaXXJIMBOI HAYKOBO-TE€XHIYHOI TPO6IEMHU B 00JIaCTi TEXHOJIOTI] MalIMHOOYAyBaHHS: pO3pOOKa
iHHOBaILIHUX Ta KOPOTKOTPUBAINX TEXHOJIOTIN TOBEPXHEBOTO 3MIlJHEHHS J€TaJIell MalllH TOPOIIKOBUMU
CyMilllaM¥ KEPOBAHOTO CKJIay 11l 3abe3leuyeHH s eKCITyaTallilHUX BJIaCTUBOCTEN BUPOOiB Ha BUCOKOMY PiBHI Npu
3HAQYHOMY 3HIDKEHHI 3aTpaT Ha iX BUTOTOBJIEHHS. PO3p06JIeHO 3arajlbHUI METOOJIOTIYHNN MiAXil KepyBaHHS
TEXHOJIOTIYHMMU TIPOLIECAMU IIOBEPXHEBOTO 3MIIJHEHHS JeTajlell IOPOLIKOBUMY CyMilllaMy KEPOBAHOTO CKIaAy IIpy

HacHYeHHIi IOBEPXHEBUX LIapiB a30TOM, ByrjelemM i 60poM Ha OCHOBiI BUKOPUCTAHHSI iHHOBAL[iTHUX T€XHOJIOTIH i



CHCTEMHOTO aHaJjli3y IpU MiHiMaJIbHUX BUTPATaX, O JO3BOJIMJIO MiIBUIATY €KCIIyaTaliliHi BIACTUBOCTI BUPOOiB
MalHOOYyBaHHS [IpY 3HAYHOMY cKopoueHHi TpuBajocTi XTO. Po3pobsieno komiiekcHi XTO, sKi 3HaYHO
3HIKYIOTh KPUXKICTb OOPOBAHUX IIapiB 32 PaXyHOK OijIbll [1JIABHOTO 3HMKEHHSI TBEPOCTI BiJl IOBEPXHi 10
CceplLeBUHY BUPOOIB 3i cTasien 115 MiBUILIEHHS eKCIUTyaTaliliHUX BJIACTUBOCTEN BUPOOIB Ta TEPMiHY CIIyKOU
IeTajeil MallvH Ta iHCTPyMEHTY. YIOCKOHAJIEHO TEXHOJIOTiI0 00PYBaHHS JeTajeil MalMHOOYJyBaHHS 3 I1aCT
TATAHOBUX CIIABIB 32 PaXyHOK BUKOPUCTAHHS HAHOAVCIIEPCHOTO HACMYYBaJILHOTO CEPEIOBUILA, 1O O3BOJIMIIO
CKOPOTUTH IIpolLiec 60PyBaHHs y 2-3 pa3u Ta CKOPOTUTU TEXHOJIOTIYHUI IPOLIEC BUTOTOBJIEHHS IeTalel 3a
PaxyHOK [TO€JHAHH [IBOX OIlepalliil: 60pyBaHHs i rapTyBaHHSI TATAHOBOTO CILIaBy. IHTeHCcHUdikoBaHo npouecu XTO
BMPOOIB MaIlIMHOOYIyBaHHS METOJAMU HarpiBaHHS CTPyMaMU BUCOKOi 4aCTOTH Ta 32 PaxyHOK I1OIlepeaHbOl
Jla3epHOi 00pOOKU JeTaseid, o J03BOJIMI0 OTPUMATH BUCOKI eKCIITyaTalliliHi B1acTUBOCTI IOBEPXHEBUX LIapiB IIPU
3HAYHOMY CKOPOYEHHi TPMBAJIOCTi 06p060K. Kio4oBi cj10Ba: TeXHOJIOTYHUH NIpouec, GOPMYBaHHS SIKOCTI
[IOBEPXOHD JeTajlell MallvH, IHTErpOBaHa Ta iHHOBALliHA TEXHOJIOTIS, [IOBEPXHEBE 3MILIHEHHS], EKCILTyaTaliliHi
BJIACTMBOCTI, IOBEPXHEBA TBEPLiCTh, NUy3ifHMI [ap, 3HOCOCTINKICTb, HAHOAUCIIEPCHA TOPOUIKOBA CyMilll,

MaTeMaTn4YHeE MO ETIOBAHHS.

2. The thesis for the scientific degree of doctor of technical sciences, specialty 05.02.08 - technology of
mechanical engineering (13 - mechanical engineering). - National Technical University "Kharkiv Polytechnic
Institute", Kharkiv, 2020. In the thesis a set of studies was aimed at solving an important scientific and technical
problem in the field of engineering technology: the development of innovative and short-term technologies of
machine parts surface hardening with controlled composition powder mixtures to ensure the performance
properties of products at a high level with a significant reduction in the cost of their production. Mathematical
models and nomograms of existing technologies of steels surface hardening were created to determine the
specific conditions of ChTT (temperature and duration) based on a given depth of the diffusion layer or the surface
hardness of steels, which significantly affects the efficiency of the strengthening processes. The general
methodological approach of management of technological processes of details surface hardening by powder mixes
of the controlled structure at saturation of surface layers with nitrogen, carbon and boron on the basis of use of
innovative technologies and the system analysis at the minimum expenses was developed that allowed to increase
operational properties of products at considerable reduction of ChTT duration. ChTT was designed the complex,
which significantly reduces the fragility of boriding layers due to a more gradual decrease in hardness from surface
to core products from steels to improve the operational properties of the goods and service life of machine parts
and tools. It was created a mathematical model of the temperature distribution in the depth of the diffusion layer
to determine the nature of the dependencies and obtain data on the temperature distribution in the depth of the
product under different processing conditions. It was improved boriding pastes technology of titanium alloys
through the use of nanodispersed environment, thereby reducing the boriding process 2-3 times and to shorten
the manufacturing process of components by combining two operations: boriding and titanium alloy hardening.
The solutions of boundary value diffusion problems by the boundary element method were proposed, which
allowed to create a mathematical model of the distribution of boron concentration over the thickness of the
hardened titanium alloy. The processes of heating by high-frequency currents and due to the preliminary laser
treatment of parts were intensified, which allowed to obtain high performance properties of the surface layers
with a significant reduction in the duration of treatments. A comparative analysis of the influence of existing and
developed hardening treatments on the change in the depth of the layer, the surface hardness and wear resistance
of the surface layer of steel 38Ch2ZMoAl was done. It was established that the developed complex hardening
treatment based on the process of diffusion saturation with boron can provide wear resistance of the surface
layers at a high level with abrasive wear. Keywords: technological process, formation of surface quality of machine
parts, integrated and innovative technology, surface strengthening, performance properties, surface hardness,
diffusion layer, wear resistance, nanodisperse powder mixture, mathematical modeling.
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