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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

[TinBUIIEHHSI KOMIUIEKCY MEXaHIYHMX BJIACTUBOCTEM KOHCTPYKLIMHMX Ta IHCTPYMEHTAJIBHMX CTajledl 3a PaXyHOK OITHUMi3allii

XiMIYHOTO CKJIaZly Ta METOZiB TEPMiYHOI Ta XiMiKO-TepMi4HOI 06POGOK.

Ha3zBa po6oTH (aHTJI)

Increasing the complex of mechanical properties of structural and tool steels due to optimization of the chemical composition
and methods of thermal and chemical-thermal treatments.

Pedepar (ykp)

OO6'exT HocCiifKeHHsl - HamiB(abpUKaTh Ta BUPOOU 3 KOHCTPYKLIMHMX Ta iHCTPYMEHTAJbHUX CTaJIei, SIKi MiAJaBajaucs pisHUM
ME€TOJlaM 006'€MHOTO Ta MOBEPXHEBOTO 3MIllHEHHS Ta BJIACTHUBOCTI MOKPUTTIB HA OCHOBI ojiMepy. MeTa po6OTH - MiABULIECHHS
SIKOCTi METaJIONpOAyKIii 32 paxyHOK JieryBaHHS, MOBEpPXHEBOi Ta 006'eMHOi 0OpO6OK. MeTomu NOCHiAXKeHHS - aHaliTh4Hi
PO3PaxyHKH, JUIATOMETPUYHUI METO/I, MaKpo-, MiKDOCKOMiYHMIA i ppakTorpadiyHmil aHasi3u, peHTreHiBCbKUAN (Pa30BUIl aHAali3,
BUMIPOOYBaHHS MEXaHIYHMX Ta eKCIUIyaTalilHUX BJIACTUBOCTENA. Y TepLOMYy PO3[iki IOKa3aHOo, WO INpU PalioOHaJIbHUX
TEPMOYACOBUX PEXKMMAax HarpiBy i BUTPUMKUA B MDKKPUTMYHOMY iHTEpBajli TEMIIEpPAaTyp TrapTyBaHHSl 3 HbOTO Ta BiJIyCK
JIOCJIIPKEHUX KOHCTPYKLIMHUX CTajseil, a TaKoXX €KOJIOTiYHO YHUCTi CIOCOOU MepepuBYACTOro Ta i30TE€PMIYHOrO rapTyBaHHS
JIO3BOJISIIOTh OTPUMATH XOPOIlE MOE€IHAHHS MEXaHIYHUX BJIacTUBOCTEH. [Ipy 1IbOMY 3HMKYIOTbCSI €HEPIOBUTPATHU y NOPIBHSHHI i3
TUIMOBOIO TEPMOOOPOOKOIO, B Psjli BUIMANKIB BUK/IIOYAETHCS 3aCTOCYBaHHSI [IOPOrOr0 Ta IIOXKEXKOHEOE3[e4YHOro macia i
HEEKOJIOTIYHUX PO3IJIaBiB coJeil (yriB). Y APyroMy poO3[ili AOCIIIXEHO BIUIUB IJa3MOBOro MOAM(IiKyBaHHS Ha BJIACTUBOCTI
BHCOKOBYIJIELIEBUX CTajell Ta CILIaBiB: 3aeBTeKTOigHOi crasyi Y12, rpadirusosanoi crani 150XHM, cipux uyaByHiB CY18 i CY40,
BHCOKOMilLIHOTO 4aByHy BU80. ITokaszaHo, 110 B pe3ysbTaTi MJ1a3MOBOr0 IOBEPXHEBOrO MOAM(]IKyBaHHS MOKJIMBE MiABULIEHHS
TBEPZOCTI JJ1s1 3a€BTEKTOIIHNX CTaslel, Cipux i BUCOKOMIIIHUX 4aByHIB B 3 pasy, a A 6inoro 4aByHy - B 2 pasu. [Ipu pomy He
BiIOyBa€THCSI 3HAYHOTO OKPUXYYBaHHS, IO MOB'sI3aHe 3 SIKICHUMU 3MiHaMU MIKpOMEXaHi3My PyHHYBaHHS MeTaly MogupikoBaHOI
30HU. B sKOCTi mepeBakao4doro MiKpoMmexaHi3my pyiHHyBaHHS Hal6inbm CripusTIMBUM MIKPOMEXaHiI3MOM PYMHYBaHHS CIif,
paxyBaTy peasisalilo BUCOKOAUCIEPCHOTO KBa3iBiIKOJy. Y TPETbOMY PO3Zili PO3IJISIHYTO BIUIMB i30TEPMIYHOTrO rapTyBaHHS Ha
MIKPOCTPYKTYpPYy Ta MEXaHiYHi BJIaCTUBOCTi €EKOHOMHOJIETOBaHOI 6e3HikesneBoi crami 55C3I2XM®BA. [Tokas3aHo, Mo B Pe3yJbTaTi
BUTpUMKH mipu 250-300 ?C B crasmi ¢opmyeTbcs CTPYKTypa 06e3Kap6ifHOTO HIKHBOTO GEWHITy 3 MiABUIIEHMM BMiCTOM
3aJIMIIKOBOTO ayCTeHiTy. Taka CTpPyKTypa 3abe3ledye BUCOKHMM KOMIIEKC MIIJHOCTI, MJIACTUYHOCTI Ta yAapHOi B'SI3KOCTi, KU,
3a3BMYall, € XapaKTEpHUM JJIs CTaJIed, 10 BMIlyIOTh HiKejib. B 4e€TBEPTOMY PO3AiJi JOCIIKEHI eKCIlyaTaliliHi BIacTUBOCTI
oudysiiiHux mapiB, SKi OTpUMaHi HacU4eHHsIM cTaseit 45, Y10, 3X2B8, 4X5B20C, X12M i X12M®1 TutaHOM Ta CyMiCHO XpPOMOM i
TATAHOM. BCTaHOBIJIEHO, 110 3HOCOCTIMKICTb NIOKPUTTIB B 3HAYHIN Mipi 3a/IEKUTh Bifl CKIaAy CTasi, HACM4yl0uoi cyMiwi Ta Bumy
aKTHUBYIOUMX H06aBOK. Halibinbil BUCOKI KoedillieHTH BifHOCHOI 3HOCOCTIMKOCTi oTpuMaHi ang crtaneir Y10 i XI2M, B sxux
TOBIIMHA KapO6igHOro mapy Oyjla MaKCMMAaJbHOK. Y M'SSTOMY pO3[ili HAaBEIEHO PEe3yJbTaTH AOCTiIXEHb CyOCTPYKTypU CTali
S50XH micsis TepMouukiiyHOI O6GpPOOKM 3i 3MIHHMMH TeMIepaTypHUMK IIapaMeTpaMu Ta ii MeXaHiYHUX BJIACTUBOCTE.
Po3paxoBaHO BHECOK Pi3HUX MEXaHi3MiB 3MILJTHEHHS Y BEJIMYUHY MEXi JIMHHOCTI. BUHaliIeHO TOMiHYI0O4i MEXaHi3MU 3MILIHEHHS],

110 aKTUBI3YIOTHCS Mif YaC TEPMOLUKIIIYHOI O6POOKH.
Pedepar (aHrI)

The object of research - semi-finished products and finished products from structural and instrumental steels, which were
subjected to different methods of volume and surface hardening. The purpose of the work is to improve the quality of metal
products due to doping, surface and volume treatments. Research methods - analytical calculations, dilatometric method,
macro, microscopic and fractographic analyzes, X-ray phase analysis, tests of mechanical and operational properties The first
section shows that there are important rational temperature and time parameters during the quenching from the intercritical
temperature range and the next tempering. Environmentally friendly methods of intermittent and isothermal quenching allow
for a good combination of mechanical properties. This reduces energy costs compared to typical heat treatment, in some cases,
using of expensive and fire-hazardous oils and non-organic melting salts (alkalis) is eliminated. In the second section, the



influence of plasma modification on the properties of high-carbon steels and alloys is studied: the hypereuctoid steel (1,2 % C),
graphite steel of 1,5 % C doped with chromium, nickel and molybdenum, gray cast iron and ( B=180 MPa and 8=400 MPa), high-
strength cast iron ( B=600 MPa). As a result of plasma surface modification the hardness for hypereuctoid steels, gray and high-
strength iron increases in 3 times, and for white iron - in 2 times is shown. In this case, there is no significant embrittlement,
which is associated with qualitative changes in the micromechanism of destruction of the metal of the modified zone. As a
predominant micromanagement of destruction, the most favorable micromechanism of destruction should be considered the
implementation of a highly dispersed chipping. In the third section, the effect of isothermal quenching on microstructure and
mechanical properties of economically non-nickel steel 55Si3Mn2CrVMoNbD is considered. It is shown that as a result of holding
at 250-300 ?C, a structure of uncarbide lower bainite with a high content of residual austenite is formed in the steel. This
structure provides a high complex of strength, ductility and impact strength, which is usually characteristic of steels containing
nickel. In the fourth section, the operating properties of diffusion layers, obtained by saturation of steels with 0,45 % C,1% C
and the steels for dies 3Cr2W8, 4Cr5W2VSi, Cr12Mo, Cri2V by titanium and combined with chromium and titanium, are
investigated. It has been established that the durability of coatings depends on the composition of steel, saturated mixture and
the type of activating additives. The highest coefficients of relative wear resistance were obtained for steels 1% C and Cr12Mo, in
which the thickness of the carbide layer was maximal. In the fifth section the results of researches of the substructure of steel
50CrNi after thermocyclic treatment with variable temperature parameters and its mechanical properties are given. The
contribution of various mechanisms of strengthening to the value of the yield limit is calculated. The dominant mechanisms of
hardening, which are activated during thermocyclic treatment, are found.

Inpexc YIK: 669.017:53, 669.017.3:669.018.2.0015

Kopu Temarnuynux pyopuk HTI: 53.49.05
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): JaHi 11010 BIJIMBY XiMiYHOTO CKJIaJy, PEXKUMIB 06'€MHOrO Ta IIOBEPXHEBOTO 3MillHEHHS HA MEeXaHi4yHi Ta
€KCILTyaTalliliHi BlacTUBOCTI HaniB(abpuKartiB i BUPOOIB i3 cTasneil Ta 4aByHiB. Q-n-P-TexHosorii Ta 3arapTyBaHH4 i3
MDKKPUTHYHOTO {HTepBajly TeMIIepaTyp. BIyvB 1171a3M0BOTo MOBEPXHEBOr0 MOM(DiKyBaHHS Ta KOMOIHOBAaHOTO XPOMO-

TATaHyBaHHS Ha BJIACTUBOCTI BYIJIELIeBUX CIUIaBiB. Po3paxoBaHi rosioBHi MexaHi3amu 3minHeHHs crani npu THO.

Hassa npoaykuii (anri): Data on the influence of chemical composition, modes of volume and surface hardening on the
mechanical and operational properties of semi-finished products and products made of steels and pig-iron. Q-n-P technology
and tempering from the intercritical temperature range. The Influence of Plasma Surface Modification and Combined
Chromotation on the Properties of Carbon Alloys. The main mechanisms of steel reinforcement under TSP are calculated.

OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 72.19 JJoc/i>keHHS I eKCIIepPUMEHTAIbHI pO3p0o6KU y cdepi iHINX NPUPOJHNYUX i TEXHIYHUX HayK

Onuc npogykuii (ykp): [lo HayKOBO-TeXHIYHOI pO3pOOKH BiTHOCSTHCS 3alIPOIIOHOBAHI 3arapTyBaHHS i3 MIKKPUTUYHOTO
iHTepBasy TeMIepaTtyp 3 HaCTYITHUM BiJlTyCKOM Ta BUKOPUCTaHHs Q-n-P - 06p0o6KY 3 METOIO MiBULLEHHS KOMIIJIEKCY
MEXaHIYHMX BJIACTUBOCTEN KOHCTPYKLiHUX CTajlel, TepMOLMKIiYHa 06po6Ka crani 50XH 3i 3MiHHMMU TeMIlepaTypHUMU
napameTpamu, po3po0JieHi pesKUMU IOBEPXHEBOTO TEPMIYHOIO 3MilJTHEHHS iIHCTPYMEHTA/IbHUX IITAMIIOBUX CTajIel Ta YaBYHIB

(mnazmoBa 06po6Ka, nudysiliHa MeTanisallis).

ConiaspHO-eKOHOMIYHa crpsimoBaHicTh HTII:

Cragis 3aBepmenocti HTII: 3sit no HIIJKP

Bruposamskenus HTII: BuposamxeHo

Crpoku BrnpoBagskenHs: 2019-2020 p. p.

BupoGHHUK NpoAyKIii: BUKIagauu Kadeapu "Marepiaso3HaBCTBO Ta epcreKTruBHi TexHosorii" IBH3 "TIATY"

Cno>xkuBavi npogykuii: ITinnpueMcTBa MeTasnyprifiHoi Ta MammHoOyziBHOI ranysi ; [IPAT "MK "AsoBcrans”, [IPAT "MMK im.
Inniva", TOB "MAI'MA"

IlepcniekTuBHI puHKHU: YKpaiHa, Kpainu €C

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu
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