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1 AkTyanbHICTh pOOOTH.

B nmanwmit yac Ykpaina, He TUBIISIYUCH HAa BINCHKOBHM CTaH, BUI00yBae
HIOPIYHO BIAHOCHO BENUKY KUIBKICTh pyAu. | moTpeda y iboMmy BUIOOYTKY 3

KOXXHUM POKOM OyJi€ 3pOCTaTh

Tpeba BiAMITHTH, 110 TPUPICT BUIOOYTKY Oyl JOCATAETHCS BBEACHHSIM HOBUX
NOTY>KHOCTEH Ha pyIHHUKaX , IaXTaxX Ta ripHU4Y030aradyBajbHUX KOMOIHAaTaxX

Ta IHTEHCU(DIKaII€I0 TPOIIeCy BUAOOYTKY Ta MePEepoOKU PYIH.

VY 3B’3Ky 3 IUM 3pOcTae morpeda B 3MIHHUX 1 3aMaCHUX YaCTHHAX
oOJnaiHaHHS, 110 MPAIIOE B 0COOIMBO BAXKKUX YMOBaxX. Bemunka KiIbKICTh
3MIHHUX JIeTa’eil rpHuY0100yBHOI Ta TpHUY030araqyyBaibHOI TEXHIKH

BUTOTOBJISIETHCS 3 BUCOKOJIETOBAHOI MapraHileM CTall.

SIK BUJHO 3 JIITEPATypHOTO OTJISIY, B HAJJaHUX MaTepiajax € BKe BEIHKI
MIPAKTHKY Ta HAMIPAIFOBAHHS MPO 3arajibHi MPUHIUMIHN (POPMYBaHHS CTPYKTYPH Ta
BJIACTMBOCTEH neranedi. B nmuBapHuX 1exax 0aratbox 3aBOIB  BiIOBIIAJIbHI
BUJIMBKH, 110 NPALIOIOTh B OCOOJMBO BaXKKHX yMOBaX, BIIJIMBAIOTh TUIbKU 31
CTaJll, BUIUIABJIEHI MeTOJAOM OKHCHEHHS. Lle cTBoOproe neski oprasizamiiHi
TPYJHOII B poOOTI JIMBApHOTO IieXy. AJie Ha IIel Yac iCHy€e TeBHUM OedIuT y
KUIBKOCT1 BIJXOIB MPOMUCIIOBOIO OPYXTy BHCOKO MapraHueBoi craii. [lnaBka
METOJ/IOM TIepEIUIaBy Ma€ Iy HU3KY TepeBar: OUTbIl BUCOKA TPOIYKTUBHICTD
neyei, HIK4Ya BUTpaTa eNeKTpoeHeprii , ¢epocriaBiB, CIPOIICHHS MPOIECY
IUIaBKM Ta 3HMXKEHHSI TPYJIOMICTKOCTI Ta € BEIUKI IPOOJEeMH 3 MOJIOMKAMHU
rpadiTOBaHUX ENEeKTPOIIB, CTIUKICTIO (PYyTEPOBKH, MOB’SI3aHUX C J0JIATKOBOIO

00poOKoro MetanoOpyxty niasumy Ne322 srigno JICTY 4121-2002.



2 Mera 1 3aBIaHHs JOCTIHKEHHS.

B nmaniit po6oTi mpeacTaBieHi pe3yIbTaTi BUIPOOYBaHb, IPOBEICHUX B
muBapHoMy 1iexy 3JIM3 ¢imist 2, B mOpiBHSHHI BUPOOHMIITBA 1 SIKOCTI CTai
110I'13J1, BumIaBIeHOIO METOAOM TEpEeIiaBy Ta OKHCIEHHS. SIK TMocCimoBe
MOKpAIIeHHs] BJIACTUBOCTEW TOTOBOTO MeETaly BKa3aHI pPEKOMEHJAlli To
BukopucTanHio ctam 120I"'18X23MHJI s OpoHe dhyTepyBadbHUX ILUIUT Ta
KOHYCHUX OpoOHEl 3 METO MIABHUINEHHS EKCIUIyaTalliifHOrO pecypcy i
MIJBUIIICHHS E€KOHOMIYHOI €(EeKTUBHOCTI iX 3acTOCyBaHHS B TIpHUYO-
30arauyyBajJbHOMY BUPOOHHUITBI. PO3risiHyTa MOXJIMBICTH BUKOPHUCTAHHS
pPEXKUMIB TEPMIUYHOI OOPOOKH BKa3aHOI MapKu CTalll i OpoHe (yTepyBajIbHUX
IUTUT Ta KOHYCHUX OpOHEH.

Bci  BumpoOyBaHHA € aKTyaJlbHUMH Ta MOTPEOYyIOTh  MIUPOKOTO

BIIPOBAPKCHHS Y BUPOOHMIITBI.

3 Marepian Ta METOIUKA TOCIIIKEHb.

Bucoko MapranmeBa cramp aycrteHiTHoro kimacy 110T'13JI  mmpoxo
BUKOPUCTOBYETHCSI Y BUTOTOBJICHHI JIeTaieil ripHU40-30arauyBajibHOrO OOJIaJHAHHS,
30KpeMa KOHYCHHX JpOo0apoK, Ma€ BHCOKI 3HOCOCTIMKI Ta aHTUKaBITaIlHI
BJIACTUBOCTI, MAa€ BHUCOKY 3HOCOCTIMKICTh B OJIHOYACHHI BIUIMB BHCOKOTO THCKY,
TeMmrepaTryp 1 JWHAMIYHUX YJapHUX HaBaHTaXeHb. (OCOOJIUBICTIO eKCIUTyaTali
JeTane  TIpHUYO-30aradyBajbHOTO  OOJIaHAHHSA, SIKI  BUTOTOBISIIOTHCS 3
BHCOKOMApPIaHIIeBO1 CTall, € O€3MocepeHe 3ITKHEHHS iX 3 TIPCbKUMH OpOAaMH abo
pyI0I0, IO MPUBOAWUTH [0 pPYHHYBaHHS MOBEPXHEBOTO IIapy MeTairy, TOOTO
3HOUTyBaHHSA. POpMyBaHHs MPOIECY 3HOIIYBAaHHS B MEPILy YEpry 3aJeKHUThb BiJ
BJIACTUBOCTEH SIK a0pa3uBHOrO MaTepially, TaK 1 MaTepiaiy, 10 3HOLIYEThCS, a TAKOXK
B/l LIBUAKOCTI KOB3aHHS YaCTUHOK a0pa3uBYy Ta BUJY 3HOIIIYBAHHS, SIK1 BU3HAYAIOTHCS
YMOBaMHM €KCIUTyaTtalii. 3HayHy 4YacTUHY HOMEHKJIATypH 3MIHHHUX JeTajiell TipHUYO-
30aradyBajlbHOr0 OOJIaJIHAHHS CKJIAJal0Th JIeTalll TMOAPIOHIOBAIBLHUX MAIIUH 3

yIapHO-aObpa3uBHUM BUOM 3HOITYBaHHS, TaKUX K OapabaHHI MJIMHU PI3HUX THUIIIB:



KYJIbOBI, CTEP)KHEBI, camMo 3]/IpiOHIOBaHHs Ta 1HIIEe. OCHOBHI OTpUMaH1 pe3yJbTaTH Ta
ix HOBHM3HA. BiNbII BHCOKAa 3HOCOCTIMKICTh CTAJICH 13 MiABUINCHOI KOHIICHTPAIIIEIO
Mapra’iflo Npyu BUIPOOYBAHHAX Yy KyJTbOBOMY MIIMHI MOke OyTH MOB’si3aHa 3 iX
O1TBIIIOI0 3AATHICTIO JIO 3MIIIHEHHS B TAKUX YMOBaX MEXaHIYHO1 Jii Ha TOBEPXHEBUM
map. Bimomo, 1m0 3aranbHUI €PeKT 3MIMHEHHS CKJIAACThCS 13 3MIIMHCHHS BiJ
IIacTU4YHO1 Aedopmallii TBEPJAOro pO3uHHY, Bl (Pa30BUX MEPETBOPEHH MPH PO3Mai
TBEPJIOTO PO3YMHY, Bijl 3MILIHEHHS HOBOI (pa3u. [Ipu 1bOMy CTYMiHb BIUIUBY KOKHOTO
(dakTopy BU3HAUAETHCS YMOBAMHU €KCIUTyaTallil Ta XIMIYHUM cKianoM ctam. Crani i3
3HIDKCHOIO KOHIICHTPAIIEI0 MapraHil0 MarTh MEHINY CTaOUIBHICTh ayCTEHITY Ta
3/1aTH1 OUIBIIIO0 MIPOIO 3MIHIOBATH CBO1 BJIACTUBOCTI IPU HABAHTAXKEHHSX BHACIIIOK

NEPETBOPEHD, 1[0 BUHUKAIOTH MMiJ1 €0 MIIACTUYHOIL Aedopmariii

[IpakTyHE BUKOPUCTAHHS PE3YJIBTATIB JOCIIIKEHb.

[IpoBeaeHMMU AOCTIPKEHHSIMU BCTAHOBJICHO, IO JJIsi JETaleu, sKi
MPAITiOI0Th MPU HU3BKUX YAAPHUX HABAHTAXEHHSX, TOIIHPHO BHKOPHUCTAHHS
ayCTeHITHOI 3HococTiiKoi ctami 1100'13J] 3 koHIIeHTpalli€r0 MapraHIlo 10 PiBHS
12,5% Bwmicty maprasirro, a Byriemo — g0 1,25% Bmicty. Lle m103BOIUTH
MIJBUIIUTH pecypc poOOTH JeTajied MpU 3HUIKEHHI BUTpPAT MapraHIeBUX

depociuiaBis.

BucHoBku

1. BcraHoBIIEHO, 1110 CTaJlb BUIIaBJI€HA METOJIOM MEpEIUIaBy Ma€ JEKUIbKa
ONBIIMKA CKJIaJ BYIJEII0, KPEMHIIO, XpPOMY Ta HIKEI Ta BIAHOCHO
BUCOKHI ckiaa Gochopy B MOPIBHIHHI 31 CTATIO BUILIABIEHOT METOIOM
okucieHHs. OqHak, npy J1000My METO/1 BUILJIABKU XIMIYHUH CKJIa] CTajl
3HaxoauThes B Mexkax JCTY 8781:2018 ta T/ 3aBony.

2. Cranb BUILUIAaBJICHAa METOJOM OKHUCJICHHS MICTUTh 3HA4YHO MEHILY
KUIbKICTh a3oTy (a301-0,012-0,016%), uuM mpu METOJ1 BUILJIABKU -

MeperiaB.



3. MikpocTpykTypa, BMICT HEMETaJeBUX BKIIOYEHb Ta iX MNPUPOJA HE
OJTHAKOBI /1T 000X METO/IiB BUILJIABKH.

4. PiBeHb MEXaHIYHUX BJIACTHBOCTEH 1 XOJIOAOCTIMKICTH CTAIl BUIUIABIEHO]
o0oMa MeTOaMH HE OJHAKOBI.

5. TexHIKO-eKOHOMIYHI MOKa3HUKN BUPOOHUIITBA CTAJIl METOJOM TIEPETUIaBY
BUIIE, HI)K OKUCIICHHS.

6. BupoOHu4i BUMpOOYBaHHS MMOKa3aJd, IO BIUIMB METOJIa BUILJIaBKU
BHCOKO MAaprafIeBOi CTaJi Ha 3HOCOCTIWKICTh BIJJTABOK Ha MOMEHT
IIPOBEJICHHSI pOOIT BUSIBUTU HE BJIATIOCh.

/. 3riiHO BKa3aHUX JIITEPATypHUX Ta MNPUBEACHHX B WLIA poOOTI JAHHUX
PEKOMEHIOBAHO 111 BUPOOHHUIITBA OCOOTMBO BaYKKO MPAITIOI0YHX JIeTaIeh
ripHUYO0-30arauyBajbHOTO KOMIUIEKCY BUKOpUCTOBYBaTH cTasib 1 10I°13J1,
BUPOOJIEHY METOJOM OKUCJIEHHS (Ha CBIXKIHM IIMXTI1) Ta 3 BMICTOM BYTJIELO
0,95-1,25% Tta mapranio 6;m3bk012,5%.

8. IlpoBenenns BumpoOyBaHb mokaszanu, mo ctanb 12001 8X2MHJI Bonomaie
O1IbIII BUCOKMM PIBHEM MEXAHIYHHUX BIACTUBOCTEH, Hixk cTans 1100713J1.

9. Cranp 120I'18X2MHJI Tepriuth B TOAWHU Mpalli HAKJIEN MOAIOHO cTaji
110I'13JT 1 3gaTHa Kpalie IpaioBaTd B yMOBaxX yAapHO-aOpa3MBHOTO
3HOCY.

10.ITpomuciioBi BUNPOOYBaHHS KOHYCHUX OpoHEeW Ta pyTepyBaJIbHUX TUITUT
IapOBOTO MJIMHY , BIiMTHX 13 cTani 120I'18X2MHJI He mpoBoaunuchk,
ajyie HasIBHICTh Pe3yJIbTaTiB BUMPOOYBaHb 00pa3KiB 3 IIi€T CTall MOKa3alu,
mo BimmmBkM 13 cram 1200'18X2MHJI OynyTh 3HAYHO BUILMMH IO
MEXaHIYHUM BJIACTUBOCTSAIM BummBKamM 13 crtaml  110I'13JI 1o
3HOCOCTIMKOCTI Ta IOBIOBIYHOCTI.

11.Bukopucrtanss cram 1200'18X2MHJI nns konycHuUX OpoHeit Ta OpoHe-
¢yrepyBanpHux maMT 3amicth crami  110I'13J1  go3Bonsie martu
E€KOHOMIYHMI e(eKT MPU MACOBOMY BUPOOHHIITBI ITUX BUPOOIB.

12.BianoBijiHO 10 (PaKTUYHUX 3HAYEHBb XOAUMOCTI OJHAKOBUX HaliMEHYBaHb

BUpo06iB i3 ctaneit 110I'13J11 120I'1 8X2MHJI, BukoHaHMX METOIOM



OKHCJICHHS, @ TakoX 3 YypaxyBaHHSM IONMPABOYHUX KOE(]IIi€HTIB, IO
BPaxoBYIOTh 3HAYEHHS JOCTOBIPHOCTI (DAKTUYHOTO KITBKOCTI XOIMMOCTI
Ta 3HAYEHb MEXAHIYHMUX MOKA3HMKIB IS JAHUX MapoOK CTajeil, MO)KHA
OPUMHATA 32 PO3PaxXyHKOBE 30UIBLICHHS XOAMUMOCTI BHpOOIB 13 cTami
120I'18X2MHJI maxg ctamaro 110I'13J1 - 30%.

13. Takum 4MHOM, PI3HULIS MK COOIBAPTICTIO OAHIET TOHHHU MIPUIATHOI CTal
120T'18X2MHJI i ctami 110I'13JI Ha OCHOB1 HaBEICHUX BHIIE aKTyalbHUX
nanux 1o 3JIM3 ¢iist 2 CTaHOBUTE:

14.Buxoasun 3 BUILEBUKIIAECHOTO, TCOPETUYHUN EKOHOMIUHUM €(EeKT BiA
3aCTOCYBaHHsI BUpPOOiB, BUTOTOBIEHUX 13 cTaii 120I'18X2MHIJI (meton
BUILJIABKM — OKHUCIeHHs) 3amicTh ctami 1100°13J1 (meTon BumuiaBku —

okucieHHs) ckiaae 20753,27 rpH. Ha KOXKHIM TOHHI TOTOBOTO BUPOOY.

PED®OEPAT

Tema pobotu: «JocmimkeHHs HakTopiB, 110 BIUIUBAIOThH HA SIKICTh CTaILHOTO
mutTs B yMoBax KPM3 Ta po3pobka 3axoiiB 3 MIJBUIIEHHS XapaKTEPUCTUK

BUPOOIB.»

Po6ora mictute 87 crtop., 23 puc., 21  Tabm., 16 cnainis.

Buxknanenns 3micty po6otu: [IpuBenena y marictepchbkiil aucepraiiii pooora

HaITpaBJICHA Ha BU3HAYE€HHI ONITUMAaJIbHOIO MCTOOY BI/IpO6HI/IHTBa Ta



xiMiuHoro ckjany jast ctaiai 110I'13J1 3 MeToro mojaanbiioro moxkpamieHHs
BJIACTUBOCTEH JIeTajeil 70 BUPOOHUUIX arperaTiB 3a1i30pYIHOTO KOMILJIEKCY
[UIAXOM 3aMiHM Il€1 Mapkd cTami Ha gociigHy ctanb 120018X2MHIJI 3

BU3HAYCHHSIM ONTHUMAJILHOTO PEXUMY 111 TEpMIYHOI 0OPOOKH.

OOG'ext 1 mpeamer pochiimkeHHs. O0’€KTOM AOCHTIKCHHS BHUCTYIIA€ CTajlb
110I'13JI, mopiBHsiHHI BUpoOHMIITBA 1 sikocTi ctadi 110I'13J1, BuniasneHnoro
METOJIOM TEepeIlIaBy Ta OKHCIICHHS 3 METOI0 ITOKpAIIeHHS BJIACTUBOCTCH

JieTane, MUIsIXoM 3aMiHU 11i€1 Mapku ctaii Ha gociiany 120018 X2MHJL.

Mera i 3aBganHs po6oTu. Po3poOka onTuMalbHUX METO/11B BUPOOHUIIBA CTal
110T"13J1 Ta mokpaIieHHs BIACTUBOCTEN AeTAIEH IUIIXOM 3aMiHHM L1€i MapKu
crani Ha gocuigHy cranb 1200'18X2MHIJI 3 BH3HAUYeHHSM ONTHUMAaIbLHOIO

pexumy il TepMidHOT OOPOOKH.

Metoau nocnigkeHHs. Y poOOTI BUKOPUCTOBYBAJIMCA HACTYIHI METOMIU: 1€
mepil 3a BCE aHalli3 XIMIYHOTO CKJIaJy ONUTHUX IUIABOK, MEXaHIYHUX
BrnactuBocted cram 110I'13JI, 3 Meroro BUIIIEHHS HANpPSIMKIB pPOOOTH,
MPOBEJICHHSI TMPOMUCIOBUX EKCIEPUMEHTIB, Ta BIOCKOHAJIEHHS DPEKUMIB

TEPMIYHOI 00pOOKH,

Pesynbratn nocmimkeHHsa. Po3poOneHi onTUManmbHI PEXUMHU  TEPMIYHOL

00po0OKH, Ta MoKparieHHs BaactuBocTelt aetaneit 1o JICTY Ta T]] 3aBona.



O6macte 3actocyBaHHs. BupoOHuITBO OpoHEe ¢yTepyBaJbHHX IUIUT Ta

koHycHux OpoHeit Ha TOB «3JIM3» dimis 2

1. Ctucimi BHCHOBKM. BcTaHOBI€HO, IO CTajlb BHUILIABJI€HA METOIOM
neperyiaBy Mae JeKUIbKa OUIBIIMEI CKJIaJ BYIVICII0, KPEMHIIO, XpOMY Ta
HIKEJIF0 Ta BIJHOCHO BHCOKHH ckjian ¢ocdopy B TMOPIBHAHHI 31 CTAIIO
BHILIABJICHOT METOZOM OKHCIIeHHs. OHaK, IpH JIFOOOMY METOMA1 BUIIJIABKH

XiMigHUH ckian ctam 3HaxoauThes B Mexax JICTY 8781:2018 Ta T/] 3aBoxmy.

2. MikpocTpyKkTypa, BMICT HEMETaJeBUX BKIIOUYEHb Ta iX MpUpoJa He

OJHAKOBI 11 000X METO/IB BUILIABKH.

3. PiBeHb MEXaHIYHUX BJIACTUBOCTEHN 1 XOJOIOCTIMKICTh CTAJl BUILUIABIEHOL

o0oMa MeTodaMHU HE OJHAKOBI.

4. TexHiKO-€KOHOMIYH1 TTOKa3HUKU BUPOOHHUIITBA CTalll METOJIOM IEpEIIaBy

BHIIIC, HI’)K OKHUCIICHHS.

5. BupoOuuui BUnpoOyBaHHs MTOKa3aau, 1[0 BILJIMB METOJ1a BUILJIABKA BUCOKO
MapraHileBoi cTaji Ha 3HOCOCTIMKICTh BIJJIMBOK Ha MOMEHT MPOBEICHHS

pOOIT BUSIBUTU HE BIAJIOCH.

6. 3riIHO0 BKa3aHUX JITEPaTypHUX Ta TPHUBEACHUX B i poOOTI JaHMUX
PEKOMEHJIOBAHO JJII BUPOOHUITBA OCOOIMBO BaXKKO MPALIOIOUUX AeTaneu
TipHUYO0-30aradyyBajibHOTO KOMIUIEKCY BUKOpHCTOBYyBatu ctayib 11001371,

BUPOOJIEHY METOJAOM OKHCIICHHS (Ha CBDXKIW IMXT1) Ta 3 BMICTOM BYIJICITIO

7. IlpoBenenHst BUnpoOyBaHb mokaszaiu, 1o craiab 1200'18X2MHJI Bonosaie

O1J1bI1I BUCOKMM PIBHEM MEXaHIYHUX BJIACTUBOCTEN, HIXK cTaib 110I'13J1.

8. Cranp 120I'18X2MHJI Teprnuth B ToavHM Tpaili HaKJIen MOAiOHO cTai

110T°'13J1 1 3gaTHa Kpalie IpaIroBaTH B yMOBaxX yaapHO-aOpa3uBHOTO 3HOCY.



9. IlpomuciioBi BunpoOyBaHHS KOHYCHUX OpoHEH Ta (yTepyBajlbHUX ILIUT
[IApOBOTO MIIMHY , BIIIUTUX 13 cTtami 1200'18X2MHJI He mpoBoaunuce, ane
HAsIBHICTh PE3y/bTaTiB BUIPOOYBaHb OOpasKiB 3 IIi€l CTalli MOKa3aiu, IO
BiMBKY 13 ctam 120T'18X2MHJI OynyTh 3HaAYHO BUIMMHM 110 MEXaHIYHUM
BJIaCTUBOCTAM BimmuBkam 13 ctaimi 110I'13J1 mo 3HOCOCTIMKOCTI Ta

JIOBITOBIYHOCTI.

10. Buxopucranus crami 120I'18X2MHJI nns xoHycHux OpoHed Ta
OpoHe-pyTepyBanbHUX AT 3amicTh ctaixi 110'13JI no3Bosise matu
€KOHOMIYHUHM €(EeKT IpU MACOBOMY BUPOOHHUIITBI LUX BUPOOIB, SIK NPUKIA]

OyJia 3aIpoINOHOBaHa eKCIIepUMEHTaIbHa Mapka ctani 1200'18X2MHJI.

KJIFOUOBI CJIOBA: pexxumu TepMidHOT 00pOOKH, XIMIYHUHN CKJIaJl, BUCOKO
MaprasiieBa CTajb, 3HOCOCTIMKI CTaldi, €JIEKTPOIedl, EKOHOMIYHUN e(eKT,

MIKPOCTPYKTYpa.



ABSTRACT

Research topic: "Investigation of factors affecting the quality of steel casting
in the conditions of KRMZ and development of measures to improve the

characteristics of products."

T
h

e
Summary of the work: The work presented in the master's thesis is aimed at

gvetermining the optimal production method and chemical composition for
%teel 110G13L in order to further improve the properties of parts for
Production units of the iron ore complex by replacing this brand of steel with
Experimental steel 120G18X2MNL with the determination of the optimal

mode of its heat treatment.
C

6bject and subject of research. The object of the research is steel 110G13L,
8omparable production and quality of steel 110G13L, smelted by the method
E)f remelting and oxidation in order to improve the properties of parts, by
f%eplacing this brand of steel with the experimental 120G18X2MNL. The
Ii)urpose and tasks of the work. Development of optimal methods of production
Of steel 110G13L and improvement of the properties of parts by replacing this
%rade of steel with experimental steel 120G18X2MNL with determination of

the optimal mode of its heat treatment.



Research methods. The following methods were used in the work: first of all,
the analysis of the chemical composition of test melts, mechanical properties
of steel 110G13L, with the aim of identifying directions of work, conducting

industrial experiments, and improving heat treatment modes,

Research results. Optimal modes of heat treatment and improvement of the

properties of parts to DSTU and TU of the plant have been developed.

Field of application. Armor production of lining plates and cone armor at

ZI.MZ LLC branch 2

Concise conclusions. It was established that the steel smelted by the method
of remelting has a slightly higher composition of carbon, silicon, chromium
and nickel and a relatively high content of phosphorus in comparison with the
steel smelted by the method of oxidation. However, with any smelting method,
the chemical composition of steel is within the limits of DSTU 8781:2018 and
TD of the plant.

2. The microstructure, the content of non-metallic inclusions and their nature

are not the same for both smelting methods.

3. The level of mechanical properties and cold resistance of steel smelted by

both methods are not the same.

4. Technical and economic indicators of steel production by remelting are

higher than oxidation.

5. Production tests showed that the influence of the high-manganese steel
smelting method on the wear resistance of castings at the time of work could

not be detected.



6. According to the indicated literature and the data presented in this work, it
is recommended to use steel 110G13L produced by the oxidation method (on

a fresh batch) and with a carbon content 0f 0.95-1.25% and manganese content

of about 12 for the production of particularly hard-working parts of the mining

and beneficiation complex 5%

7. Tests showed that 120G18X2MNL steel has a higher level of mechanical
properties than 110G13L steel.

8. Steel 120I'18X2MHIJI tolerates slander during working hours like steel

110I'13JI and 1s able to work better in conditions of shock-abrasive wear.

9. Industrial tests of conical armor and lining plates of a layer mill cast from
120G18X2MNL steel were not conducted, but the availability of test results
of samples from this steel showed that castings from 120G18X2MNL steel
will be significantly higher in mechanical properties than castings from

110G13L steel in terms of wear resistance and durability.

10. The use of 120G18X2MNL steel for conical armor and armor-lining plates
instead of 110G13L steel makes it possible to have an economic effect in the
mass production of these products, as an example, the experimental grade of

120G18X2MNL steel was proposed

KEY WORDS: heat treatment regimes, chemical composition, high
manganese steel, wear-resistant steels, electric furnaces, economic effect,

microstructure.
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