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BucomosnenHsa cniasie aitomMiHIio 3 AKMUBHUMU
e/leMeHmamu y Ma2HimoOUHaAMIi4HUX ne4ax

B.O. CepeneHko, JOKTOP TEXHIYHUX HaYK
O.B. CepepgeHko, kaHaANOAT TEXHIYHUX HayK

®i3nKo-TEXHONOTYHUI IHCTUTYT MeTanie Ta cnnaeis HAH Ykpainu, Knis

Pozensanymi ocobnusocmi ueomosiienHs piokux CHaiasié antoMIHII0, SIKi MICMAMb aAKMUGHI
eneMenmu y MazHimoOuHamiuniu nevi. Busnaueni napamempu ompumanns cnnasie AlCe, AIMg,
AISiMg, AlSiCa. Bcmanogneni 30HU Nepeda)dcHo20 NIUGY eleKMPOMASHIMHUX NONI8 IHOYKmopa i
€eN1eKmMpPOMASHIMa Ha NPOCAKHEHHS MEMAanomM 602HEMPUBY KAHALY neyi Ma 8U3HAYEHO YMOBU 3HUNCEHHSL
Mmemanizayii pymeposKu.

TGXHOJIOFi‘{Hi MOJKJ/IMBOCTI MarHiTOAUHAMIYHUX arperaris J03BOJIAIOTb BUKOPUCTOBYBaTU
iX TPy BUILIABIL CILIABIB i JIiraTyp, 30KpeMa Ha OCHOBI aIIOMiHiI0, AKi MiCTATh 3HAUYHY
KIJIbKICTb MeTaJliB, LI0 IIePEeBaKaI0Th 32 XiMiYHOIO CIIOPIAHEHICTIO 10 KUCHIO OCHOBY CILIaBa
[1]. Crpyminb pigkoro asoMminiio, SKWil BUTIKae 3 KaHaJdy MarHiTOAWHaMiuyHOI Teui,
3a6e31euye KOHIIEHTPOBAHY TiAPOAMHAMIUHY 1 TepMiuHy Ail0 Ha TPHUCAIKHU, SKi MiCTATH
MeTaJIu, MO IiIBUILYIOTh CIOpiAHeHicTh posmiasa o kucHio (Mg, Ca, Ce). 3a paxyHok
CTBOPEHHS B 06’ €Mi MeTasla BUXOPOBUX Tedill iHTeHCU(DIKYIOTbCS TpoliecH SIK TypOyJtisarii
MOTPAHUYHOTO IApY TaK i PO3MOIIIY eleMeHTiB MPUCAIKHN B 06 €Mi PO3ILIABY.

Ha BMicT BKa3aHUX eJeMeHTiB B OTPUMAHNX y MarHiTOJMHAMIYHMX IIeYax cljaaBax,
repeJl yCiM BILTMBA€ CTYIIiHb OKHUCJIEHHS HOTO MPU BUTOTOBJIEHHI, TEPMiuHi MOXKJUBOCTI
(pyrepoBku, mepex yciM KaHasy, a TaKOX IIPOIECH 3apPOCTAHHS KaHAJy OKCHIaMHU Ta
MeTaJiizaiis oro ctinok. Ile sHuKye BeTMUNHY eJIeKTPOCTPYMY B PiJIKOMETaJIeBOMY BUTKY
i edpeKTHUBHICTD Ail €JEKTPOMArHITHUX IIOJIiB Ha PO3ILIAB.

Mertoio focJti/ieHb OyJI0 BCTAHOBJIEHHS TpaHUYHUX KoHIeHTpailiit Mg, Ca, Ce y
CILJIaBaX Ha OCHOBi aJIIOMiHiI0 IPHW iX BUTOTOBJICHHI y MarHiTOAWHaMidYHUX IedYax,
panionaJbHUX TeMIlepaTypPHUX i eJeKTPUYHMX I[apaMeTpiB BUILIABKU, II0B’A3aHUX 3
0COOJUBOCTSAME ITIPUCAMOK, Ta MOKJINBOCTEN MiABUIIEHHS pecypcy 6e3lnepepBHOTO
(pyHKIiOHYBaHHS KaHATA Hedyi Y HOMiHQJIBHOMY PEXKUMI.

Mocaimxenns BukonyBau s critasis AlCe i AIMg y asoingyxropuiit (M/JIH —6)
ta opuoinaykropuiit (M/IH — 3, crutas AlSiCa) newax [2]. Tlepes BHECEHHSAM XOJOIHUX
(20 °C) npucanok posiias amominio Macoo 40 kr B neudi M/IH — 6 maB temmnepatypy
680 °C npu Hanpy:keHHI Ha iHAYKTOpaxXx 65 B i enekTpocTpymMax B iX 06MOTKAaX BiATIOBiTHO
1301 140 A. B meui M/IH — 3 posmias asmominio MaB temieparypy 950 °C npu Hanpy»keHHi
Ha o6MOTKax imaykrTopa 47 B i emexrpoctpymi 260 A. Tepmonapa (TXA) nocriiino
3HaxoAWsIach y posmaasi Ha rimbuni 100 mm. [lo6Gasku uepio (M 40) macoio 2,0 r
MOYEProBO BBOJAMIM Ha JHO TUTJIS Gijif IIEeHTPaJbHOrO KaHauy, gobaskn maruio (Mr 90);
Macoo 0,5 Kr BBOAWIN B PO3ILJIAB HA/] IIEHTPAJbHIM KaHAJIOM i yTPUMYBAJIH Bi/l CIIIMBAHHS
crasepumu crpmwkisamu. SiCa (CK 30) nopigisimu 1o 2 KT JloaBajy y PO3IIAB B 30HY
rupJia Kasauay. Hac po3unHeHHS MPHUCaJoK KOHTposroBaan. IIpobu Metary aas xiMaHatisy
Bifibupanay 3 TUTJIA T€Yi, a OKCUIHOT TTIBKM — 3 TIOBEPXHi po3MiaBy. 3pa3ku (hyTepoBKH
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KaHaJIy MicJisi BUYEPIIaHHs pecypcy Horo 6e3epeBHOI pO6OTH pO3pi3asiu MepIeHAnKYISPHO
MOB3/I0BXKHiN Bici Kananmy. AHazii3 ckjajy ¢yTepoBKH BHKOHYBaJUM Ha crekTporpadi
NCII — 22 i pentreniBebkiii ycranoBii ¥YPC — 35.

[Ipu BuUrOoTOBJIEHHI CIJIABIB aJIOMiHil0 3 IepieM, iioro M06aBKU Yy pO3ILIAB
migiBUIyBasiu TeMiepaTypy ciiaBy Ha 15 °C Ha koken 1 % mac. wactku epio. o 15 %
Ce y cmasi nipu temiepatypi 680 °C cyTTeBUX 3MiH OKHUCJIOBAHHS i BEJTMYUHU CTPYMY B
KaHaJi He BiOyBasoch. IIIBUKICTD TPUTOTYBAHHSA CIIJIABY AJIOMIHIIO 3 1IepieM cTaHOBUJIA
1 % 3a 0,1 rox mpu enepropurparax ~ 0,1 kBt /kr. Iogasibiie mi{BUIIIEHHS] BMICTY HEPit0
MPU3BO/IMJIO /10 HAKOIIMYEHHS, BipOTifHO, iHTEpMeTAi[iB y 30HAX KaHAJTY, HAGJUKEHUX
JI0 MarHiTONIPOBOAIB iHAYKTOPIB, 1 3HUIKEHHIO CTYIICHA IepeMilllyBaHHd PO3ILJIABY B TUIJIL.

IIpu orprManHi criaBiB aMoMiHili-MarHiil posIiaB 0X0JI0/KyBasu IPU PO3YMHEHH
marnilo (Mr 90) 3i mBuzakictio 10 °C na 1 % Mg y crnaBi. e BukIMKanIO 3HMKEHHS
MIBUAKOCTI po3unHeHHst Martiio y 2 pasu koxui 10 °C. [lo kouuenrparii 10 % Mg y
CILJIaBi OKHMCJIEHHSI BiJKPUTOI TOBEPXHi PO3IJIaBy B Turji medi 6yJo IMOMipHUM, a
€JIEKTPOCTPYM y KaHaJli He 3MiHIOBaB cBoei BeanuyuHu. I[ligBuIiienHs BMicTy Martio
MIPU3BO/IUJIO /IO 3HAUHOTO OKHUCJeHHs po3iiaBy. IIpu BukopucTaHHi criaBy ajioMiHilo 3
11 % KpeMHiI0 PO3YMHEHHS MarHilo B HbOMY HPH KOHIeHTpalisx ioro mouam 10 %
cnoBinbHUIOCK. IliBUIIeHHa BMicTy MarHiio B ciiasi 1o 27 % IPU3BOIIIIO JI0 MaiHHI Ha
15 % cuim esiekTpocTpyMy B Kanasi. Ile moB’si3aHO 3i 3pOCTAHHSM AKTHBHOTO €JIEKTPOOIIOPY
po3IJaBy B KaHaJi 32 paXyHOK #oro 3apoctanist okcugamu. 1liiBuineHHs BMicTy Martiio B
posiiasi Bijg 27 10 38 % NPU3BOMAKMIO IO 3POCTAHHS KiJbKOCTI OKCH/IB Ha IIOBEPXHi i B
06’eMi po3IyaBy, BTPAaTH PiIKOTEKYYOCTi CHJABOM i MOJAJBIIOTO 3HUMKEHHS CUJHN
eqextpocTpymy. Cepente BiIXUaeHHS KOHIEHTpallil Martiio B po3IJiaBi Ipu pisHUX HOTO
BMmicrax cranoBuiio = 0,7 % 1pu temueparypi orpumants ciiasy 700 °C i eneproButpaTax
~ 0,2 kBt /kr.

HasasuicTp y criaBax Ha OCHOBI aJiOMiHit0 GiJbIll AKTUBHUX JI0 KICHIO €JIeMEHTIB
MOXKe TIPU3BOJIUTU JO0 XiMiuHOT B3aeMoii posmsaBy 3 (yTEepOBKOIO, SIKa IE€PEBAXKHO
copMoBaHa 3 OKCH/IIB aJIOMiHIIO Ta KPEMHIIO i 3MEHIITyBaTH KPA€BUN KYT 3MOYYBaHHS
©® [3]. PospaxyHku nokasaju, 1o IIpH 3MOYyBaHHi posiaBoM Boruerpusy (@ ~70°)
MeTaJI IIPOHUKAE y TIOPH BCiX po3MipiB 3 Bucokoo (Giabme 10 M/ ¢) mBuAKiCTIO.

Hocnipxenns Metasizallii BOTHETPUBIB CIIJIaBaMU aJTIOMiHiI0 3 aKTUBHUMMU /10 KMCHIO
€JIeMEHTaMH IIPOBeJIeH] Y MarHiTOAUHAMIYHUX IIe4aX IIPU IIPUrOTYBaHHI CIJIaBiB aJIIOMiHiIO
(AB91) 3 cunikokanbiiem (CK30). Pesysibratu gocipkenb HaBeeHo y Tabuili. 3pocTaHHst
BMiCTy KaJjbIlilo B posmaai Ha 1 % BigbyBajoch B cepeaubomy 3a 0,4 roa npu
enepropurparax, mennmx 0,8 kBr/kr. Oxcupna miiBKa Ha MOBepXHi po3iiaBy OyJia
nrisibHoto. Metasizanis Hai6ibI cTiiikol B po3iiiasi ¢hyTepoBKu (11aMoTHOT 11eryin, BMiCT
AL O, menie 45 %) GyJia HEOAHOPIIHOIO i XapaKTePU3yBAIACh HASBHICTIO JIOKAJIbHUX 30H
36araueHHst METAJIOM i MOOJMHOKUME 3allOBHEHHUX CILIABOM MiKpOTpiluHaMu (PUCYHOK).
[TponukHennsi Metaay y (yTepoBKY KaHay IO3HAYUJIOCh HA 3MEHIIEHHI BEJUYUHU
€JIEKTPOCTPYMY, IO IIPOTiKaB 110 MeTaJIy Ta MeTaJsi30BaHill yactuHi Boruerpusy. HaiimMeniie

XapaktepucTtuka yTepoBku Ta napameTpu Bunnaeku cnnaeis Al-Si-Ca B yctaHosui MOH-3

MaxkcuMaibHa MBUAKICTh TPOCIKHEHHS Pi3HUX
M Temeparypa THIIB YTEPOBKH, M/C

aCOBa_ Ao BHUIIIABKH / yIep -
KaJIbIllIo B 7|

II. 0 PO3IHEKH BOFHCTpI/IBIiI/II/I lamorHa
cmnasi, % 0 Bonorpan (TuaMoTHMiA)

craBy, C SeTom eriia
45 680/650 2,81°107 3,15°107 0,06 10”
17,5 1100/950 6,94 107 945107 0,29 107
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a

CTpykTypa MeTanizoBaHoi pyTepoBKM (LLaMOTHOI Liernn) MarHiTogMHaMiYHOT neui.
a — 30HM NokanbHo 36arayeHi MeTanom, 6 — MikpoTpiluHa 3anoBHeHa crnnasoM. x100.

(na 5 %) e BIUIMHYJIO TIPU BUILIABI CIJIaBiB 3 (DyTEPOBKOIO 3 MIAMOTHOI IETJIH (uac
po6oru nedi ~ 1000 rox). HaiiGiabme (1a 10 %), npu ¢yTepoBili 3 BOTHETPUBKOTO GETOHY
(BMmicT AL O, ~ 35 %, yac po6oru meui ~ 900 rozx). Bona 3a 1eii yac mpocsak/ia MeTagoM Ha
Beio toBigy (100 mm). Ile Bkasye Ha Te, M0 IUTOMHUIT €JIEKTPOOIIP MeTari30BaHoi (hyTepoBKM
He MEeHII, HiX Ha MOPSI/IOK, IepeBUlllyBaB 1leil NOKa3HUK PiIKUX CIJIaBiB, AKi BUIJIABJISAIN
B IIeYi.

Jlns dyreposkn 3 Bosorpany (Bmict AlLLO, ~ 40 %, CaO ~ 25 %) MaxkcuMaJbHe
(23 MM 3a 180 roj) 3Ha4YeHHs BEJMYUHU HPOCAKHYTOTO METAJOM HIAPY BOTHETPUBY
3adikcoBaHo B po60Y0i 30HI HUIKHBOI YACTHHHM KaHAJy, [€, KPIM €JeKTPOCTPpyMY,
reHepoBaHOro iHAYKTOPOM, Ha MeTas] JidA0 eJEeKTPOMArHiTHe IoJie eJIEeKTpOMartira.
Buyrpimus yactuna GyTepoBKU KaHasty, HabJmKeHa 10 OOMOTKH iHIyKTOpa i 6ijis sikoi
CKOHIIEHTPOBAHA HANGIJIBINA 32 TIePEPi30M PiJIKOMETAJIEBOTO BUTKA TYCTHHA €JIEKTPOCTPYMY,
MerasidyBasach 0 18 Mm. DyrepoBKa KaHasly 3 30BHIIIHBOTO GOKY BUTKA, sfKa GiJbll
Bi/iIasieHa BiJi OOMOTKY iHIYKTOpA, MPOCSKJIA MEeTAJI0OM Ha 8 MM, a B paiioHi po604ol 30HH,
nle nie mose ejgexkrpoMartita, Ha 11 MM. Bepxusa uyactuna (dyTepoBKM KaHaly HacuyeHa
MeTaJioM MeHIne, HiXK Ha 6 MM. Taka kapTuHa NMPOHUKHEHHS Meraay OyJa mofibna i s
(pyrepoBku 3 mamortHoi mersau. CrnekTpaabHUR aHasli3 MeTaJi30BaHUX IMapiB (PyTepoOBKU
mokasas HasBHicTb Al, Ca, Mg, Fe, Cu. PenTreHocrnekTpajbHUM aHATi30M BCTAHOBJIEHO,
110 OCHOBHA YaCTHHA TAKOTO METAJi30BAHOIO BOTHETPUBY CKJIAJIAETHCA 3 O -Ale3 Ta AIZSiOS,
npucyTHi Takox crnotyku CaO, CaFe,O,, MgO, SiO,. 36inbiueHns TeMnepaTypu BUILIABKI
CILTaBiB MailKe BABiUi, 9K i KOHIIEHTpAIlii KaJbIlil0 (quTBepo) IIPU3BEJIO 10 I1iABUIIEHHS
HIBU/JIKOCTi IPOCSIKHEHHS (DYTEPOBKU METAlIOM y 3 — 5 pasiB.

HocaijpxkeHns 1mokasaJn, 1[0 3pPOCTaHHSI BMiCTy A1203y ¢yTeposiii i BianosigHe
sumskennsa SiO, migBummio ii criiikicts y cnaBax. ToMy 3acTocOBaHO BOTHETPUBKY Macy
3 BucokuM BmicroM Al O, (6ipme 90 %, MK-90), BoisiHEe OXOMOIKEHHS KOXKyXa CTIHOK
KaHajy, sKi po3raimioBani 6juKve 10 0OMOTKU iHAYKTOpa i B 3a30pi enekTpomaruita. Ile
JI03BOJIMJIO Pi3KO 3MEHIIMTH MeTali3allilo BOrHeTprBa Kata ry Ta 3Ha4Ho (y 2 pas3u 1OopiBHIHO
3 MIAMOTHOIO TIETJIOI0) TIi/[BUIIIATH pecypc 6e3repepBHOI eKCIIyaTailii medi Mpu BUILJIABIL
aJIOMiHieBUX JiraTyp 3 po6ounmu temieparypamu mnounaj 1000 °C.
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TakuM 4MHOM, eKCIIepUMEHTaJbHO BCTAaHOBJIEHO, 1[0 PO3YNHEHHS 1Iepifo B aIoMiHii
B THIJIi MAarHiTOAMHAMI4YHOI 1Ie4i IPU3BOAUTD 0 PosirpiBy posmiasy (15 °Cua 1 % Ce), a
po3unHenHs MarHilo oxosomkye posmias (10 °C ma 1 % Mg). BusnadeHo mBUAKiCTD
OTPUMAaHHS CILJIaBiB, palliOHaJbHi €JIEKTPUYHI HaBaHTaKEHH4 iHAYKTOPIB I1e4i, 30HU BILJIUBY
€JIEKTPOMArHiTHUX I10JIiB HAa METaJi3allil0 BOTHETPUBY KaHaly i YMOBU IIPOTU/iT 3HUKEHHIO
CHJIN €JIEKTPOCTPYMY B KaHaJli. BcTaHoBsieHO TpaHUYHI KOHIEHTpallil aKTUBHUX 10 KUCHIO
METAJIIB y CIJIABAX 3 aJTIOMiHi€M, IKi MOXKYTb e(DEKTUBHO BUILIABJIATICH Y MATHiTOJMHAMIYHIX
nevax npu exeprosurparax 0,1 — 0,8 kBr/kr (uepiii g0 15 %, Maruiit 1o 27 %, Kaabiii
mo 18 %).
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B.A. Cepenenxo, E.B. Cepenenko

WsroToBjieHNe CIJIABOB AJIOMUHUS C aKTHBHHMHU 3J€MEHTaMH
B MaI‘HI/ITOJII/IHaMI/I"IeCKOI‘/i meaun

Pesiome

PaccMoTpeHbl 0COGEHHOCTH TPUTOTOBJIEHUST SKMJIKUX CILJIABOB AJIOMUHHS, COJEPIKAIINX
AKTUBHbIE 2JIEMEHTBI MArHUTOAMHaMMYecKoi meun. OrnpeseseHbl HapaMeTpbl MOJyYeHUs CILIaBOB
AlCe, AIMg, AlSiMg, AlSiCa. YcTaHOBJIEHBI 30HBI TPENMYIIIECTBEHHOTO BJIMSHUS 2JIEKTPOMATHUTHDBIX
moJieil MHAYKTOpa M 3JEKTPOMAarHUTa HA IMPONUThIBAHME METAJJIOM OrHeylopa KaHaja Me4yd u
OTIpe/ieJIeHbl YCIOBUS CHIKEHHST MeTalIn3anun QyTepoBKU.

V.A. Seredenko, E.V. Seredenko

Penetration of aluminium alloys with active elements
in to the magnetodynamic furnace

Summary

Peculiarities of interaction between aluminium liquid alloys containing active elements and
a lining of magnetodynamic furnace were concerned. The parameters of receipt of alloys of AlCe,
AlMg, AlSiMg, AlSiCa are certain. Zones of primary action of electromagnetic fields of inductor
and electromagnet on metal infiltration into furnace canal were established. Condition of liner
metallization reducing were determined.
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