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1. ETaniy BUKOHAHHS

Homep eTtamy: 1
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PO3JIUBKY Ta KpUACTasi3auii crari.
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Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa opranisanii: [lep>kaBHUI BUIIMY HAaBYaJIbHUH 3akiiag, "TIprua3oBChKUN Jiep>KaBHUN TEXHIYHUH YHIBEPCUTET"
Kog €IPTIOY /IIIH: 02070812

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Appeca: 87555, [lJoneupka 061., M. Mapiymnosis, By/1. YHiBepCUTETChKa, 7

Tenedon: (629) 1.44-65-21, 44-64-85

E-mail: bulash_s_a@pstu.edu; nauka@pstu.edu

3. BnacHuk peayabtatiB HIJKP (mpoaykirii)

Hassa oprani3sanii: [lep>kaBHUI BULIMI HaBYaJIbHUH 3aksiag, "TIprua3oBChbKUN ep>KaBHUN TEXHIYHUN YHIBEpCUTET"
Kog, €IPIIOY /ITIH: 02070812

Appeca: Bys1. YHiIBEpCUTETCHKa, 7, M. Mapiymnoss, [lonenpka 0641., 87555, Ykpaina

IlizgnmopsakoBaHicTe: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

Tenedon: 380629333416

E-mail: office@pstu.edu

WWW: http:/ /pstu.edu

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHA

IlizcraBa aJj1s npoBeAeHHs PooiT: 43 - BacHa iHiLjaTuBa (SKIO po60Ta BUKOHYETHCS 3 BIIACHOI iHILiaTHBY 32 KOIITY BUKOHABIIS
HJIIP a60 6€3KOLITOBHO)

KIIKBK:

Hanpsm ¢inaHcyBaHHS:

J>kepena piHaHCYBaHHS



Ikepesio ginancyBaHHs: 7706 - 6€311aTHO (DOTOBIp PO HAYKOBO-TEXHIYHE CIiBPOGITHUIITBO, TOIIO)

dakTuunnii 06csr pinaHcyBaHHs 3a 3BiTHMHE eTan: O TUC. TDH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JocnimkeHHs Ta po3pobka MeTOfiB (i3MKO-XiMiYHOTO BIIJIMBY HA IIPOLIECH BUILJIABKH, IO3aMiyHOi OGPOOKM , PO3JIMBKU Ta

KpUcTasisauii crati.
Ha3zBa po6oTH (aHTJI)

Research and development of methods of physical and chemical influence on the processes of smelting, secondary treatment,
casting and crystallizatio of steel.

Pedepar (ykp)

OG6'eKT JOCJIIXEHHSI - NPOLECH BAPOOHMIITBA, MO3aMiyHOi OOPOOKM CTaj€BUX PO3IUIABIB i (POPMYBAaHHSI CTPYKTYPHM 3JIMBKiB
BeJIUKOi MacH i 6e3nepepBHO JIMTUX 3arOTiBOK Ta BIIJIMB Ha 1ii POLECH Pi3HUX TEXHOJIOTIYHUX NMPUIOMIB. MeTa JOCiIKeHHSs -
TEOPETUYHI Ta €KCIEPUMEHTAIbHI [OCIIIPKEHHS MPOLECiB M03aliyHOoi OOpOOKM poO3MjaBy y KPHUCTali3aTopi MOPOLIKOBAM
IpOTOM, BUPOOGHMLTBO METAly Yy KMCHEBHUX KOHBEPTEPAX 3 3aCTOCYBAHHSIM METOHiB MAapaMEeTPUYHOi CTATUCTUKH, YTOUYHEHHS
MexaHi3My (POPMYBaHHS BEJIMKUX 3JIMTKIiB Ta BUKOPUCTAHHS IIJIaKOBUX CyMillleil IpY BUPOOHULTBI CTaji y pi3sHMX aTMocdepax,
BKJIIOYAIOUM BaKyyM. MeTonu pocimkeHHs [TopiBHSHHS 0OpO6KM METajeBOro PO3IUIaBy Ha Pi3HMX CTafisgx MOro BUPOOHULITBA
MopudikaTopamy; MaTeMaTUYHa MOZEJb TBEPIHHS BEJMKOIO 3JIUTKA; MeTasorpagiuHuil MeTO], JOCiIP)KEHHSI MAaKpPOCTPYKTYPH
3nuBKa; naker STATISTICA. Amaparypa MmetanorpadiyHuil MiKpOCKON, 3aco0u [jisi BUMIpIOBAHHSI BHUCOKUX TeMIIEpaTyp,
pi3HOMaHITHa 004MCIIIOBajIbHA TexHika. EHepro -gucnepciiiHuil CrieKTpOMEeTp [1Jisl BUBHAUEHHSI CIIEKTPaJIbHUM METOMIOM CKJIany
MeETajy y TBEPAOMY CTaHi . TeopeTnyHi i MpakTU4Hi pe3ysbTaTy, HOBU3HA, €(PEKTUBHICTb BIIPOBAIPKEHHS, cepa BUKOPUCTAHHS
[TpoananizoBaHo TUIM MOAM(}IKATOPIB Ta CIIOCOOHU iX BBEJIEHHS y PiIKy CTasb. BCTaHOBJIEHO, 110 HANGibII €(EeKTUBHE BBEIEHHS
y METaJIeBUH PO3IJIaB IIOPOUIKOBOTO APOTY 3 Moaudikaropom. Haitbinbi MUPOKO BXKUBAHUM MOAUQPIKATOPOM € CUJIIKOKAJbLiH.
EdexTrBHICT BUKOPHCTaHHS IIOPOLIKOBOTO IPOTY 3 CUJIKOKAJIbIiEM 3a/IeKUTh Bifl 6araTbox IapaMeTpiB: IBUAKOCTI BBEIEHHS
MOPOIIKOBOI'O APOTY, TEMIEPATYPi pPO3ILJIaBy, TOBIIMHU CTaJI€BOi 000JIOHKY ITOPOIIKOBOTO JPOTY, HASIBHICTh HIJIAKOBOI'O PO3ILJIABY
Ha NOBEpXHi pifgKkoi crasi Ta Take iHme. BcTaHOBJIEHO, WO HAN6iMbII €PEKTUBHUM CIIOCOO0M OOPOOKHM METAJIEBOrO PO3IIJIABY €
1oro BBeZEHHS y KpucTasizatop MBP3, mo moc3osse cyTTeBo 3HU3UTH BUTpaTu Mogudikatopy y Burisazgi P3M 3 2-3 kr/T craini
no 0,3-0,4 kr/T crani.llpoaHani3oBaHO BIUIMB OGPOOKM METajieBOTO pO3IJIaBy Ha piBeHb i3n4HOI, XiMiuHOI HeomHOpimHOCTI
JINTOTO MeETajy. 3alpOIOHOBAaHA TEXHOJIOTiIS 0O6pOOKM MeTany y Kpuctamizaropi MBP3 3 BHKOpPHCTaHHSIM HOMOTPamH, SIKa
[IO3BOJISIE BUOMPATH WIBUJKICTh BBEAEHHS IIOPOUIKOBOTO APOTY 3 ypaxyBaHHSM pPi3HOMAHITHUX TEXHOJIOTIYHMX I1apaMeTpiB
posnueku. [lig 4ac mociimKeHHs YMOB (POPMYBaHHS BEJIMKMX KOBAJbChbKUX 3JIMTKIB BCTAHOBJIEHO, IO iX TPAHCIOPTYBAaHHA [0
HarpiBaJIbHUX MeYel MOBEPXHS 3/IUTKIB MOKE OyTH HMKYOI0 KPUTUYHOI, 110 IIPU3BEE O YTBOPEHHS TpimuH.Lis TeHMIIepartypa €
MOXIZAHOIO Bijl 4acy MOBHOTO TBEPAIHHA 3JIMTKA i 3aJIeXKHOCTI TEMIIEPATYPU MOro MOBEPXHi MiJ, 4aCc BUTPUMMKM Y BUJIMBHUILIIL
3anponoHOBaHO MAaTEMAaTU4Hy MOJEJb [JIsl PO3PAaXyHKy TEIJIOBOTO CTaHy 3JIMTKIB, KA JOJATKOBO BPAXOBY€ €KCIIEPHUMEHTAJIbHI
JaHi eHTazplii cTani B 067acTigBOX(a3HOro CTaHy CTaji i JaHMX MO 3MiHi TE€MIIEpaTypy 30BHIIHBOI MOBEPXHi BUJIMBHHILIL.
O6uncoBaHHsT HEOOXiIHMX MapaMeTpiB (GOPMyBaHHS BEJIMKUX KOBAJIbCbKUX 3JIMTKIB BUKOHYBAJMCbh 3 BUKOPUCTAHHSIM EOM.
BcTaHOBJIEHO, IO BUTPUMKA y BWJIMBHUISIX BEJIMKUX KOBAJIbCKUX 3JIMTKIB MOXE OyTH CKOpOY€HA NMPUOJIU3HO Ha roguny. Ilpu
LIbOMY [Jis1 TPAHCIOPTYBaHHS 3JIUTKIB 3 METOI 3HWKEHHS TEMJOBUX BTPAT MAOLINbHO BUKOPUCTOBYBAaTU BarOHU-TEPMOCH.
BuKOHaHO JOCIiIKeHHS po60oTU ABOX KOHBepTepiB Ha MK "A30BCTasip" 3 METOI0O BCTaHOBJIEHHSI B3a€MO3B'SI3KiB pE3yJbTaTiB
XiMIYHOTO aHaJi3y METajeBUX PO3IUIABIB 3 3aCTOCYBAHHSM IapaMeTPUYHOI CTaTUCTUKU. BCTAaHOBJIEHO, 10 3HAYEHHS KpUTEPilo
[anipo-Yusnku 613bKi 110 OJUHI 3 HU3bKOIO BipOTigHICTIO BiIKUAAHHS HYJIbOBOI rinotesu (p<0,02) nys 3aminaux [C],[Mn], [S],[P]
000X KOHBEPTEpPiB. PO3paxyHKOM BCTAHOBJIEHO, 1O Aiarpamu poamaxy ains 3aminHux ((T,0C), [C],[S],[P]), BinmoBigaoTs posnominy
3MiHHUX BiJIIOBIJHO [I0 3aKOHY HOPMAaJIbHOTO PO3MOoAiny. B Toil ke yac posnopmin 3miHHuX [Mn] i a[O] , ouineHe TUM Xe
CII0CO60M 3aKOHY HOPMAaJbHOTO pO3MOJiny He BimmosimaioTb.Bcranosneno, mys 3miHHux (T,0C) i [C] rinoresa mpo piBHICTB
Jucriepciii He Moxke OyTH IpuiiHSTa. PO3paxyHOK MOPIBHSHHS CepeJHIX IIPOBOAMBCS 32 METOAMKOIO 3HAUYeHb t - KpuUTepio 3
PO3MiMbHUMM OLiHKaMU JUCIHEpPCiil. Pe3ysnbTaTé pO3paxyHKy I[IOKasyloThb, IO cepefHi 3HaueHHd 3MiHHOi [C] 3Hauumo
BiIPi3HAIOTECS 171 PO3IJIaBiB 060x KoHBepTepiB : 0,044 i 0,037 % BignosinHO. B TO Xe yac cepenHi 3HauYeHHsS 3MiHHOI (T,0C)
3HaYMMO He Bifpi3HsIOThCs. [lokazaHo, mo rinoresa piBHOCTI gucnepciit mjasg 3miHHuX [P] i [S] mixgTBepaKyeThcsl - 3HAYEHHS

3MiHHUX HajieXaTb JIO OJIHUX i TUX e reHepasibHUX CYKyITHOCTel. 3Ha4eHHs cepenHix ans uux 3miHHux: 0,0079 i 0,0085 % nys



3minHoi [P], a gns 3minHOi [S] 0,0134 i 0,0128 % BiANOBiHO 171 MEPIIOTO i IPYroro KOHBEPTEPIB i 3HAYMMO He PO3Pi3HSIOTHCSL..
BukopucraHHsa KpuTepito MaHHa-YiTHi 171 BUNIaJIKy BUKOPMCTaHHS METOJly HETIapaMEeTPUYHOI CTATUCTMKY BKa3ye Ha BiJICYTHICThb
3HAYMMUX BiIMiHHOCTE B 3HAYEHHSX cepenHix 11 3MmiHHOi a[O] . [Ipore, BinMiHHOCTI cepepHix AJi 3MiHHOI [Mn] BUsSBUIMCS
3HaYMMMMU. BUKOHaHO JOCJiIKEHHS BIIJIMBY 30BHIiLIHIX (DaKTOPiB Ha Ipouec gecyabdypalii MeTasy Mif, 4ac BUIIABKU Y BaKyyM-
iHAYKUifHIA neun. BcTaHOBNIEHO, 1O MPM 0OpOO6Li KyJIbKOMIGMIHUKOBOI cTasi y BIIT icHye MOXJIMBICT CYTTEBO 3MEHILIUTH
BMicCT cipku y Metaini 7o 0,006%. OTpyumani pe3ysbTaTU BKJIOYEHI y KypCH JIEKLIN IIPU MiAroTOBLi MaricTpiB Ta CreliamicTiB 3
MeTanyprii y kypcax "TeopeTuyHi OCHOBU OfepKaHHsI MeTaliB Ta ix padinyBaHHs", "Teopis eKCliepuMEeHTy Ta MOMEJIOBAHHS",
"TeopeTuyHi ocHOBHU npoleciB 3a ¢paxom”, Teopis MeTanypriiiHux npouecis!, "OcHOBU HayKoBUX gociigxeHs". [TAT "AzoBcTans”,
[TAT "MK im.Inmiya" (M.Mapiymosib) 3alTpOIIOHOBAHO PEXUM OOpPOOKM CTaji y KpUCTasizaTopi iTTpiiBMICHOIO Jlirapypolo, SKHUi
326€e3MeYnTh BHUCOKUN piBeHb IJIACTUYHUX BJIACTUBOCTEN CTaji NpU HU3BKUX TeMIepaTypax. [any3p BUKOPUCTAHHS -

MeTaJlypriiHa MIPOMUCIIOBICTb.
Pedepar (aHrI)

The types of modifiers and methods of their introductionto liquid steel are analysed It is set that is most effective introduction
to metallic fusion of powder-like wire with a modifier. The most widely used modifier is a silicocalcium. Efficiency of the use of
cored wire with a silicocalcium depends on many parameters: to speed of introduction of cored wire, temperature of fusion,
thickness of steel shell of cored wire, presence of slag fusion on the surface of liquid steel and so on... It is set that the most
effective method of treatment of metallic fusion is his introduction to mold of continuous casting machines, that allows
substantially to bring down the charges of modifier as rare earth metals from 2-3 kg/of t to 0,3-0,4 kg /of t became . Influence
of treatment of metallic fusion is analysed on the level of physical, chemical heterogeneity of the cast metal. Technology of
treatment of metal is offered to mold of continuous casting machineswith the use of nomogram that allows to choose speed of
introduction of cored wire taking into account the different technological parameters of casting. It is set during research of
terms of forming of largest forging ingot, that at their transporting to the heater stoves the surface of ingot can be below than
critical, that will result in formation of cracks. This temperature is a derivative from time of complete consolidation of bar and
dependence of temperature of his surface during self-control in mould. A mathematical model is offered for the calculation of
the thermal state of ingots, that additionally takes into account these experimental enthalpy in area of the diphasic state became
data on the change of temperature of external surface of mould. The calculations of necessary parameters of forming of largest
forging ingot were executed with the use of PC. It is set that self-control in moulds of largest forging ingot can be brief
approximately on a hour. Thus for transporting of ingots with the purpose of decline of thermal losses it is expedient to use
carriages-thermoses. Research of work of two converters is executed on Azovstal Iron and Steel Works with the purpose of
establishment of intercommunications of results of chemical analysis of metallic fusions with the use of self-reactance statistics.
It is set that the values of criterion of Shapiro-Wilkie are near on a lone person with subzero authenticity of casting-out of null-
hypothesis (p<0,02) for variables [C],[Mn], [S],[P] both converters. It is set a calculation, that diagrams of scope for variables ((T,
oC), [C],[S],[P]), answer distribution of variables under the law of normal distribution. At the same time distribution of variables
[Mn] and a[O], it is appraised by the same method of law of normal distribution does not answer. It is set, for variables (T oC) and
[C] a hypothesis about equality of dispersions can not be accepted. Calculation of comparison middle conducted on
methodology of values of t - criterion with the separate estimations of dispersions. The results of calculation show that mean
values of variable [C] meaningfully differ for fusions of both converters : 0,044 and 0,037 % accordingly. At the same time the
mean values of variable (T, oC) do not differ meaningfully. It is shown that hypothesis of equality of dispersions for variables [P]
and [S] confirmed - the values of variables belong to the the same general aggregates. Value middle for these variables: 0,0079
and 0,0085 % for a variable [P], and for a variable [S] 0,0134 and 0,0128 % accordingly for the first and second converters and
does not differentiate meaningfully. The use of criterion Sends-Whitney for the case of the use of method of non-parametric
statistics specifies on absence of meaningful differences in values middle for the variable of a[O] . However, differences middle
for a variable [Mn] appeared meaningful. Research of influence of external factors is executed on the process of desulphurizing
of metal during smelting of metal in a vacuum induction furnace. It is set that at treatment of ball-bearing steel became there is
possibility substantially to decrease content of sulphur in a metal to 0,006% in VIF. Use area - steel industry .

Inpexc YIK: 662.2 /.8, 669.189.054:621.74.47

Kopgu remarnynux pyopuk HTI: 53.31.23
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1



HasBa npoaykii (ykp): HoBe TexHoJIOTi4HE pilleHHSs - 06pOOKY METasIeBOro PO3IJIaBy y KpucTamnizaropi MBP3 nopoukosum
nporom 3 P3M. Homorpama fij1s1 BUSHa4€HHsI IBUIKOCTI BBEIEHHS Y PO3ILJIAB IIOPOMIKOBOrO APOTY 3 YPaXyBaHHAM TEXHOJIOTTYHUX

napameTpiB pO3JIMBKU. MaTemMaTryHa MO/IeJIb IPOLECY 3aTBEPiHHS CTalI€BOTO 3/IUTKA.

Ha3zBa npoaykuii (anri): A new technological decision is treatment of metallic fusion in by a powder-like wire. Nomogram for
determination of speed of introduction to fusion of powder-like wire taking into account the technological parameters of teem.
Mathematical model of process of consolidation of steel bar.

OuikyBaHi pe3yJIbTaTH:

T'anyss 3acrocyBaHHs: 24.1 BUpoOHULTBO YaBYyHY, CTalli Ta ¢pepoocinasiB 72 HayKoBi foCiIKeHHs Ta po3pooku 72.1

JlocnigKeHHs Ta eKCIIEPUMEHTaJIbHI PO3POOKNU y cPepi NPUPOAHNYMX i TEXHIYHUX HAYK

Onuc npoaykuii (ykp): [IpoanasnizoBaHo crioco6u 06poOKU MeTayBOro posisaBy MogudikaTopamu, sIKi 10AAI0TbCSL Y METaJ y
pasHuii cnoci6. Haii6inbi e(eKTUBHUM BBa)KAETHCSI 0OpPOOKA METAJIEBOTO PO3IIABY Y KOBIIi CUJliKOKalblieM. OHaK
3aCTOCYBaHHS CUJIIKOKAJIbLLiI0 y KPUCTali3aTopi, HE3Ba)Kal0YM Ha MO0 Majly BUTPATY Y IIOPIBHAHHI 3 BBEIEHHAM Y KiBII
HEMO>KJIMBO BHACJIIOK [TIOPYLIEHHS TEXHOJIOTIYHOTO PEXXUMY PO3JIUBKU cTazi Ha MBP310 JlocifkeHHs, poBeieHi pu o6po6i
PO3IJIaBy Y KPUCTAi3aToOpi MOPOIIKOBUM JPOTOM 3 HaMoBHIOBaYeM - P3M iTTpilioBoi nifrpynu ganu o6HamiiInBi pesyibTaTu.
[Tutoma BuTparta mogudikaropy ckiana 0,3-0,4 Kr/T cTaji , Ipy L[bOMY M€TaJ CyTTEBO MiIBUIIMB IJIACTUYHI XapaKT€PUCTHUKHU,
0CO006JIMBO y 30Hi HU3bKUX TEMIIEPATYP, CYTTEBO MiIBUIINIIACE i30TPOIIisl MEXaHIYHUX BJIACTUBOCTE IpOKaTy. Ha 6a3i BUKOHAaHUX
IIPOMHUCJIOBUX €KCIIEPUMEHTIB pO3p06jieHa HOMOTrpama /ijis BUBHAYEeHHsI MIBUIKOCTI BBEIEHHSI [IOPOIIKOBOTO IPOTY 3
ypaxyBaHHSM TEXHOJIOTIYHUX [1apaMeTPiB PO3MBKU MeTany Ha MBP3. Ha mizncrasi po3paxyHkiB Ha EOM BcTaHOBJIEHI

ONTUMAaJIbHi PEXUMU BUTPUMKH Y BUJIMBHULIAX BEJIMKUX KOBA

ConiapbHO-eKOHOMIYHA crpsimoBaHicTh HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposagskenus HTII: He BoposamkeHo

CTpoKH BIPOBaJKEHHSI. ITiCJIs TIOTOJKEHHS 3 BUKOPUCTaYaMu IPOAYKTY

BupOGHHUK NpoAyKIii: MeTaTyprifiHi nianprueMcraa

Cro>KuBayi MpoAyKIii: HAyKOBI Migpo3ainu

IlepcneKTHUBHI pHHKHU: HAYKOBO-AOCJIiIHI IHCTUTYTH, METaNypriliHa Ta MaIIMHOOYZiBHA Tany3b
IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
7. Bi6siorpagiyHuii onuc

8. 3BiTHa JOKyMEHTaIis

KinbKicTh CTOpPiHOK B 3BiTi: 63
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daiinis y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0ci6O-BHKOHABIIiB
boupap Binapucnas IBaHOBUY
Bypiakos Bikrop IBaHOBUY
Makypos Ceprii1 JIeoHizoBu4

Tapactok Jleonin IBaHOBUY



KepiBHHK opraHi3ariii:
Jlennos Irop Anb6epToBud (K. T. H., 1011.)
KepiBHHKHU po6OTH:

Maxkypos Cepriit JIeoHifoBuY (1. T. H., Ipodecop)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



