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JAOCJIIZKEHHSA MOKJINBOCTI HIIBUINEHHSA AKOCTI OKATHUIIIB
3A PAXYHOK KPAIIOI'O METOAY HIAI'OTOBKHA
JOHHOI TA BOPTOBOI INIOCTLJIT

Ipoarnanizoeano memoou ynpagiinHa AKiCmio OKAMuUULIe 3a paxyHOK YAPAGLiHHI OOHHOIO
i 6opmosoio nocminmo. Iloxazano, wo oanuii memoo moodice oymu eghekmusHuM 015 nNio-
BUWEHH 81ACMUBOCHEl 3AI30PYOHOI NPOOYKYii, ane He BUKOPUCIMOBYEMbCA 8 NPOMUCILO-
60cmi uepes HeOOCMAamHuI0 00IPYHMOBAHICMb. 3aNPONOHOBAHA HOBA MEXHONO2IS MEPMO3-
MIYHEHHsT OKAMUWiB, AKa 00360JI5€ ICMOMHO NOMNUUMU IX MIYHICMb NPU 6IOHOGAEHHI 8
Oomennill neui. Ilposedeni 00CniodHceH A NO MEPMOIMIYHEHHIO OKAMUWLIE 8 0ONAI0B8ATb-
Hit wawi diamempom 300 mm i sucomoro wapy 400 mm. Pesyromamu docridncens noxa-
341U, WO NUMOMA RPOOYKMUBHICIb 0ONATIOBATILHO20 A2pecamy AHAL0STUHA MEXHOI02iY-
HUM PedAcUMam, MiyHicmov Ha CMUCK 0ONANEeHUX, Npome, MIYHICMb HA YOap i CIMUPAanHs npu
BIOHOGNIeHH] Yy npudamuoi paxyii oonareHux okamuie, OMpUMAHUX 3a NPONOHOBAHOIO
MEeXHON02IE, ICMOMHO Kpauje, Hidc 3a RpUliHAmow. Bnposadoicenns po3podienoi mexno-
JI02Ii 8 NPOMUCTIOBUX YMOBAX 8 Yexax 3 UPOOHUYMEA OKAMuULie 6e3 peKOHCmMPYKYii € 00-
CUMb NPOCMUM [ He BUMASAE CYMMEBUX KANINALOBKIAOEHD.

Knwuogi cnosa: 3anizopyoni okamuuii, 00HHA i 6OPMO6A NOCMIiNb, MEPMO3MIYHEHH, Mi-
YHiCcMb, BIOHOBNIEHHS, OOMEHHA NiY.

Ye.V. Chuprynov, D.O. Kassim, Yu.V. Rekov. Study of the possibility of improving the
quality of pellets through a better method of bottom and side bed preparation. The meth-
ods of managing the quality of pellets due to the management of the bottom and side beds
are analyzed. A literature review of existing technologies in this area was carried out and
it was shown that this issue is not fully resolved in science. Approximate technologies are
studied, their advantages and disadvantages are analyzed. In particular, it is shown that
the use of existing technology will require additional burning of pellets in another unit,
which is technologically impossible and economically impractical. It is shown that this
method can be effective for improving the properties of iron ore products, but is not used
in industry due to insufficient justification. A new technology of thermal strengthening of
pellets is proposed, which allows to significantly improve their strength during recovery in
a blast furnace. Conducted studies on thermal strengthening of pellets in a firing bowl with
a diameter of 300 mm and a layer height of 400 mm. The results of the research showed
that the specific productivity of the firing unit during heat hardening of raw pellets accord-
ing to the proposed technology is practically similar to the technological regimes adopted
in the operating workshops for the production of pellets. The compressive strength of fired
pellets according to the proposed technology and accepted in workshops also practically
does not differ. However, the impact strength and abrasion resistance during recovery from
a suitable fraction of fired pellets obtained by the proposed technology is significantly bet-
ter than by the accepted one. It has been proven that the developed technology allows to
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significantly improve the strength characteristics of fired pellets during the recovery pro-
cess in the blast furnace, which leads to an improvement in the technical and economic
performance of the blast furnace. Implementation of the developed technology in industrial
conditions in pellet production shops without reconstruction is quite simple and does not
require significant capital investments.

Key words: iron ore pellets, bottom and side bedding, heat hardening, strength, recovery,
blast furnace.

IHocranoska npodaemu. [Ipyu BUpOOHUUTBI 3ai30pyIHUX OKATHUILIB BUKOPUCTOBYIOTH JOHHY i
OOPTOBY ITOCTIJIB, SKi 3MIHCHIOIOTH BAYKJIMBHI BILTUB HAa TEXHOJIOTIYHHHN POIIEC TEPMO3MIITHEHHS. B KO-
CTi TTOCTIJII 3aCTOCOBYIOTh TOTOBI 00MmasneHi okarunn y KitbkocTi 30-35% Bim Macu TOTOBOI IPOMYKITii.
TonoBHUM HemoIiKOM ii 3aCTOCYBaHHSI € T€, 1110 00MaIeHI OKATHIII JIOHHOT i OOPTOBOT MOCTLJII IIOBTOPHO
HarpiBaroTecs 10 Temmepatypu 900-1300°C i iX ckIIsTHA 3aTi30CHIIIKaTHA 3B's3Ka PYAHUX 3€PEH, IO €
JDKEPEeJIoM MIIHOCTI OOMajIeHnX OKATHIIIIB MPH BiTHOBJIEHHI, PO3KPUCTANI30BY€THCS, IO MPU3BOIAHUTH 0
YTBOPEHHSI BENUKOI KUTBKOCTI APi0’sI3Ky Mics IX 3aBaHTaKEHHA Y IOMEHHY Mid.

AHaJi3 ocTaHHIX A0CTiTKeHb 1 myOJikanii. KiacuHa TeXHOIOTisS TEPMO3MIITHEHHS CHPHX OKa-
THUIIIB Ha KOHBEEPHIiil 00MMaoBaIbHIM MaIllMHI BKJIIOYA€ BUAUICHHS HA TPOXOTI 3 OXOJIOHKEHUX 00Imaie-
HUX OKaTHIIIB TPboX (pakuiii: 0-5 MM — api0’ 130k (obnanenuit 38opot), 5-10 MM — npomixkHa (pakiis
(roroBa mpoxykuis) i 10-18 a6o 10-20 MM — oOMexyBasbHa (pakwis (TOCTiNk 1 roToBa NpoAyKLis). Yac-
THHA TOTOBHUX OKATHIIIB, sIKa HAIIPABIAETHCS B JOHHY 1 OOPTOBY ITOCTiJIb, YKIIAMAETHCSA Ha KOJJOCHUKOBI
pemiTKH MeBHOIO TOBIUHOIO (1o 100 MM) 3 rotoBux obmaneHnx okatumiB KpymHictio 10-18 abo 10-
20 MM, Ticis 9oro BiAOYBAEThCS YKIIAIKa Ha MOCTLUIb 0€3M0cepeJHhO CUPUX OKATHIIIB IS TX TepMO3Mi-
ITHEHHSL.

Henomnikom kacn4HO1 TEXHOJIOTII € Te, 0 B TPOIIECi TEPMO3MIIIHEHHS CHPUX OKATHIIIB O0MaseHi
OKaTHIII JOHHOI 1 OOPTOBOI MOCTiJIi MOBTOPHO HarpiBaroThes A0 Temmeparypu 900-1300°C i ix ckisiHa
3aJ1130CHITIKaTHA 3B's13Ka PyIHHUX 3€PEH, 110 € JKEPETIOM MiLTHOCTI 00IaIeHIX OKaTHIIIB ITPY BiAHOBJICHHI,
poskpucrtanizoByethes [1]. Lle TsarHe 3a co000 iCTOTHE 3HMYKEHHS MIIHOCTI OOTaieHuX OKaTHIIiB IPU
BIZTHOBJIEHHI B JIOMEHHi}1 €4l P BUIUIABII YaBYHY 3 YTBOPEHHSIM BEIHMKOT KUTBKOCTI JIPi0’ A3KY MicHs iX
3aBaHTA)XEHHS Y BITHOBIIOBAJILHUH arperar, 10 MOpyuUIye i ra30IMHaMIYHUN PEXUM, PIBHUH CXix MaTe-
piaity Ta iCTOTHO TIOTipIIy€ TEXHIKO-€KOHOMIUHI IIOKa3HUKH POOOTH JOMEHHO] TTevi.

[IpoTsirom 6araTboX AECATIIIITH MMTAHHIO €(EKTHBHOTO 3aCTOCYBaHHS JOHHOI 1 0OPTOBO mocTimi
yepes Mpu3My il peKpucTaizalii He MpUAULIIOocH Oararo yBard. JlocBij aBTOpiB Ta IpoBeACHUN JliTepa-
TYPHHUI aHaJi3 CBIAYMTE MPO Te, IO 3apyOiKHI TOCHIAHUKH PO3IISIANH OCTUTL B OUIBIIIN Mipi, SIK Yac-
TUHY 3arajibHOTO IIapy OKAaTHIIIB, HE BUAUISIOUN i B OKpeMy CHCTEMY, B KOTpii BiIOyBalOThCS BIIACHI
razouHaMiuHi Ta (i3uko-ximiuHi nporecu. Tak, kaHaJAChKi BYeHI [2] BUKOHAIN aHaIi3 LIJIOro psiay Ma-
TEeMaTHYHUX MOJIeJIEH MPOLIECiB TEPMO3MILIHEHHS OKATHUILIB i3 BAKOPUCTAHHAM JAOHHOI 1 00pTOBOT mocTini
Ta MOKa3aJIu e()eKTUBHICTh 3aCTOCYBaHHS TEPMOKIHETHUHUX MoAened o0naaeHHs Ha npukiani Kanaacs-
Kkoi 3aizopyaHoi kommanii (IOCC). HenocratHicTh 10CiKeHb B IMiii 00acTi BiMidaroTh i B poboTi [3],
NpOTE, XOU aBTOPH 1 PO3TIISAAI0TH BUCOKOTEMIIEPATYPHI MIPOIIECH, IO BiI0YBAIOTHCS B IIApi OKATUIIIIB HA
00maTIoBaNbHiM MallrHi, TOJIOBHUHN aKLEHT 3p00JIEHO Ha BIUIMB TEMIIEPATYpU AyTTs, IIBUAKOCTI AyTTS
Ta peakIlii OKUCICHHs Ha TeMITepaTypy IIapy Ta 3arajibHi MPOIECH B HhOMY. TpOoXHu maiti Ml JOCia-
HHKH B po0OTi [4], sIKi Ha OCHOBI aHaJIi3y MEXaHiK1 TEII000MiHY, (i3UKO-XIMIYHUX 3MIH ITPOLIECY CYILIKH
Ta MOIEPETHHOTO HArpiBaHHS OKATHILIB Ha KOJOCHUKOBIN PEIiTIi CTBOPHIIM MaTeMaTHUHy MOJEIb, SKa
npoiiiuia nepeBipky Ha (habpwuili 3 BApOOHHIITBA OKaTHIIIB TianpuemcTa Shougang Mining Company.
Mojiens 103BOJISIE JOCIIIKYBATH Ia30JMHAMIYHI TapaMEeTPH 1apy OKATHIINB 1 MOCTLL JIs TPAKTHYHOTO
KOHTPOJIFO BUPOOHHIITBA Ta ONTHMI3AIliT qU3aiiHy KOIOCHUKIB. B poboTi [5] mokaszaHo, 1o JOMiHYIOYNM
MEXaHi3MOM TEIUIO0OMiHY MPU TEPMO3MIITHEHH] OKATHIIIB € KOHBEKIIiS, SIKa BU3HAYAETHCS MTOPI3HICTIO
mapy.

Haiionmxk4e 1o BupitmenHst nporo nuranss migidnuim B8 CPCP [6]. ABTOpchke CBiIOITBO OMUCY€
croci0 oOmajieHHs] OKAaTHUILIB HAa KOHBEEPHIM MallKHi, U0 BKIOYAE YKIAIKy Ha KOJOCHHKOBI PELIiTKU
JTOHHOT TTOCTIJIi 1 CHPUX OKATHIIIIB JiaMeTpoM 6-22 MM, X CyIIIKY, OOTIATICHHS 1 OXOJIOKEHHST;, AJIs1 TOHHOT
MOCTiTI BUAUIAIOTH OONaJieHi OKaTuIli, cepelHii Aiamerp sikux nepesuinye B 1,08-1,75 pa3u cepenniit
JiaMeTp cupHx okatuiiB. [IpoTe, B MpoMHUCIOBOCTI BiH He OYB 3aCTOCOBAaHMH Yepes3 Te, 0 B 00MajIeHNX
OKaTHUIIaX 3asBIIEHOT KPYITHOCTI (6-22 MM) 32 MiHIMaITEHUM Koedirieatom 1,08 (Bix cepeqHporo miamerpa
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14 mm e 15,12 mm) 69,1% okaTuiiB JOHHOT MOCTLT Oy Iy Th MOTPAIUISTH B TOTOBY IMPOAYKIIif0. 32 MaK-
CUMaJIbHUM KOe(illieHTOM JliaMeTp OKATHIIIIB ITOCTLTI MOBHHEH OyTH Ha 2,5 MM OillbIlle MaKCHMAaJIbHOTO
PO3Mipy TOTOBHX OKATHIIIB (BiZl CEpeaHBOTO aiamerpa 14 MM 11e 24,5 MM), TOOTO Taki OKATHII B TIOYAT-
KOBUX OOMaJIEHNX OKATHUIIIAX 32 BiIOMHM CIIOCOOOM BiICyTHI. B iboMy BHUIAIKY IS TOHHOI 1 60PTOBOT
MOCTLTI HEOOX1MHO Oy/ie B OKPEeMOMY arperati oOatoBaTH CIEIiadbHO IMiJrOTOBJICHI BEIHMKI OKATHUIIN
(24,5 MMm), 1110 ICTOTHO YCKIJIQJTHFOE 1 IMiIBUIILY€ BapTICTh TEXHOJIOTIi OTPUMAHHS TIOCTiJI.

SIKmmIo >k BpaxyBaTH, 10 B JOMEHHIH IIaBIi BAKOPHCTOBYIOTH OOTaIeHl OKATUII 3 MEHIIINM Jlia-
MeTpoM 5-18 a6o 5-20 MM (3a MiHIMaIEHUM KoeditienToMm, 1ie 12,42 i 13,5 MM), TO B TOTOBY HPOJIYKIIitO
notpanuTh 69 1 67,5% (Bix ix MakcumansHOro po3mipy 18 i 20 MM) obnaneHux OKaTHIIIB JOHHOI 1 6op-
TOBO{ TOCTLJI, SIKi TPOMIIIIN TOBTOPHUH BHCOKOTEMIIEPATypHHUI HATpiB, 3 PO3KPHUCTATII3AIIIEI0 3aTi30CH-
JIKATHOI 3B'SI3KU PYIHUX 3€peH 1, BIATIOBITHO, 3 HU3HKOIO MIITHICTIO TIPH BiTHOBJICHHI, IIIO TiCIIS 3aBaHTAa-
JKCHHSI OKATHILIB B JOMEHHY ITi4 PU3BEE A0 MOPYLICHHS 11 ra30IMHAMIYHOTO PEXHUMY 1 3HWKEHHS TeX-
HiKO-€KOHOMIYHUX TTOKa3HUKIB pOOOTH: 3MEHIIICHHS IPOTyKTUBHOCTI IOMEHHOI T1edi 1 301 TbIIIEHHS TTUTO-
MOi BUTpaTu KOKCy. 3a MakcuManbHUM Koedimiearom — 20,125 i 21,875 mm (mepesuiienns Ha 2,125 i
1,875 MM Bii MAKCUMAJILHOTO PO3Mipy OOMaJICHUX OKATHIIIB) OKATHIII JUIsl JOHHOI i OOPTOBOT MOCTI B
TOTOBIH MPOAYKILIi MPOCTO BiACYTHI, 1 MOCTLIL HEOOXiAHO OyIe TaKOXK OTPHUMYBATH B OKPEMOMY arperari,
1110 IPAaKTUIHO HEMOKIIUBO.

Merta cTaTTi — TOCIiPKEHHS MOXKIIUBOCTI MIBUILICHHS SIKOCTI CHPOBHHHM 33 PaXYHOK YJIOCKOHA-
JICHHS TEXHOJIOT1{ IMiITOTOBKH JIOHHOI Ta OOPTOBOI MOCTLNI B IIeXaX 3 BUPOOHUIITBA 3ATi30PYTHUX OKa-
THIIIIB.

Buknan ocHoBHOro martepiany. JloHHa MOCTiJIb BUKOPUCTOBYETHCS IS 3a1I00IraHHs 3a0MBaHHS
YKHBOTO TIEPETHHY KOJIOCHUKOBOTO TOJIS O0MAaNOBAIFHHUX Bi3KiB CHPUMH OKAaTUILIAMH, 3aXHUCTY KOJIOCHH-
KiB BiJI IeperpiBy B BUCOKOTEMIIEPATYPHHUX 30HAaX TOpHA, MOJIINILIEHHS SKOCTi TOTOBOIO MPOAYKTY 3a pa-
XYHOK CTBOPEHHS pPalliOHANBbHOI MiHIMAIbHOI PI3HUII TEMIIEpaTypH Ha TPAHHUI MIAP-TIOCTLNG 1 BEpXy
mIapy, a TaKkoX JUISl MiABUIICHHS CTYMEHs] TEPMO3MILHEHHS! CUPUX OKATHIIIB HWKHBOI YaCTHHH IIapy.
BopToBa mocTiiib BUKOPUCTOBYETHCS IS MOJIMIIEHHS IKOCTi 00TMaleHHs CUPUX OKATHILIIB Y OOpTIB BH-
MATFOBAIIFHUX Bi3KiB, BUPIBHIOBAHHS CTYIICHIO TEPMO3MIITHEHHS CHPUX OKATHIIIIB T10 IIUPYUHI MAIIUHH i
3ax¥cTy OOPTIB BUMATIOBAIFHIX Bi3KiB BijI IEpErpiBy B BUCOKOTEMITEPATYPHHUX 30HAX TOPHA.

J151s1 po3poOKH TEXHOJIOTTYHUX PillIeHb 3 MMOKPAILCHHS SKOCTi 3aJ1i30pYyAHMX OKaTHIIIIB 32 paxXyHOK
YIpaBIIiHHS TOHHOIO 1 OOPTOBOIO MOCTULTIO OyJH TpOBeNeHI HACTYIHI JOCTIHKEHHs. 3 MiATrOTOBIEHOT
HIMXTH BUTOTOBJISUIM CUPI OKATHIII KPYIHICTIO, siKa 3a0e3neuyBayia OTpPUMAaHHS OKaTHIIB (paxiii 5-18
a0 5-20 MM i BuALIIEHHS 3 HUX JIOHHOT 1 60pTOBO1 mocTii +18 a6o +20 MM. 30kpeMa BpaxoBYBay, 110 B
npoleci TEPMO3MILHEHHS ITPY MaKCUMaIbHIN Temnepatypi Bunany 1300°C cTyniHp ycaaKu OKaTHILIB, B
3aJICKHOCTI BiJl CKJIamy, CTAaHOBUTE 2-7%. TepMO3MIITHEHHS OKATHIIIB 3IIHCHIOBAIM B OOMATFOBATBEHIN
vari [7] niametpom xuBoro neperuny 300 MM i BucoToro mapy 400 mm. Bucora mapy noHHOT i 60pTOBOT
noctiai 100 1 70 MM, BIAIOBIIHO.

Pesynpratn BunpoOyBaHb HaBeIeHI B TaOIUII, 3 K01 BUIHO, IO MIUTOMA MPOAYKTHBHICTH 00ma-
JOBAJIFHOTO arperary Ipy TEPMO3MIITHEHH] CHPHUX OKATHIIIB 32 TIPOTIOHOBAHOIO TEXHOJIOTIEI0 IPAKTHIHO
aHaJIOr1vyHa TEXHOJIOTTYHUM PEXKUMAaM, 110 IPUIHSATI B AIF0YUX [1€XaX 3 BAPOOHHUIITBA OKATHIIIIB, 3a BUHS-
TKOM BUKOPHCTaHHS MakcUMaIbHOTO (1,75) KoedimieHTa KpyImHOCTI, P SKOMY ITUTOMA ITPOAYKTHBHICTh
TPOXH HIDKYE. AHAIOTIUHI TCHIEHIII] CTOCYIOTHCS 1 ITOKa3HUKA MIITHOCTI Ha CTUCK OOITaJICHUX OKATHIIIIB
3a MMPONIOHOBAHOK TEXHOJIOTIEIO 1 MPUHHATOIO Y 1IeXax. A oCb MILIHICTh Ha YAap i CTUPAHHS IIPH BiJHOB-
JIeHH1 y npuAaTHoOl (pakuii oOnaneHnx OKaTUILiB, OTPUMAaHUX 32 IPONIOHOBAHOIO TEXHOJOTIEI0, iICTOTHO
Kpallle, HiK 3a IPUHHATOIO, TaK SIK BOHU HE MPOXOJMIM IIOBTOPHOTO BUCOKOTEMIIEPATYPHOIO HArpiBy i
MaroTh 3aJII30CKIISTHY 3B'SI3KY PYJHUX 3€peH.

VY okarumax, o0najaeHux 1mo cnocody, o NpUHHATHH B AIF0YHX LieXaxX, B 3HAYHIA YaCTHHI 3aJ1i30-
CHITIKaTHA 3B'sI3Ka PO3KPHUCTANTI30BaHa, IO TATHE 32 COOOIO iX OijbIlle pyiHYBaHHS MPH BigHOBJIEeHHI. CTy-
TIiHb BiTHOBJICHHS OOITaJICHUX 3a PO3POOICHUM CTIOCOOOM OKATHIIIB HE3HAYHO HIDKYHH, HIK 3a ICHYIO-
YHM.

TakuM YMHOM, po3pO0OJICHA TEXHOJIOTIA J03BOJISE ICTOTHO TOJINIINTH XapaKTEPUCTHUKHA MIilTHOCTI
00TTaJIeHNX OKATHIIIB B TIPOIIECi BITHOBJICHHS B JOMEHHI €9, IO MPHU3BOAMTD JIO TOJIMIIICHHS TEXHIKO-
€KOHOMIYHHX MMOKa3HUKIB POOOTH IOMEHHOI ITEYi.
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Tabmuws
[opiBHAHHS MOKAa3HUKIB SKOCTI OKATHIIIB, OTPAMaHUX
3a 109010 Ta pO3pOOISHOI0 TEXHOIOTIIMHU

. Texnomoris 3rigHo [6]
Ilokazuuku Jliioua Texo-
JIOl"if{ kmin = 1,08 kmax = 1,75

[TuToma npoaykTusHicTs OKM, T/M*-To11 0,96 0,96 0,91
MIIHICTS Ha CTUCK OKATHIIIB, KI/OK
(ACTY ISO 4700:2005) 231 233 235
MirHicTh pu BimHOBIIEHH] (16,3 MM), %
(ACTY ISO 4700:2005) 63,4 629 66,7
CrupaHHiCTh IPH BigHOBICHHI (-5) MM, %
(ACTY ISO 4700:2005) 9.3 94 87
CrtyniHb BimHOBICHHS, %0
(ACTY ISO 7215:2007) 88,5 88,6 86,7

[IpogoBskeHHs TaOIUIT
Po3pobiiena TeXHOIOT 15

IToka3zHukn 18 mu +20 My
18-20 18-22 18-24 20-22 20-24 20-26
MM MM MM MM MM MM

[Turoma npoaykTuBHicTE OKM,
/M TON

MIIHICTh Ha CTHCK OKATHIIIIB,
kr/ok (JICTY ISO 4700:2005)
MinnicTs npu BigHOBIEHH] (+6,3
MM), % (JACTY ISO 4700:2005)
CTHpaHHICTh [IPU BiTHOBIICHHI (-
5) mm, % (ACTY ISO 4700:2005)
Cryminb BimHOBIIEHHS, %0

(ACTYVY ISO 7215:2007)

0,96 0,96 0,95 0,96 0,95 0,87

231 235 236 234 232 238

85,8 84,1 81,5 83,4 83,7 82,6

4,2 3,9 4,1 3,7 3,8 4,3

87,4 88,1 87,2 86,9 86,3 84,2

BripoBakeHHs! po3po0ieHOT TEXHOOTIT B MPOMUCIOBHX YMOBaxX B IIeXax 3 BAPOOHUIITBA OKATH-
11iB 6€3 PeKOHCTPYKLIT € JOCUTh MMPOCTUM 1 HE BUMAarae CyTTEBUX KalliTaJloBKJIageHb. HeoOXiqHO Tinbku
3MIHUTH BEJIWYHMHY OTBOPIB AESKUX 30H iCHYIOUHMX I'POXOTiB. Buxoasuu 3 BUPOOHUIITBA MaKCUMAaIbHOTO
po3mipy puaaTHOI Gpakilii oonaenux okatutri (18 ado 20 MM) 1 TeBHOT eKCTIEpUMEHTAITEHOT BETHIHHA
ii 3MEHILIEHHS 3a paXyHOK ycaJKu (3a3Buuaii B fiana3oHi 2-7 % abo, BiAMOBIIHO, AJIs1 KOKHOTO MakcuMa-
JBHOTO po3Mipy obmanennx okarumis 0,4-1,5 a6o 0,5-1,7 MM BHUXiZHOTO JiaMeTpa CHPHX OKATHIIIB B
MpoIIeci iX TepMO3MIIHEHHS), BU3HAYAIOTh PO3Mip MaKCUMAaJIBLHOTO JllaMeTpa CUPUX OKAaTHIIIB, 00 Ma-
KCUMaJbHHUH iaMeTp 0ONaJleHnX OKaTHIIB OyB Ha 2-4 MM OiTbllie MAKCHMAIIBHOTO JiaMeTpa MpUAaTHOT
¢pakuii. TakuM YUHOM, MAaKCUMAIIBHUH JliaMeTp CUPUX OKaTHILIB IIOBHHEH OyTH, 3 ypaxXyBaHHSIM MaKCH-
MaJTLHOTO JliaMeTpa MpHuaaTHOI Ppaxiiii 00maJeHnX OKATHIIIB 1 [lialta30Hy BeTMYMHH yCaJIKH, BiIMOBITHO,
22,5-23,5 abo 24,5-25,7 mmM. TTicis TepMO3MIITHEHHS 3 OOMAJICHMX OKATHUIINB BUUISIOTH TIOCHIIOBHO Ha
rpoxoTi HacTynHi gpakuii: 0-5 MM — Api0’s30K y 3BopoT; 5-18 abo 5-20 MM — npuaaTHa Qpakiis rOTOBOT
npoaykiii; +18 abo +20 MM — foHHA 1 OOPTOBA IMOCTIIb.

BucHoBku
1. [IpoananizoBaHi TEXHOJOTiYHI PIiLIEHHS MO BIOCKOHAJIEHHIO MPOLECY TEPMO3MIIHEHHS 3aTi-
30pyIHHUX OKATHIIIB 33 PAXyHOK YIPaBJIiHHS JOHHO Ta OOPTOBOIO OCTULIIO. BU3HAaYeHO, 110 TOTEH-
iajl bOTo MEXaHi3My B IMPOMHUCIIOBOCTI MOBHICTIO HE pPeayi30BaHUI depe3 BiJACYTHICTh BiIOBIAHUX
IOCIIIIKEHD.
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2. [IpoBezeHi 1abOpaTOPHI CHIKAHHS [T BiIPAI[IOBaHHS HOBOT TEXHOJIOT1I, sSiKa nepeadavae Bu-
KOPHUCTaHHS Yy SIKOCTI JOHHOT Ta OOPTOBOI IMOCTIIII TiTbKK OOMANIEHUX OKATHIIIB JiaMeTpoM Ha 2-4 MM
OunpIe giamMeTpy, M0 0OMEXy€e MaKCUMAIIBHAN JiaMeTp MPUAATHOI (Dpakilii 00TaJeHHX OKaTHIIIB.

3. AHai3 XapaKTepUCTHK IIPOIIECy TEPMO3MIITHEHHS Ta SIKOCT1 OTPUMAHHX 3aTi30pyIHUX OKATH-
1IiB [TOKa3aB, U0 IPU 3aCTOCYBaHHI HOBOT TEXHOJIOTIT MUTOMA IPOAYKTHBHICTH OOIAIIOBAILHOTO arpe-
raty He 3MIiHIOEThCS, 3aIHIIAEThCS CTAOUTHPHUM MOKa3HUK MIIHOCTI Ha CTUCK OOMAaJICHUX OKATHIIIB, aJie
BiZIOyBa€eThCSI 30UTBIIIEHHS MIITHOCTI HA YAap 1 CTUPaHHS MPH BiJHOBJIEHHI, IO MMO3UTHBHO BioOpaXka-
€TbCS Ha pOOOTI JIOMEHHOT TIeui.
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METO/A HEUTPAJIIBALIIL 3AJII30BMICHUX ®A3
B JINBAPHUX AJTIOMIHIEBUX CIIJIABAX
CUCTEMMU Al-Si-Cu 3 BMICTOM 3AJII3A J10 1,5 % MAC.

Y cmammi npeocmaeneno pesynvmamu excnepumMeHmanbHux O00CHiONHCeHb, AKi 0eMOH-
CMPYIOMb MOICTUGICTNG HEUMPAI3ayii HECNPUSMAUBUX 3ATI308MICHUX (a3 8 ATTOMIHIEGUX
cnnasax cucmemu Al-Si-Cu, ompumanux memooom aumms, 3a OONOMO20H0 MOOUPIKY-
sannsi Cr, Mo, V'i Co. Ilpogedeno ananis eniuey yux eiemenmis Ha npoyec Kpucmanizayii,
MIKpocmpykmypy ma ¢azosutl ckiao anominiceux cnaasis. Ompumani pe3yromamu c6io-
yame NPo CYMMmEGi 3MiHU Y MOp@onoeii ma po3nodini 3aniz08micHux ¢az, wo 00360.5€
NOKpAWUmMu MEXaniuni ma eKCniyamayiini Xxapaxmepucmuky arioMIiHIEBUX CNAGIs.
Kniouosi cnosa: moougixysanms, MIiKpoCmMpykmypd, auOMIHIESI CHAABU, GMOPUHHE
BUPOOHUYMBO, 3ANI308MICHI (hasuL.

M.A. Fon Pruss. Methods of neutralization of iron-containing phases in cast aluminum
alloys of the Al-Si-Cu system with iron content of up to 1,5 mass. %. The article discusses
the effectiveness of various modifiers, namely chromium (Cr), molybdenum (Mo), vana-
dium (V), and cobalt (Co), in neutralizing the negative impact of iron on the properties of
aluminum alloys in the Al-Si-Cu system by altering the morphology of iron-containing
phases. The current advancements in the modification of aluminum alloys are examined,
focusing on the influence of these elements on microstructural changes and mechanical
properties. An in-depth analysis of the microstructure was conducted, and the optimal con-
centrations of the modifying elements were identified to achieve enhanced mechanical
characteristics. The study highlights that the addition of Cr, Mo, V, or Co facilitates the
formation of a fine-grained structure and significantly reduces the size of iron-containing
phases to approximately 10 um. Furthermore, the research elaborates on the thermody-
namic interactions between iron and the modifying elements, providing insights into the
mechanisms by which these modifiers influence the crystallization process and phase dis-
tribution within the alloy. This study opens new avenues for the development of high-per-
formance aluminum alloys with optimized microstructures through precise control of mod-
ifier concentrations. The improved alloys exhibit superior mechanical properties, making
them suitable for applications in various industrial sectors, including automotive and other
industries, where high strength and reliability are critical. Experimental results demon-
strate that the strategic addition of Cr, Mo, V, and Co can effectively mitigate the adverse
effects of iron inclusions, leading to alloys with enhanced ductility, tensile strength, and
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