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TexHn4eckmin nporpecc B MalUMHOCTPOEHUW, SHEPreTuke, XMmMuu, TpaHcnopte obycnaBnueaet
yBeNu4eHne noTpebHOCTN B Ka4yeCTBEHHLIX CTansax u cnnasax. OgHUM M3 BaXKHEWLLMX METasnos,
NPUMEHSIEMbIX ANS BbIMMaBKN NIErMPOBaHHLIX CTanemn, ABNAeTCA HUKEnb.

B HacTosilee BpeMs no o6beMy Npon3BOACTBaA HUKens Poccusa 3aHnmaeT BTOpoe MeCcTo B MUpE.
OpHako, HeECMOTpPS Ha 3HaAYNTENbHbLIN 0O6bEeM NPON3BOACTBA HUKENS, NOTPEOHOCTL B HEM MOSIHOCTLIO
He yaoBrneTeopsieTcs. B To e Bpema B Halleln cTpaHe owyuiaetca AeuunTt OTHOCUTESNBbHO HeEOOopO-
MX HUKeNeBbIX CMaBoB C BbICOKMM coaepxaHnem Hukenst (Ni ~ 50 %).

HanbHenwee yBenvyeHne NnpousBOACTBA HUKens TpebyeT paclumpenns cbipbeBol 6asbl, Tak Kak
pasBefaHHble 3anacbl HUKEMEBbIX Pyd HEOOCTaTOuHbl AN YAOBMETBOPEHMS MOTPEOHOCTU B HUKENe
pasfMyHbIX OTpacnen npomMblneHHocTH [1].

Cepbe3HbIM OOMOMHUTENBbHBIM MCTOYHUKOM OIS MPOU3BOACTBA HUKENS U XKenes3a MOryT CNyXWTb
Xerne3oxpoMoHukenesble pyabl Opcko-XanunoBCKOro panoHa, eCnn X KOMMIEKCHYH nepepadoTky
OCYLLIECTBMATb CNOCOO0OM DECKOKCOBOrO MHOFOCTYMNEHYATOro XnakodasHoro BOCCTaHOBIIEHUS.

CornacHo paspabaTbiBaeMOi TEXHOMOrMM PEPPOHUKENb, MOSYYEHHbIA Ha NepBOW CTaauMM BOC-
CTaHOBNEHNs nogBepraeTcs MeTannypruieckomy oboralleHno NyTeM OKUCIIEHUS XKere3a NpoayBKON
Kncrnopodom. MNMockonbKy CpoACTBO HUKENS K KMCNOPOAY HUYTOXHO Maro, BAyBaeMbld B MeTans Ku-
cnopop pacxogyeTcsi NpakTUYeckn NOSTHOCTbI Ha OKUCNEeHue xenesa. HeobxoanmMocTb NpUMeEHeHNUs
BOAObI AN OXNaXAeHnsa Ha cTaguu oboraleHus cBA3aHHa C TeM, YTO NPOUCXOONT OKUCIIEHME Xenes3a
razoobpasHbIM KUCITOPOAOM B KONMYECTBaX, Bbi3blBAOLLNX MEPErPEB BaHHbI XXMAKOro MeTanna.

OcHoBHOM 3agavert gaHHoW paboTbl ABNSETCS yCTaHOBMEHWE OCHOBHLIX NMapaMeTpoB npouecca
MeTannypruyeckoro oboraweHnsa peppoHuKensi.

BaxHenwmmn napameTpamMmm npouecca sIBMsiOTCA KONMMYEeCTBO ChnnaBa B KOHUE paduHMpoBaHMA,
KONMMYECTBO OKUCMSIEMOrO Xeres3a, pacxoq KMCropoaa Ha OKUCIIEHME Xeres3a U pacxod BoAdbl Ha OX-
naxgeHve BaHHbl. [Na yCTaHOBMAEHMS 3aKOHOMEPHOCTU M3MEHEHUS OCHOBHbIX NMapameTpoB MOXHO
NPVHATL criegyoLwme JONyLweHns:

— cojepxaHue HuKkena B cnnaee Ao oboraiueHnsa nameHsietcs ot 5 oo 15 %:
— copepxaHue HUKens B cnraee nocne oboraweHus namensaetcs ot 20 go 50 %;
— Macca cnnasa o oboraweHus coctasngaeT 100 kr.

Konu4yectBo cnnaea nocrie oboralleHnst onpeaenseTca 13 BbipaXeHus
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rae [Nil, v [Nily — HavanbHoe u KOHe4Hoe cofepxaHue Hukens B cnnase, %; gEeNi " g,'éeNi —
Konmn4ecTBO cnnasa o U nocne oboralleHus, Kr.

3aBNCUMOCTb KONM4YecTBa ChfaBa B kKOHLEe oboralleHns oT HayarnbHOro U KOHEYHOro CoAepKaHus
HUKens B cnnaee npeacTtaBneHa Ha puc. 1.

M3 puc. 1 BUOHO, 4YTO MpU YBENUYEHUN KOHEYHOro codepXaHusa HUKens, KONM4yecTBO crnasa
YMEHbLLAETCs, a Npu yBENMYeHU HavyanbHOro cogepXaHnsa HUKensa — yBenmynsaeTcs.

GFeNik. kr

20 25 30 35 40 45 50
[Ni]x,%

Puc. 1. 3aBMCMMOCTb KOnMyecTBa heppoHUKens
B KOHLie 00oralleHunsl OT Ha4yarbHOro M KOHEYHOIO CodepXKaHUsl HUKENS B CNnaBe:

—¢ — —[Ni].=5 %; —a— — [Ni]s= 7 %; —A— — [Ni], =9 %; —*x— — [Ni], =11 %;
— [Ni]«=13 %; —e— —[Ni].= 15 %

Cnepfyolwmm BaxHbIM napameTpoM npouecca oboralleHusi heppoHuKenst SBNSeTcs KonNM4ecTso
okucnsiemoro >xenesa. OcHoBHasi ucxogHas copmMyrna Ans yCTaHOBMEHUS 3aBUCUMOCTU U3MEHEeHWs]
KONM4YecTBa xeresa, KoTopoe HeoBX0aANMO OKUCIUTb, BbIFMAAUT Creayrowmnm obpasom:

—~H [Ni]K _[Ni]H
Agre = 9FeNi Ni], ; (2)

raoe Agre — KONMYECTBO OKUCIISIEMOTO XKereaa, Kr.

Fpad)quCKM 3aBUCUMOCTb KOJin4ecTBa OKUCIIAEMOro >eJjie3a OT Ha4YallbHOro M KOHEYHOro co-
AepXXaHna HUKeNA B CcrijiaBe rnpeacrasrieHa Ha puc. 2.

ZK] puc. 2 crniegyeTt, 4TO Npun yBesimdeHNN KOHEYHOIo codepXaHnda HUKena B cnjfiaBe KoJin4ecTtBo
OKMCINAEeMOro efneasa YBEeJIM4nMBaeTCd, a npun yBerindeHnmn HavalribHOro cogepxaHna Hukenq B cna-

B€ — YMEHbLLUaeTCA.
,D,J'Iﬂ onpegeneHuna Konn4ectsa pacxoda Kucropoada Ha OKUCIEHUE Xefle3a UCNOoJb3yeTCA (bop-

myna [2]
9o, =OreldFe ©)

roe goz— pacxon Kucrnopoda Ha OKUCIIEeHWEe Kenesa, Kr; g — yﬂ,eﬂbeIVI pacxoa Kucnopoga Ha

OKMCNEHUNE Xenesa, Kr/Kr.
Ons onpeneneHna Oge NpUHUMaeM, 4YTO BCe Kene3o OKUCaeTca OO0 FeO, Torga Ofe COCTABUT

0,29 kr/kr FeNi.
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Puc. 2. 3aBUcMMOCTb KonM4yecTBa OKUCIIIEMOrO Xenesa
OT HaYaJIbHOIro " KOHe4YyHoro couepx(ava HUKend B cninaBse

—¢— —[Nl4=5 %; —m— — [NI]y= 7 %; —A— — [Nl =9 %; —x— — [NI]a =11 %;
— [NI]4 =13 %; —s— — [NI]4= 15 %

3aBMCUMOCTb pacxoda Kucriopoga Ha OKUCIIeHUe XerJle3a OT HayalibHOro 1 KOHe4YHOro coagepxa-
HUA HUKeNA B CrijiaBe MnpeacrasiieHa Ha puc. 3.
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Pwuc.3. 3aBucumoctb pacxoaa Kmcnopoga Ha OKMUCIeHune Xenea3a OT HavaJlbHOro
N KOHEYHOro cogepxXaHuna HUKenNA B cnraBe

—¢— —[NI]4=5 %; —m— — [NI]y= 7 %; —A— — [NI]4 =9 %; —x— — [NI]s =11 %;
— [NI]4 =13 %; —e— — [NI]4= 15 %

M3 puc. 3 BUOHO, YTO NpY YBENUYEHUN KOHEYHOIO COAEPXKAHMS HUKENS B CrinaBe, pacxod K1Cropo-
Ja yBenuuMBaeTcs, a Npu yBenmyieHMm HadanbHOro CoAepXaHusa HUKENs B CniaBe — YMeHbLUAeTCA.
Pacxopn Boabl Ha oxnaxgeHue BaHHbI paccyuThiBaeTcs rno oopmyne
QAFe
9H,0 = A (4)
mncn

roe Qpre — KONMMYECTBO Tenna, BblAEnsioLeecs npu okMcrneHun xenesa, kx; AH,, — Tennosown

(oxnaxpatowwmin) acpdekt ncnapeHms snaru, Kox.
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B CBOIO OuYepedpb, KOMWMYECTBO TEMNA, BbIAEMSIOWEECH MPY OKUCTIEHUM KeNe3a HaxoauTces U3
Bblpa>KeH|/|9|
_ s
QpFe =AgreAHE N, (9)

roe AH,:Ze — TennoBon 3ddEKT oKMCneHns xernesa ¢ obpasosaHnem FeO, k[x.
Tennoson adhpekT ncnapeHus Bnaru onpegenserca no gopmyne

AHggg =2,72t,,+1940, (6)

roe t, — TemnepaTtypa metanna, °C.
WN3BecTHO, 4TO Tennosown adpdekT okncnenuns Fe no FeO coctaBnsetr AHge =3707 kx/krFe [3].

Temnepatypy BaHHOM npuHuMaem pasHon 1600 °C. OkoH4aTenbHOE BblpaXXeHWe Ans pacyeTta pac-
Xo4a BOAbl HA OXNaxAeHne BaHHbI MPUHUMAaET BUA
3707 ([Ni]k —[Ni]H)

- , 7
IH20 1Nl (27211600 +1940) 7

3aBMCMMOCTb pacxofa BOAbl OT HAYanbHOIMO M KOHEYHOro CoAepXaHusl HUKENs B chnaBe npeg-
cTaBneHa Ha puc. 4.
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Puc. 4. 3aBncumocTtb pacxoga BoAbl OT Ha4alribHOINo M KOHEeYHOro cogep>XaHma HUKenA B cninaBse

—¢— — [Nl[4=5 %; —ma— — [NI]y=7 %; —A— — [NI]4=9 %; —x— — [NI]4 =11 %;
— [NIJ1 =13 %; —s— — [NI][4s=15%

ZK] rpa(pvn(a criegyeT, 4TO nNpwn yBeJriMtdeHMM KOHEYHOro coaepXaHuda HUKend, pacxon BOAdbl Ha
oxnaxaeHume BaHHbl pacTeT, a Npu yBeJiIn4eHn HavdalibHOro coaepxxaHmnd HMKenAa — nagaert.

3aknroyeHue

MeTannypruyeckoe oboraileHne 6eaHoro OeppoHUKENS, NMOMYyYEeHHOro U3 pya XarunoBckoro me-
CTOPOXOEHUS MOXET OblTb YCMELIHO OCYLLECTBIIEHO, ECNW OKUCIEHME Xenesa eppocnsiiaBa NpoBo-
ANTb ra3000pasHbIM KUCIOPOAOM, a AN OXMaXAEHUs BaHHbI XWAKOrO MeTanna WMCrnonb3oBaTh BOAy.
Mony4YeHHbI PEPPOHMKENb MOXET CIYXWUTb LIEHHBIM KOMMOHEHTOM METarnfowmXTbl NpU BbiNnaBke
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NerMpoBaHHON HUKENeM cTanu B NtoboM arperaTe, a Tak e MOXET OblTb MCMONb30BaH A1 BbIMaBKu
KOPPO3VMOHHOCTOMKOW CTanM MeTOAOM MPOCTOr0 CMELLUEHUSI C HU3KOYrNePOAUCTbIM XPOMOM, COAEp-
»awmm 35...40 % Cr.
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