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dopma BaacHOCTI:
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ImenTudikarop ROR: He zacrocoyerbcs
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocimKeHHs BILIMBY 06'eMHO] Ta IOBEPXHEBOI 3MIIJHIOIOUMX 00POOOK Ha CTPYKTYPY, MEXaHiuHi Ta eKcIlyaTaliiHi

BJIACTUBOCTI CTaJle!l Ta YaBYHIB.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the effect of volume and surface hardening treatments on the structure, mechanical and
performance properties of steels and cast irons.

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIiIKEHHS - JIUCTOBUM [IPOKAT i3 HU3bKOJIETOBAHUX KOHCTPYKLIMHUX Ta iIHCTPYMEHTAIbHUX CTajlel, sKi
[if1aBalKCs PisHUM METOZAM TEPMIUHOTO Ta TEPMOMEXAHIYHOTO 3MillHEHHSI Ta BUJIMBKY 3 BUCOKOMILIHOTO YaBYHY
BJIACTUBOCTI [TIOBEPXHEBOTO IIAPY IKOro GOpMyBaINCs y PE3yJIbTaTi 1J1a3MOBOI 06POOKU. MeTa po6OTH -
HiABUILEHHS SIKOCTi METaJIONPOAYKIii 32 paxyHOK JIETYBaHHS, TEPMIUHOI Ta TepMOMeEXaHiYHOI 06POOOK, OIiHKa
(axTOpiB 3MiLIHEHHS AOCJII)KyBaHMX MaTepiasiB. MeToay JOCiI)KeHHS - aHaJiTUYHI po3paxyHKH, a TaKOX 32
IOTIOMOTOI0 eJIeMeHTHOro komiuiekcy MSC Visual Nastran, aHasiz Makpo-, MiIKpOCTPYKTYpHU MaTepiaiiB, METOL,
€JIEKTPOHHOI MiKPOCKOIIii, peHTT€HiBCbKUI (I(PPAKTOMETPUYHMI) aHAJII3, BUTPOOYBAHHS MEXaHIYHUX
BJIACTMBOCTE. PO3IJIsIHYTI Ta BUpilI€HHI IUTAaHHS OLiHKY e(PEeKTHBHOCTI METO/iB IiIBULIEHHSI SIKOCTI
METaJIOBUPOOIB 3 3aJ1i30-ByIJIelleBUX CIIIaBiB. [lokazaHo, mo nigpumeHHs tk.1. crani X70 (10I'20B) Big, 720°C go 780
°C He3HayHO 3HMXYeE MIIHICTB (?T, ?B) i ymapHy B'sa3kicTb ctani KCU-60, ane nigsumye KCV-20, mo 06yMOBI€HO
OJIHOYaCHUM CIIpUSITIVBUM BIUIMBOM I10Jpi6HEHHS 3epHa. BcraHosiieHo, mo Q-n-P-06po6ka i3 3ynuHeHHIM
raprysanHs npu 100 oC i nopasnbiow BUTpUMKOIO pu 250-350 °C 3a6e3neuye oTpuMaHHs B cTai 75XI2C
reTepOreHHOi MiKpOCTPYKTYPH i3 MiABUIIEHOI0 06'€MHOI0 YaCTKOIO 3aJIMIIKOBOTO ayCcTeHiTy. [TokazaHo, mo Q-n-P-
06po6Ka niaBuinye abpasuBHy 3HOCOCTINKiCcTh cTaii 75XI'2C. OniHeHa 4acTKa 3MillHEHHS Bifl Pi3HUX QaKTOpiBy
MiJBUILIEHHI MEXI IIJIMHHOCTI MaJIOBYIJIEL€BUX HAU3bKOJIETOBAHUX CTaJIEN, JOBEIEHO, 1[0 OCHOBHUM BHECOK B
3MIlLIHEHHS BHOCATb 3€PHOMEXKOBUH 1 TBEPAOPO3YMHHNN MeXaHi3MU. BrsBIIeH] 3aKOHOMIDHOCTI pO3MIOAiNy
rapTiBHUX HAMPYT [IpY I1JIa3MOBill 06p0o6Li BUCOKOMILIHMX 4aBYHIiB: 06pOOKa 6€3 OIlIaBIeHHsI [IOBEPXHI CIIpusie
YTBOPEHHIO B 30Hi rapTy CTUCKAIOYMX HAIIPYT, 4Ki HA MEXKi 3 BUXiTHUM METAJIOM 3MiHIOIOTbCS HA PO3TATYIOUU, TOA]
sIK 00pO0OKa YaBYHIB 3 HarpiBaHHSAM JI0 TEMIIEPATYP, SIKi IEPEBULIYIOTh TEMIIEPATYPY IJIaBJIEHHS, [10Ka3asa, o B
OIVIABJIEHUX IIapaxX Pe3yJbTYI04i HAIIPYTU € PO3TATYIOUMMH, @ B 3aTaPTOBAHUX - CTUCKAIOUUMU. 3i 36iIbIIEHHIM
TOBLIVHY OIJIABJIEHOTO APy PO3TATYIOYi HAIIPYTU B HbOMY 301/IbIIYIOTCS. Haii6inbil ONTUMAabHUN XapaKTep
PO3II07iNy eKBiBaJI€eHTHUX HAIIPYT MalOTh KOHCTPYKLiI IMCKpPeTHOro MoaudikoBaHOro mapy, SSKUM BilloBigae

HaMOi/IbII BUCOKUI KOedillieHT 3HOCOCTIMKOCTI.

Pedepar aHIJIiHCBKOIO:

The object of the study is sheet rolling low-alloy structural steel, tool steel, which were subjected to various
methods of thermal and thermomechanical hardening and layer of high-strength cast iron, which properties were
formed after plasma treatment. The purpose of the work is to improve the quality of metal products through
alloying, thermal and thermomechanical treatments, evaluation of the factors of strengthening the materials under
study. Research methods - analytical calculations, investigations with MSC Visual Nastran element complex,
macro-, microstructure analysis, electron microscopy, X-ray analysis, mechanical properties tests. Questions
about efficiency of methods of improvement quality of iron-carbon alloys are considered and solved. It is shown
that the increase of finish rolling temperature of steel X70 from 720 °C to 780 °C slightly reduces strength and
toughness KCU-60, but increases KCV-20, which is caused by simultaneous beneficial influence of grain
refinement. It was found that Q-n-P treatment with quenching at 100 °C and further aging at 250-350 °C ensures
the production of a heterogeneous microstructure in steel 75CrMn2Si with an increase of volume fraction of
residual austenite. It is shown that Q-n-P-treatment increases the abrasive wear resistance of this steel. The



influence of various factors on the hardening of steel is established. It is proved that the main contribution in
hardening is introduced by grain-boundary and solid-solution mechanisms. Treatment without surface melting
promotes obtaining in the quenching zone compressive stresses. In the melted layers arise tensile stresses, and in
the hardened layers arise compressive stresses. With an increase in the thickness of the fused layer, the tension
stresses in it increase. The structures of the discrete modified layer, which corresponds to the highest coefficient
of wear resistance, have the most optimal character of the division of equivalent stresses.
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Koau TemaTHYHHUX PYOPHK: 53.49.05
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: Brums XiMi4HOTO CK7Iajy, TEPMOMEXAHIYHOTO, 06'€EMHOTO Ta IOBEPXHEBOTO
TEPMIYHOr0 3MillHEHHS Ha KOMIIJIEKC MEXaHIYHUX Ta €KCIIyaTalliiiHMX BJIACTUBOCTEN MPOKATY 3 KOHCTPYKLIMHO]
CTaJli, BiIINBOK 3 BUCOKOMIIJHOTO YaBYHY. AHAJIi3 KOHCTPYKTUBHOI MilIHOCTi 3 ypaXyBaHHSIM Pi3HUX (PaKTOPiB.
BHeCOK MeXaHi3MiB 3MilJTHEHHS Ha KOMIUIEKC MEXaHIYHUX BJIACTUBOCTEN KOHCTPYKLIMHMX HU3bKOJIETOBAHUX

CTaJen.

Hassa HTII aHr/1ilicbKOI0: Data on the effect of chemical composition, thermomechanical, volume and
surface thermal hardening on a complex of mechanical and operational properties of rolled structural steel, high-
strength cast iron casting are generalized. The analysis of structural strength taking into account with various
factors is made and the contribution of hardening mechanisms to the complex of mechanical properties of
structural low-alloy steels is estimated.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'asmy3b 3acTocyBaHHS: 72.19 JlocifiKeHHs i eKCIIePUMEHTabHi PO3pPO6KH Y cdepi iHMNX TPUPOAHUYHX i

TEXHIYHUX HayK
PeecTpaiifiHuil HOMep KapTKH Te€XHOJIOT1ii:

Omnuc HTII: Posrnsauyri ta BupiueHHi nuranis epeKTUBHUX METO/IB MiIBUIEHHS IKOCTI METAJIOBUPOOIB 3
3aJ1i30-BYIJIEL€BUX CIIaBiB. [Tokazano, mo niasuieHHs tk.1. crani X70 (10I'20B) Big 720°C go 780 °C He3HaYHO
3HIKY€E MiLHICTb (?T1, ?B) i ymapHy B's3kicTs ctani KCU-60, ane nigBuimye KCV-20, mo 06yMOBJIEHO OJHOYaCHUM
CHPUSTIMBYAM BILJIMBOM NOJPiOGHEHHS 3epHA. BctaHOBIIEHO, [0 Q-n-P-06p06Ka i3 3yNIMHEHHSIM rapTyBaHHS [IPU
100 oC i mopmaneimoo BuTpuMKoIo pu 250-350 °C 3a6e3neuye orpuMaHHs B ctasi 75XI'2C reteporeHHoi
MIiKPOCTPYKTYPH i3 MiIBULIEHOI0 00'€MHOI0 YaCTKOI 3aJIMIMIKOBOro aycTeHiry. [TokazaHo, mo Q-n-P-o6pobka
niaBuIye abpasuBHy 3HOCOCTINKiCTb cTani 75XI'2C. OuiHneHa yacTKa 3MillHEHHS Bif, pi3HUX (aKTOPiB y NiABUILEHHI
MeXi IJIMHHOCTI MaJIOBYIJIELIEBUX HU3bKOJIETOBAHUX CTAJIEN: OCHOBHUY BHECOK B 3MiLIHEHHSI BHOCATD
3€PHOMEKOBUH i TBEPIOPO3UNHHUN MeXaHi3Mu. KoMII'IoTepHUI aHasli3 i MaTeMaTUYHe MOJEJIIOBAaHHS HaIIPYKEHO-
1e(OPMOBAHOr0 CTaHy IIJIa3MOBUX MOAM(IKOBAaHUX MAPiBY BUCOKOMILIHUX YaByHAaX, 3 BAKOPUCTAHHSIM METOLY

CKiHUEHHUX eJIeMEHTIB, T03BOJIMB BUOPATH HaNOin
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJLs:
BnposaaskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI

IToyaTok eramy: 2017-2018 p.p.

3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii: [TixnpuemcTBa METaIyprifiHOI Ta MAIIMHOGYAIBHOI ramysi
IlepcrieKTHBHI PUHKH: Vkpaina, Kpainu €sponeiicbkoro Cowosy
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.: 550

IIpaBa, 0 HafAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:



HasiBHicTb 6i3Hec-myIaHy:Hi

TexHiKO-€KOHOMiYHE OOrpyHTYBaHHSI. Hi

IloTeHiaIbHUH 00OCST POZAIKY, THC. TPH.: 0

OuikyBaHHI TepMiH OKYIHOCTI (POKiB): 2-3
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