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V. BimomocrTi npo 3amoBHHKa [IiP
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHS TexHIYHUX pillleHb /J14 NifBUIEeHHS €(PEKTUBHOCTI IPOLECIB JIeryBaHHS CTaJjli ra30noAioHUM

HITPOT€HOM Ha CTaii Mo3aniyHoi 06pobKu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technical solutions for increasing the efficiency of steel alloying processes with gaseous nitrogen
at the stage of out-of-furnace processing

Pedepar yKpaiHCBKOIO:

[Tpouec HacuyeHHs pO3IJIaBy HITPOT€HOM i3 ra30B0i (asu LOCUTb LOBrOTPUBAINI Ta OOMEKEHUN MEXKEI0
PO34YMHHOCTI. [IpoTe BUKOPUCTAHHS ra30No[iOHOr0 HiITPOreHy 3 NOCUTh IPUBAOIMBUM 3 TOUKU 30pYy €KOJIOTIYHOCTI
IpoleCcy BU0O0YBaHHS JIETYIOUOi JOMIIIKY, @ CaM HiTPOTeH MiJiBUILLye MilJHOCTHI TOKa3HUKU 3aJ1i30BYIJIE1[€BUX
BHPOOIB. V 3B'13KY 3 IIUM BUKOPUCTOBYIOTh Pi3HI METOIM 33711 IIiIBULIEHHS PO3YMHHOCTI HITpOreHy Ta 1oro
3aCBOEHHS, Y TOMY YUCJIi 32 paXyHOK [IONIE€PEIHbOI aKTUBIi3allii ra3y y ejeKTpuyHomMy pospsi. lllnsxom ¢disudaHoro
MOJIEIIOBaHHS BCTAHOBJIEHO, 110 HAaKpallli pe3yJbTaTy 3 aKTUBAllii ra30BOT0 CTPYMEHS JIOCITaloThCS 32 YMOB
BCTaHOBJIEHHS aHOJly B CEpeIMHi CTPMKHEBOTO KaTOy, KOJIM aHOJI, BUCTYIIA€ 3a MeXi Karoay (Ha piBHi 100 - 160
MKA 1nipu BificTaHi Mix esniektpogamu 30-40 mM) i pu 36ibIIeHi AUCTaHL pO3psLy CUJla CTPYMY 3POCTAE.
BcraHoBIIEHO, IO Kpallli TIOKa3HWKY aKTUBi3allii ra30BOro CTPYMEHIO BifIOYBAIOThCS IIPU HEBEJIMKUX TUCKAaX
npogysHoro rasy (0,1 - 0,2 MITa). 3a pe3ysbTaTamu [IPOBEAEHUX J1A00PATOPHUX JOCJiIPKEHb PO3POOIIEHO
TEXHOJIOTIIO Ta JOCIiKeHi pe>KuMU 00pOOKM aKTUBOBAaHUM CTPYMEHEM HIiTPOTeHY 3aJ1i30BYIJI€LeBOrO PO3ILIaBy 3
HU3bKMM BMICTOM BYTJIeI[[0. BCTaHOBJIEHO, 1110 pallioHaJIbHUM PEXXUMOM BBeIeHHS HiTporeHy y posmas € 250 - 350
J1/XB. T CTaJi; IpYU LbOMY BMICT HiTporeny B ctasi cranoButs 0,057, 0,068 Ta 0,072 %. BiANoOBigHO 111 YMOB
BBEJI€HHSI Ta30I01i0HOTO HITPOT€HY Y CTPYMEHI, 3 aKTHBALi€10 M71a3MOI0 Ta iCKDOBUM €JIEKTPUYHUM PO3PSLOM

BimmoBimHO.

Pedepar aHIJ1iHCBKOIO:

The process of saturation of the melt with nitrogen from the gas phase is quite long and limited by the solubility
limit. However, the use of gaseous nitrogen is quite attractive from the point of view of environmental friendliness
of the process of extraction of the alloying admixture, and nitrogen itself increases the strength indicators of iron-
carbon products. In this regard, various methods are used to increase the solubility of nitrogen and its
assimilation, including due to the preliminary activation of the gas in an electric discharge. Through physical
modeling, it was established that the best results from the activation of the gas jet are achieved under the
conditions of installing the anode in the middle of the rod cathode, when the anode protrudes beyond the cathode
(at the level of 100-160 pA with a distance between the electrodes of 30-40 mm) and with an increased distance of
the discharge force current increases. It has been established that the best indicators of gas jet activation occur at
low purge gas pressures (0.1-0.2 MPa). Based on the results of laboratory research, a technology was developed
and modes of treatment with an activated nitrogen jet of iron-carbon melt with a low carbon content were
investigated. It was established that the rational mode of introducing nitrogen into the melt is 250-350 1/min. t of
steel; while the nitrogen content in steel is 0.057, 0.068 and 0.072%. respectively, for the conditions of introducing
gaseous nitrogen into the jet, with plasma activation and spark electric discharge, respectively.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: TexHiuHe pilleHHS Ta PEXUMHU 06POGKM AKTUBOBAHMM CTPYMEHEM HITPOTEHY

3aJIi30BYIJIEI[€BOTO PO3IIABY 3 HU3bKUM BMiCTOM BYTJIEIIO

Hazpa HTII aHrsi#icbKo0: Technical solution and modes of treatment with an activated nitrogen jet of iron-

carbon melt with a low carbon content

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJbTAaTH: AnasiTuyHi Marepianu, TexHiyHi pekoMeHarii

l'asy3s 3acTOCyBaHHs: YopHa MeTanypris (06po6Ka pikoro MeTaseBoro po3IjiaBy y KOBII)
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Texuosoris 06po6Ky akTHBOBAaHMM CTPYMEHEM HITPOT€EHY 3aJ1i30BYIJIELIEBOTO PO3IUIABY 3 HU3bKUM
BMICTOM BYIJIELIIO Ilepeioadae NONEPEHIO, O KOHTAKTY 3 METAJIEBUM PO3ILJIaBOM, aKTHBALIil0 CTPYMEHSI HITPOTreHy
€JIEKTPUYHUM PO3PSIOM, IPUCTPIl 117151 CTBOPEHHS SIKOTO PO3MIllIEHO 32 MeXKaMu NPOAYBHOI PypMHU.
PanjionasbHUM pe>XMOM BBeJIeHHS HiTporeHy y posmias € 250 — 350 71/XB. T cTajli; IpU IJbOMY BMIiCT HITpOTeHyY B
crazi cranosuts 0,057, 0,068 Ta 0,072 %. BiANOBITHO 11711 YMOB BBEJI€HHSI ra30M04i6HOrO HITPOTEHY Y CTPYMEHI, 3

aKTUBalli€10 MJ1a3MOI0 Ta iICKPOBUM €JIEKTPUYHUM PO3PSLOM BifTIOBIIHO

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: 36inbmenns o6caris Bupo6uuiTea, [TostinumenHs craHy

HaBKOJIUIIHbOTO cepenoBulla, EKoHoMis MaTepianiB

Bnyins HTII Ha moBKiJjs:

BrnpoBagskeHHs HTII: He snposamxkeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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