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CoBeplueHCTBOBAHWE TEXHONOTMKM rOpPsAYero peMoHTa
thyTepoBKH KOHBEPTEpPA C UCNONIb30BAHMEM pa3paboTaHHOM
MarHe3uanbHoi maccbl mapku «GIR-RB-X»

BbirnosiHeH aHain3 MeTOLOB ropsiyero PEMOHTA y4aCTKOB OrepexaroLero n3Hoca paboyeri nepykaasoyriepoamncToi
¢yTepoBky KOHBEPTOPOB METOLAOM roABapkn. PaspabotaHa MeToauKka OLEHKM KadecTBa camMopacTeKaroLLelcs,
marHe3nasbHOW, rnoaBapoYHON Macchl Ha 1abopaTopHOL rneyn POTOPHOro TUMa, He MMEIOLLEl aHanoros B YkpaunHe.
PaspaboTtaHHasi MeToauka ro3BOJIIET AOCTUYb BbICOKOrO YPOBHSI JOCTOBEPHOCTU [10JIy4EHHbIX PE3Yy/IbTaToOB, HTO
MO3BOJISIET MNEPEHECTU M0JIY4EHHbIV OrbIT HA MPOMbILLJIEHHbIE YCIIOBUS, MPU CPABHUTEJIbHO HU3KUX SHepro3arparax v
BbICOKOV 6€30MacCHOCTbIO B CPaBHEHUU C TPOBELNEHNEM 3KCIIEePUMEHTOB B peaslbHOM METaslypPru4eckoM arperare.
o pe3ynbTatam 1abopaTopHbIX UCC/ief0BaHu paspaboTaHa PEMOHTHas, caMopacTekarLasics, noasapoyYHasi Macca
mapku «GIR-RB-X», Ha OCHOBE BTOPUYHOIr0, OTEYECTBEHHOI0O Cbipbs, M03BoJsOLas 3PGHEKTUBHO BOCCTaHaBINBATL
y4acTKy OrHeYriopHovi @yTepoBky KOHBEPTEPA, MOABEPXEHHbLIE ONepexaroLemMy M3HOCY, MpoaInTbL ero paboyyro
KaMraHwio 1 TeM CaMbiM CHU3UTb YAeJIbHbIe 3aTpaTthl Ha MPOon3BOLCTBO CTaJN.

lNpoBeneHbl NMPOMBbILLIIEHHbIE UCTIbITAHWS CaMOpacTeKaloLLercsl, MarHe3masabHOM, PEMOHTHOM Macchl Ha pyTepoBKax
6osibLUerpy3HbiX KOHBEPTEPOB B yC/10BUsIX MeTasnyprudeckux npeanpusatuii NMAO «IMK» n YAO «MK «A3oBcTasib».
Peaynbtarsl UcrbiTaHuii CBUAETENIbCTBYIOT O BbICOKOW KOHKYPEHTOCIOCOBHOCTY pa3paboTaHHOM Macchl B CPaBHEHUN
Cc 3apybexHbIMy aHasioramu, a Takxe rnbkocTy pas3paboTaHHOV oABapPOYHON MAacchl K Pas/iNyHbIM YC/I0BUSM
aKcrisiyaraumy KoHBepTepa.

Komnanneri OO0 «MP-UHXWHUPUHI» OpraHn30BaHO CEPUIHOE MPOn3BOACTBO CaMOpacTeKaroLLerics rnoaBapoYHOV
maccel mapku «GIR-RB-X» Ha npon3BoacTBeHHbIx MoLHOCTSIX YAO «KpO3» ¢ npuMeHeHneM BbiCOKOTEXHOIOrMYECKOM
JIMHUKY KomnaHum «Eirich» u aBTomatuky kKoMnaHuy «Siemens», 470 rno3BOJIIET AOCTUYb BbICOKOrO Ka4ecTBa roToBOM
npoayKunu.

Kno4deBblie crsioBa: koHBepTep, ¢yTepoBka, MarHeauasbHasi Macca, POTOpHasi neyb, aare3uisi, CTOMKOCTb,
nepukiasoyriepoancras QyrepoBka, ropsdnii PEMOHT.

OHOW 13 BaXKHEWLLIMX cTpaTerum pasBuTnsa TEXHOMO-

MMy KOHBEPTEPHOro MPOU3BOACTBA CTanu SBMASETCS

OOCTUXXKEHNE BbICOKOW CTOMKOCTM pabouven dyte-

POBKW, YTO COOTBETCTBYET MWHUMAsbHbIM YyAerb-
HbIM 3aTpatam Ha OrHeynopbl U WCKIHOYaeT MpOCTOM,
CBSA3aHHble C peMoHTamu [1-2].

Bbibop onTumanbHOW cucTembl yxoga 3a yTepos-
KOW B TeyeHve kamnaHum QopMMUpYyeTCs, B KOHEYHOM
cyeTe, U3 COOBPaKEeHUN CHUXEHUS yAenbHbIX 3aTpaT u
TEXHONOrM4Yeckmx TpedbosaHum [3-5].

OueHrBas nNepcneKkTMBbl Pa3BUTUSA PbiHKA OrHeyno-
pOB ANs CTanennaBUNbHOIO KOMMNEKca YKpauHbl, MOX-
HO MpeanonoXuTb AanbHerllee pa3BuTue TeHAeHUNN K
CHWKEHWIO yAenbHOro pacxofa orHeynopos Ha 1 T ctanum

3a CYET MOBbILEHUSA SKCMyaTaLMOHHON CTOMKOCTM hy-
TepoBOK KoHBepTepoB. O6 3TOM CBMAETENbLCTBYHOT MO-
kasarenu crorkoctn B EBpone, AnoHnn, Kutae n CLUA,
B nonTopa-asa pasa v 6onee npesBocxoaswume cpegHue
nokasartenu, 4OCTUrHyTble B YKpaunHe.

CoBpeMeHHble TEXHOMOrMM MO3BONSAT  OCYLLECT-
BMNATb «ropsiyMe» pemMoHTbl PyTEpPOBKU KOHBepTepa 6e3
BblBOAA €e M3 3KchnyaTaumm no xogy pabodven kamna-
HUK. OCHOBHbIE CNOCO6bI BOCCTAHOBIEHWST OTHEYMNOPOB:
TOpKpeTMpoBaHMe (nomnycyxoe, cakenoHoe), NofBapka
(dbopmOBaHHLIMU M3OENMAMKU, Maccamm), pasgyBka Ko-
HeYyHoro (MoanULMPOBAHHOIO) LWaka a3oTom [6-8].

Takve meTogbl, Kak MpaBwMo, He MNPOAOIPKUTENb-
Hble (5—35 MUWH) 1 nNpy 3HaYMTENBLHON IPPEKTUBHOCTHU
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He HapyLlalT PUTMUYHOCTb MPOU3BOACTBEHHOIO MpPO-
Lecca B Lexe.

V3BeCTHO, 4YTO OrHeynopHas Krnajgka koHBepTepa noa-
BEpXXeHa HepaBHOMEPHOMY W3HOCY B XO4Ee KamnaHuu.
370 0bycrnoBneHo uenbiM psaom GakTopoB, OCHOBHbI-
MW U3 KOTOPbIX SBMSOTCSH KOPPO3MOHHOE BO3OENCTBUE
LIraka U 3PO3NOHHOE BO3AEWCTBME LMPKYNSILMOHHBIX
MOTOKOB ra3o-LUako-MeTanMyeckon amynscun. Beu-
Oy 0cobeHHoCTeN rMapoaMHaMUKN KOHBEPTEPHOIO Npo-
uecca [9, 10] n cneundukn ero LMKNMYHOCTU (3aBarka-
nNpobooTbop-cnMB), TO €CTb MOCTOSHHOE KaHTOBaHWe
arperata Cc npoayktamu nnaekv, (DOPMUPYIOTCH 30HbI
onepexaioLlero nsHoca ¢yteposkn. B ocHOBHOM 3TO
30HbI HWXKHETO KOHYCa, 30HbI Liandy, 30Ha CrnvBa U 30Ha
netkn. Cxema 30HanbHOW KNagku KoHBepTepa v npumep
Tonorpadunn HepaBHOMEPHOTO N3Hoca hyTEPOBKN Npea-
CTaBreHbl Ha puc. 1.

CyLuecTByeT Ba OCHOBHbIX METOZA PEMOHTA Hambonee
«CMNOXHBIX» Y4aCTKOB ONepexaroLLero n3Hoca oyTepoBkm
30HbI Land v neTkn. ATo METOA TOPKPETUPOBaHMS (NONy-
Cyxoro, chakenbHOro) 1 nogpapka camopacTekaroLencs
maccon. [Npu aTom, TOPKpETMPOBaHNE OCYLLECTBISETCS C
NCMonb30BaHMEM crneumansHoro obopyaoBaHus, Tpeby-
fOLLIero MOArOTOBKW M HACTPOMWKW Mnepes onepaumen, YTo
BrieyeT 3a cobol 3HaUNTENbHbIE BPEMEHHbIE 3aTpaThbl, Ha-
pyLuatoLme Npom3BOACTBEHHbIN rpadmk. Tak, Bpems, 3a-
TPaYeHHOE Ha onepaumio TOPKPETMPOBAHWS, OOXOAUT A0
30-50 MuH. 3ayacTyto 9KOHOMUSI BPEMEHW (COKpaLLeHne
BPEMEHN BbIAEPXKKW, CHIDKEHME pacxoda Macchl) Ha Mo-
[06GHOI onepaumn HeraTMBHO BIUSIET HA KAYECTBO PEMOH-
Ta N CHWXXaeT CTOMKOCTb BOCCTAHOBMEHHOTO y4acTKa.

Hanbonee nepcnekTUBHOW anbTepHaTMBOW TOPKpe-
TMPOBAaHWIO NOKanbHOro M3HOCa, He Tpebytlowen cne-
umanbHoro obopyaoBaHUS M MOATOTOBKM NepcoHana,
ABMSETCS noABapka camopacTeKkalLMMUCS, MarHesu-
anbHbIMU Maccamu. MogBapka — 3To cnocod BOCCTaHOB-
neHns Hambonee W3HOLLIEHHOrO, NOKanbHOro y4yacTtka
hyTEpPOBKUN KOHBEPTEPA.

Tak, KOHBepTep, Mocrne CcrvBa MPOAYKTOB MIaBKw,
KaHTyeTCsl B CTOPOHY CNnvBa Unv 3aBarku, B 3aBUCUMMO-
CTK OT 30HbI n3Hoca. CamopacTtekaroLasacs, NoaBapoy-
Has Macca 3abpacbiBaeTcsl Ha PEMOHTUPYEMBIN Y4aCcTOK
BPYYHyt0 nNnbo M3 Nomo3aBanoyHOro coBka. 3a cyer
CBOMX Crneunduyecknx CBOMCTB «MOABWMXKHOCTUY B TEM-
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nepaTypHOM WHTEpBare crnekaHusi, macca paBHOMEPHO
3anornHsaeT MecTo u3Hoca. o npowecTBun onpegeneH-
HOrO BPEMEHN BbIAEPXKKM, Kak npasurno, 10-20 muH,
MaTepwuan crnekaeTtcsi B NPOYHbIA, OFHEYMOPHbIA KOHIIO-
Mepar 1 npuBapuBaeTcs K orHeynopam yTepoBKku ¢ 06-
pasoBaHUEM T. H. NaTKu — NOABApPKW.

Ha orHeynopHoM pblHKE YKpauHbl OCHOBHbIMW MO-
CTaBLMKaMy NogobHbIX MaTepuarnos siBASKOTCSA KoMna-
Hus «Dalmond» n «Puyang». O6e KoMnaHuu SBNSOTCA
nmnopTepamMu, 4To obycraBnmMBaeT BbICOKYHO CTOMMOCTb
NpoAyKTa, a Takke HU3KY «MMOKOCTb» NOCTaBOK 3a CHET
3apybexxXHON NMOrMCTUKK, YTO, B KOHEYHOM CYETe, BeAeT K
NOBbILLEHMWIO YAenbHbIX 3aTpaTt Ha 1 T cTanwu.

[Mpon3BOACTBO MarHe3nanbHOM NogBapOYHOM Macchl
Ha 6ase HegedMUUUTHBLIX, BTOPUYHbIX pecypcoB Ykpau-
Hbl 1 BrivmkHero 3apybexbs npeacTaBnNaAeTcs BecbMa
peHTabenbHbiM. OpraHu3aumsi Takoro npou3BOACTBA
B YCNOBWSX, AEWCTBYIOLUX Ha TeppuTtopumn YKpauHbl
npegnpusTUA OrHeyrnopHOW MPOMbILLIIEHHOCTHW, BXOAs-
wwmx B rpynny «GIR», no3BonsieT He ToNbKO obecneynTb
OOCTOMHYIO KOHKYPEHLMIO MMMNOPTUPYEMOWN MPOAYKLIMK,
HO K pasBuMBaeT pecypcocbeperaloLime TEXHONOrnn B
MeTanmnyprum u LenblX perMoHax cTpaHbl.

Komnanuen OOO «ITMP-UHXMHMPUHT» NpoBeaeH
AeTanbHbl aHanu3 pblHKa BTOPUYHOTO MarHesuarnb-
HOro Cbipbs YKpawvHbl, NOAXOASLWEro Ans npov3Boa-
CTBa camopacTeKarlLencs nogBapoyHoO/ Macchl. Tak,
OCHOBHble LUMXTOBbIE MaTepuanbl Ans paspaboTku u
npon3BOACTBa MacCbl — 3TO NlOMa MEPUKNa3oBbIX, Me-
PUKNa30yrnepoancTbiX, NEepuKIIasoXpoMUTOBLIX W3ae-
nvi. MNMopobHble maTepuansl NPeAcTaBneHbl Ha PbIHKE
B [OCTAaTOMHOM KOMMYecTBe, OTHOCUTENbHO Cnpoca Ha
NoABapOYHble MacChl, a TakKe ABNATCA TEXHOrEHHbIMU
oTXo4aMu MeTannypruyeckux npegnpusaTui, Hyxaato-
LWMMUCS B yTUAM3aLNN.

Ha ocHoBaHUM [OCTYMHOW OTEYECTBEHHOW Cblpbe-
Bon 0asbl, cneunanuctamu komnaHum OO0 «IUP-
WrxuHmnpuHry paspaboTtaHa peuentypa camopacTteka-
loLencd, nogBapoYHoOn, MarHe3nanbHOW MacCbl Mapku
«GIR-RB-X».

OCHOBHbIMW KayeCTBEHHbIMW MoKasaTensammn paspa-
6oTtaHHoM macchl «GIR-RB-X» siBnstoTcs:

— rpaHynomeTpuyeckuii coctas; dpakumm 0—8 mm,
nogobpaHHbIN  TakMm o6pas3om, 4ToObl obecneunTb
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m BoHanbHas dyTepoBka 350-TOHHOrO KOHBEpTEPA U NPUMEP HEPAaBHOMEPHOCTM U3Hoca: T — 30Ha NETKM; 2 — 30HbI Land;

3 — 30Ha HUxXHero KoHyca. LiBeT Ha Tonorpadum — octaTodHas TomnwmuHa yTEePOBKN: CUHUA — Max, KpacHbIA — min.
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MaKCUMarnbHO MIIOTHYIO YKagKy 3epHOBOW COCTaBMsito-
LLen nocne crnekaHus;

— XUMMYeCKUn cocTaB; cogepxaHne MgO 75-85 %mac.
(Ha npokaneHHoe B-BO); Ans obecnevyeHns MakcmanbHON
3PO3MOHHOM CTOMKOCTWU NOCHEe CrekaHus;

— CBSA3YIOLUME KOMMOHEHTbI; CMECb OPraHU4ecknx u
HeopraHM4yeckux CMOor, KUCIOT 1 conewn; ansa obecneve-
HUS «CKMOKOMOABWXHOCTU» MaccChbl B 3ajaHHOM WHTEp-
Bane Temneparyp, perynupoBaHus BpEMEHU CreKkaHus,
npegaHus 3agaHHON MeXaHU4eCKOW MPOYHOCTU KOHIO-
mepary.

[nsa npoBepku 1 onTuMu3aumnn HOU3NKO-XMMUYECKNX
CBOWNCTB MOABapOYHOM Macchl Obina paspaboTtaHa me-
Toguka. ArperaTtoMm Ons NpPOBEAEHUS IKCNEepPUMEHTOB
BbICTYNuUNa HarpesaTenbHas neyb potopHoro tuna [11].
Cxema 1 BHELIHUIN B 3KCNIEPUMEHTarnbHON YCTaHOBKM
npeacTaBneHbl Ha puc. 2.

MeTtoguka akcnepumeHTarnbHbIX UCCNEeAoBaHUA Obl-
nNa pasgeneHa Ha Tpu 9Tana:

— nepebilt 3marn: NogroToBka OrHeymnopHbIX obpas-
LOB K onepauun nogsapku. PacnnasneHve B nomnoctu
neyu LUMakoMeTannmyeckon amynbcuun. Temnepatypa
xuakow BaHHbl — 1630 °C. MNpuHYAMTENbHBIN N3HOC BHY-
TPEHHEro NpPoCTPaHCTBa OCYLUECTBASANCS NOCPEACTBOM
BpaLLeHUs neyn BOKpYr cBoew ocu ¢ yactoton 10-12
060poTOB/MUH. HepaBHOMEPHOCTb M3HOCA BHYTPEH-
Hero npocTpaHcTBa A0OGMBaNUCbL HaKIOHOM Mevn OT-
HOCUTENbHO TOPM3OHTaNbHOW ocu. [1poaoMKNTENbHBIN
KOHTakT (3,5 yaca) paboyert MOBEPXHOCTN CO LUNaKome-
TannMyeckon amMynbcuen NMUTUPOBarl SPO3NOHHBLIA U
KOPPO3MOHHbBIN U3HOC NEepPUKIa3oyrnepoamcToro Kupnu-
4Ya C MH(MnbTpaUmMen XnagKMx NpogyKToB NnaBku B Or-
Heynop, YTO B JOCTATOYHOW CTErneHn COOTBETCTBOBAmNO
MexaHM3mMaMm U3HOCa B pearibHbIX YCIOBUSAX KOHBEPTEP-
HoW nnaBku. lNocne npegaHus agekBaTHbIX pearnbHbIM
CBOWCTB paboyer MOBEPXHOCTU OrHEYrnopoB nepeLunu
KO BTOpPOMY 3Tany — nogBapka M3HOLEHHOW 30HbI pas-
pabotaHHon maccon «GIR-RB-X»;

— emopou amarn: 3anofiHeHWe PEeMOHTHOW Maccou
30HbI onepexatowero nsHoca. lNepen 3acbinkor Macchbl
B MOSOCTb MeYM NPOAYKTbl MMaBKW CAnBanucb. Temne-
paTtypa paboyero npocTpaHcTBa nocne crnvea NnaBku —
1450 °C. Macca nogaBanacb no Te4Yke BO BHYTpPEHHee
MPOCTPAHCTBO Ha W3HOLLEHHbIN Y4acToK (hyTepoBKM.

m O6wwuin Bua (@) n cxema yctaHoBku (6, 8) akcnepu-
MEHTanbHOro CTeHAa nevn potopHoro Tuna: 1 — asurartens; 2
— Kopnyc ne4u; 3 — ra3oBo-kncnopogHas roperka; 4 — npyBeo-
aHonm Ban; 5 — Tennomsonsuus; 6 — nepvknasoyrrnepogucTas
dyTepoBKa (KOHBEpPTEpPHble OrHeynopbl); 7 — nogBapovHast
macca mapku «GIR-RB-X»; 8 — paboyasi NOBEpXHOCTb OrHey-
nopa (MponuTka NpoayKTaMu nnasBKu)

m HaBecka MarHesnanbHOM PEMOHTHOW MaccChbl Mapku
«GIR-RB-X» 0,5 kr — akcrnepumeHTanbHbIn obpaseL

Pacxog maccel Ha onepauuto — 0,5 kr. Ha puc. 3 npeg-
CTaBneH BHELWHWW BWO HaBECKW MarHesnarbHOW pe-
MOHTHOWN mMacchl mapku « GIR-RB-X».

MpoBepKy «NOABWMKHOCTM» MacChbl OLEeHuUBanu npu
BpaLleHN neyn BOKPYr ropn3oHTarnbHON OCU peBepcoM
B AB€ CTOPOHbI Ha 45°. 3anonHeHne N3HOLLEHHOrO y4acT-
Ka NPOMCXOAMIIO paBHOMEPHO, 6e3 npexaeBpeMeHHOro
crnekaHms maccbl. 3aTeM neyb BO3BpaLLanu B MCXOAHOE
NonoXeHue 1 BblgepXXmBanu B TedeHne 15 muH, o non-
HOro Nporpesa HaBecCkn 1 cnekaHus (puc. 4, a).

CrteneHb agreany macchl Nocne CrnekaHns K noBepx-
HOCTW OLEeHMBanu BpalleHWeM MNeYn BOKPYr rOpuU30H-
TanbHOM ocu. Macca cneknacb B MAOTHbIN MOHOMWUT C
yTepoBKON, He ocbinanachb U He oTcnaveanacs;

— mpemut aman: NOBTOPHbIN pa3orpes neyn Jo pa-
6ouert Temnepatypbl 1630 °C; ncnbiTaHne 3pO3MOHHON 1
KOPPO3NOHHOM CTOMKOCTU NOABapOYHOM MaccChl.

[Mocne oOueHKM afre3sMoHHbIX CBOWCTB M CKOPOCTU
crnekaHus paboyee NPOCTPaHCTBO MOBTOPHO pasorpe-
Banocb OO0 TemnepaTypbl KOHBEPTEpHOW nnasku. [pwu
3ToM B pabovee NpPOCTPAHCTBO 3arpyxanacb HOBble
nopuMn MeTanna v wmnaka Ao opMMpoBaHUs X1OKO-
NOABMXHOM BaHHbl (1/3 BHyTpeHHero obbema ne4n)
4-5 kr. HenpepbiBHOE BpallleHMe neyun ¢ LWrakoMmeTan-
NNYECKON aMyIbCUen NPoaoImKanock B TeyeHme 1 vaca,
ANS MMUTauUMM 3PO3MOHHOIO M KOPPO3MOHHOIO M3HOoCa
KOHrnomeparta nogsapku. [locne yero NpogyKTbl NNaBku
BHOBb CMMBanucb 13 nedu. BHewHwun Bug n octatovHoe
KONMMYeCTBO MOOBapOYHOM MaccChbl Mocne MOBTOPHOrO
pasorpeBa M M3HOCa LUNTaKOMEeTanMyeckon aMynbcuen
npeacTaBneHo Ha puc. 4, 6.

lMocne KayeCcTBEHHOW OLEHKW MOBedeHus nogsa-
POYHOM Macchbl, CTENEHN ee aares3vmmn K nepuknasoyrne-
POAMNCTOMY KUPMUYy, BPEMEHW CreKaHus K KOopposu-
OHHO-3PO3MOHHON YCTOWYMBOCTM NeYb oxnaxganu Ao

m a — paBHOMEpPHOE 3arnofHeHNE N3HOLLIEHHOTO Y4acTKa;
6 — nogBapka nocrie NOBTOPHOIO pa3orpesa 1 3pO3VOHHO-KOpP-
PO3MOHHOTO N3HOCa
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KOMHaTHOM TemnepaTypbl. [lponsBoAMnM AEeMOHTax
BHYTPEHHEN (pyTepoBK/ 1N OTAENEeHNe HaBECKU CMeYveH-
HOW Macchbl OT NMOBEPXHOCTU OrHeynopa. MNocne mexaHu-
YecKoW NOAroToBKM obpasua NofaBapkuM — KOHrmoMepaTa
Npoun3BOauUNM 3amep MPOYHOCTU MpU CXaTun Ha nabo-
paTopHOM npecce. B pe3ynsrate AaHHbIV napameTp co-
ctaBun — 38,5 Mla, 4To B NONHOWM Mepe yAOBMETBOPSET
npon3BoaCTBEHHLIM Tpe6OBaHVIF|M M COOTBETCTBYET NO-
KasaTtento 3apybexHbix aHanoros. Ha puc. 5 npeacrae-
neH obpasel, CneYeHHOro KoHrnomepara maccbl Mapku
«GIR-RB-X» nocne paspyLueHusi Ha npecce.

m O6paseL koHrnomeparta Maccbl Mapk1 «GIR-RB-X»

Ha puc. 5 BugHa nnotHasa cTpykTypa obpasua nogsa-
POYHOWN MaccChbl, YTO TaK e NOATBEPXKAAETCHA KONMYECTBOM
KPYMnHbIX oparMeHTOB Nocre pa3pyLUeHns Ha npecce.

Ha ocHOBaHMM MOMNYyYEHHbIX 3SKCNEPUMEHTarbHbIX
pesynbratoB, B nepuog ¢ 01.05 no 10.05.2018 r. Ha
npon3BoACTBEHHOM nnowaake komnaHum OO0 «IUP-
UrxnHmpunry B yenosusax YAO «KpO3» npoussepeHa
OnblTHaAg NapTus MarHesuarbHOW MO4BapPOYHON MacChl
mapkn «GIR-RB-X» B konnyectse 10 T. OCHOBHbIMUW KOM-
NMOHEHTaMu Npu NPON3BOACTBE MACChl ABMSANOCH BTOPUY-
HOe Cblpbe, TO €CTb OTXoAbl MeTannypruyeckoro (6omn
NepUKNasoBoro U NepUKNasoyrnepogucToro 1 nepukna-
30XPOMMUTOBOIO KMpMM4Ya) 1 OrHeynopHOro NpoM3BoaCTBa.

Komnanua OO0 «MP-UHXMHMPUHM» pacrionaraet
crneumanbHO 000pygoBaHHOM NUHWEN ONsi NPOM3BOA-
CTBa CyXMX CMeCen, BKovawLllen B cebs ByHKepHyto
acTakagy (16 OyHKepoB), LUHEKOBYH CUCTEMY MOgayuM
N aBTOMaTMYECKOro A03MPOBaHMs, a TakKe CMECUTENN
npuHygnTensHoro genctemsa tuna «Eirich» (puc. 6).

OCHOBHblE (PU3MKO-XMMMUYECKME MOKa3aTenu mar-
He3nanbHON nogeapoyHon maccel mapkm «GIR-RB-X»,

onbITHOW napTum B konuyectee 10 T npeacTaBneHbl B
Tabnuue.

Ons yoobcTtBa ncnonb3oBaHUs MeTogoM HabpachiBa-
HWS HA PEMOHTUPYEMbIV y4aCTOK (DyTEPOBKMN MarHeavasnb-
Has nogsapoyHas macca mapkm «GIR-RB-X» chacyetcs B
NONMN3TUNEHOBbLIE MELLIOYKM Maccon 3—5 Kr 1 yknagpiBaeT-
Cs1 B nonunponuneHoBble msrkme koHTteriHepbl (MKP) no
0,5-1,0 T B 3@aB1CMMOCTM OT TpeboBaHMIN 3aKasqmka.

Mo cocTosiHmio Ha koHel, 2018 1. npoBeAeHb! MPOMbILLI-
MNEHHble UCMbITaHNSE MacChl B YCNOBUSAX ABYX MeTannyp-
rMMYecknx KOMBMHATOB B KonmyecTBe 3 T Ha KaXKOOoM.

Tak, B TeyeHne uoHa Mecsua 2018 r. B ycnoBusx
MAO «MK» npoBegeHbl UcnbiTaHWs NOABapPOYHON Mac-
cbl mapkn «GIR-RB-X» B konuyectBe 3 T Ha KOHBepTe-
pax eMKocTbio 250 T.

Ha ocHoBaHWM uCnbITaHWA MOMy4YeHbl criegylowne
pesynbraThl:

— nogBapoyHas macca mapkun «GIR-RB-X» npu nona-
AaHun Ha (PyTEepOBKY KOHBeEpTepa BO3ropanachk, nocre
BbIAEPXKKM cnekanach;

— yAenbHbIA pacxod NogBapOYHOM MacChl COCTaBUI
0,089 kr/T, npn HopmatmeHom — 0,092 kr/T;

— macca Mapkn «GIR-RB-X» pekomeHgoBaHa K MC-
nonb3oBaHuio B ycrnosusax MNAO «OMK».

B TeueHne gekabpsi mecsaua 2018 r. B yCroBuMsX KOH-
BepTepHoro uexa YAO «MK «AsoBcTanb» npoBeAeHbl
ucnblTaHns nogeapoyvHon maccel Mapkn «GIR-RB-X» B
KonunyecTtBe 3 T Ha KOHBepTepax eMKocTbto 350 T.

Ha ocHoBaHWM uCnbITaHWA MOMy4YeHbl criegyowne
pesynbraThl:

— OTMeYeHa yooBMneTBOpUTENbHAsa aares3vst matepu-
ana k pabodern yTepoBke; OTMEYeHa paBHOMEPHOCTb
06pa3oBaHUSA NOABaPOYHOrO KOHIoOMepara;

— CTOMKOCTb MOOBapOYHOrO Criosl, BbIMNOMHEHHOMO C
ncnonb3oBaHnem maccbl Mapkn «GIR-RB-X», coctaBu-
na 30 nnaBoK, YTO COOTBETCTBYET CTOMKOCTU 6a30BbIX
NOCTaBLLMKOB;

— macca Mmapkn «GIR-RB-X» pekomeHaoBaHa K uC-
nonb3oBaHmio B ycrnosuax YAO «MK «AszoscTanby.

Ha cerogHawHuin paeHb komnanma OO0 «[UP-
WHXUHMPUHIY pacnonaraeT BO3MOXHOCTbIO CEPUAHOIO
npon3BoACTBa Y NOCTaBOK MarHeanansHOoW NogBapovHON
maccbl mapkn «GIR-RB-X» B konnyectse 40-50 T B Me-
csy. OCHOBHbIMM MOTPebUTENAMN MarHe3nanbHOW nog-
Bapo4yHor macchl Mapkm «GIR-RB-X»npegnonaratoTcs
MeTannypruieckne npegnpuatus, Haxogdawmecs B [o-
HeukoM u [IHenponeTpoBCKOM pernoHax C KOHBepTep-
HbIM NPOM3BOACTBOM cTanu. PasBuTtas TpaHcnopTHas
ceTb no3BonseT obecneyntb AOCTaBKY MPOAYKUUW Ha

OcHoBHbIe hn3nko-xummyeckme ceomcteamaccbl Mapkm « GIR-RB-X» cormacHo HT OO0 «FTMP-UHXUHUPUH»

HanmeHoBaHue nokasatens Hopwma Ans mapku MeToAab! KOHTpOns
GIR-RB-X A P
1. MaccoBas gons oowewn snarn W, % He 6onee 5 [OCT 22939.2
2. lpaHynomMeTpu4ecKk1in coctas, MM B Npeaenax 0-8 OCTY 3210
OCTY 3305.8
0,
3. MaccoBas gonsg okcuga marHusa MgO, % He meHee 75 (FOCT 2642.8)
4. MaccoBas gons yrnepoga C, % He meHee 10 FOCT 23581.9
3.eI:§:uen NPOYHOCTM Npu cxatum (nocne cnekanusa 1600 °C), MlMa He 35 FOCT 4071.1-94

ISSN 2077-1304. METAIN 1 TIUTBE YKPAMHBI. 2019. Ne 5-6 (312-313) 59



OMHEYNOPHBIE MATEPWATTBI Y U3AENWA, UICNONBb3YEMBIE B METANNYPTAK

Takve npegnpuatms, kak YAO «MK «Asosctanb», NAO
«MMK um. Unbunyay, NMAO «MK», MNMAO «IMK uwm. MNe-
Tposckoro», NMAO «ApcenopMuttan Kpuson Por» kak
aBTOMOOWIMbHBIM, TaK K /g TpaHCNOpPTOM, B COOTBET-
CTBWUM C NPEANOYTEHMAMN 3aKas4dumka.

BbiBoabl

1. Beibop onTvmanbHoOW cucTeMbl yxoda 3a dyTepos-
KOW B TeYEeHME KamnaHum (popMmnpyeTcs, B KOHEYHOM CHe-
Te, U3 cCOobpaXKeHUN CHVXKEHNS yaenbHbIX 3aTpaTt u Tex-
Horormnyecknx TpedosaHmn. OgHum 13 Hanbonee apdek-
TUBHbIX CMOCOBOB BOCCTaHOBMEHUS TPYAHOAOCTYMHbIX
30H (PyTEPOBKU, NOABEPXKEHHBIX OnepexatoLLeMy U3HOCY,
ABMSAETCH ropsvMn PEMOHT METOAOM NOABAapPKX, C UCTONb-
30BaHMEM CaMOpaCTEKalOLLMXCS, MarHeanarnbHbIX Macc.

2. Ha ocHOBaHuUM OOCTYMHOW OTEYECTBEHHOW Cbl-
pbeBon 6a3sbl, cneymanmuctamm komnaHum OO0 «INP-
MHxvHupuHry paspaboTtaHa peuentypa camopacTeka-

m TexHonornyeckas nuHms komnadunm OO0 «MNP-UHXUHUPUHT» NO NPOU3BOACTBY CyXMX OFHEYNOPHbLIX CMecen

loLwencd, nogBapoYHoOn, MarHe3nanbHOW MacChbl Mapku
«GIR-RB-X».

3. Ona npoBepkn n onTumMu3aumm U3nMKo-Xxumuye-
CKMX CBOMCTB NoABapovHOM Macchl bbina paspaboraHa
MeTOoAuKa, BKNoYarLlasa TpM OCHOBHbIX 3Tana:

— MNOAroTOBKa OrHEYnopHbIX 00pasuoB K onepaumm
noaBapku;

— 3anosiHeHne PEMOHTHOW MacCoW 30HbI onepexato-
Lero n3Hoca (onepauusi noasapku);

— UCMblTaHME 3PO3MOHHOM U KOPPO3MOHHOM CTOMKO-
CTW NOABapPOYHOM MaccChl.

4. Ha OCHOBaHWM MOSyYEHHbIX 3KCNEepMMEHTallb-
HbIX pesynbratoB, B nepuog ¢ 01.05 no 10.05.2018 r. Ha
npomnssoacTBeHHOM nnowagke komnaHum OO0 «IMNP-
WrxuHnpunry B ycnoeuax YAO «KpO3» npoussegeHa
OMblTHas NapTUs MarHesmaribHOM NogBapo4YHOM Macchl
Mapkun «GIR-RB-X» B konnyectee 10 T.

5. Mo coctoaHnio Ha koHey 2018 TI. npoBegeHbl
NPOMBILLIEHHbIE UCMbITaHMA Maccbl B ycnosusix MAO
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«OMK» B konmyecTse 3 T 1 B ycnosuax YAO «MK «A3os-
cTanb» B KonmyectBe 3 T. Pe3ynbraTbl MCNbITaHUn — No-
NOXMWTENbHbI, UCMOMb30BaHNE MacChl PEKOMEHO0BaHbI,
O YeM CBMAETENbCTBYIOT COOTBETCTBYHOLUME 3akmode-
HUA NpeanpuUATUn.

6. Ha cerogHsawHnn geHb komnaHus OO0 «IUP-
VHXUHUPUHr» pacnonaraeT BO3MOXHOCTbIO CEepPUAHOro
Nnpov3BOACTBa M MOCTABOK MarHesuarbHoOW mnoaBapouy-
Hoi macchl Mmapkn «GIR-RB-X» B konmyectee 40-50 1
B MecsiLl.
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AHoTauin

'®isuko-mexHonoaiyHul iHcmumym memarige ma cnnasie HAH YkpaiHu,
Kuis, YkpaiHa

TOB «[IP-IHxiHipiHe», AHinpo, YkpaiHa

STIAT «3HBKI® «GIR», Kuis, YkpaiHa

BpockoHaneHHA TexHonorii rapa4oro peMoHTy ¢yTepiBKM KOHBEpTEpa 3 BUKOPUCTAHHAM
po3pobneHoi MarHesianbHOI Macu Mapku «GIR-RB-X»

BuvikoHaHO aHasi3 MeToLiB rapsiioro PeMOHTY AiSITHOK BUMNepeaxar4yoro 3Hocy pobo4oi, nepuknasoByrieLeBoi pyTepiBkmn
KOHBEPTOPIB METOAOM nifABaptoBaHHs. Po3pob7eHO MEeToAMKY OLIHKM SIKOCTI MarHesiasibHoi, niasaptoBasibHOI Macu, Lo
pOo3TikaeTbCsl, Ha 1abopPaTopPHIK rnedi POTOPHOro TuMy, WO He Mae aHasoriB B YkpaiHi. Po3pobieHa metToavika [A03BOJISIE
J10CSITY BUCOKOIO PIBHSI JOCTOBIPHOCTI OTPUMAaHUX PE3Y/IbTATIB, L0 4O3BOJISIE NEPEHECTN OTPUMAaHWUIA AOCBIA Ha MPOMUCIIOBI
YMOBU, MPU MOPIBHSIHO HU3bKWUX €HEProBuUTparax i BUCOKOK GE3reKolo y MOPIBHSIHHI 3 MPOBEAEHHSIM eKCepuMEHTIB B
peasibHOMy MeTanypriviHoMy arperari.

3a pesynbratamu naboparopHuUX AOC/IAXEHb PO3POBJAEHO PEMOHTHY, MiABapioBasibHy Macy, sika PO3TIKAETbCS, MapKu
«GIR-RB-X», Ha OCHOBI BTOPVHHOI, BITYU3HSIHOI CUPOBUHM, LLIO AO3BOJISIE €EKTUBHO BiJHOBIOBATY AiNISTHKM BOrHETPUBKOI
QyTepiBKM KOHBEPTEPA, CXWJIbHI 40 BUNEPEAXalo4yoro 3HOCY, MpPOLOBXUTN Oro poboyy KaMmmaHito i TUM camumMm 3HU3UTU
MUTOMI BUTPaTy Ha BUPOOHULTBO CTaJli.

lpoBeneHo NpomMuc10Bi BUNPobyBaHHs MarHe3iasibHOi, PEMOHTHOI Macu, L0 PO3TIKaeTbCs, Ha PyTepiBKax BEIMKOBAHTaXHUX
KOHBePTOPIB B yMOBax metanyprivinux nignpuemcts MNAT «AMK» i [pAT «MK «A3oBcTasib». Pe3ynbtaty BunpobyBaHb CBig4YaTh
rpo BUCOKY KOHKYPEHTOCITPOMOXHICTb PO3P006/IEHOI Macu B rOPIBHSIHHI i3 3apyOiKHUMU aHasioramu, a TakoX rHy4YKiCTb
pO3pobieHOI niaBapoBaibHOI Macy [0 Pi3HUX YMOB ekcrilyatallii KoHBepTepa.

Kowmnanieto TOB «[IP-IHXiHipyHr» opraHizoBaHo cepiriHe BUpOOHULITBO niaBaptoBaibHOI Macu, L0 PO3TikaeTbCsl, Mapku «GIR-
RB-X» Ha Bup0o6Hu4mx noTyxHocTsx [NAT «KpO3» i3 3aCTOCYBaHHSIM BUCOKOTEXHOJIOMYHOI NiHii koMmnaHii «Eirich» i aBTomatuku
KoMmnaHii «Siemens», 10 403BOJISE AOCSI TN BUCOKOI SIKOCTi rOTOBOI NpoayKuii.

- KoHBepTep, pyTepiBka, mMarHesiasibHa maca, poTopHa nid, agresis, CTiikiCTb, Nepukia3oBy-
Kmo4osi cnosa rneuesa gyTepiska, rapsumnii DEMOHT.
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Improvement of the technology of the hot repair of the converter lining with the use of the
developed magnesium mass “GIR-RB-X"

The analysis of methods of hot repair of areas of advanced wear of working, periclase-carbon lining of converters by a method
of welding is carried out. The technique of estimation of quality of self-flowing, magnesian, welding mass on laboratory furnace
of rotor type, which has no analogues in Ukraine is developed. The developed technique allows reaching high level of reliability
of the received results that allows transferring the received experience on industrial conditions, at rather low power inputs and
high safety in comparison with carrying out of experiments in the real metallurgical unit.

According to the results of laboratory researches the repair, self-flowing, cellar mass of “GIR-RB-X” brand is developed, on
the basis of secondary, domestic raw materials, allowing to restore effectively the areas of refractory lining of the converter,
which are subject to advanced wear and tear, to prolong its working campaign and thereby to reduce specific costs for steel
production.

Industrial tests of self-flowing, magnesium and repair masses were carried out on heavy-duty converter linings at metallurgical
enterprises of PJSC “DMK?” and PJSC “Azovstal Iron and Steel Works”. The results of the tests testify to the high competitiveness
of the developed mass in comparison with foreign analogues, as well as the flexibility of the developed welding mass to
different operating conditions of the converter.

GIR-Engineering LLC organized serial production of self-flowing repair mass of “GIR-RB-X" brand at the production facilities
of RJSC “KrOZ” with the use of high-tech line of “Eirich” company and automatics of “Siemens” company, which allows to
achieve high quality of finished products.

Converter, lining, magnesium mass, rotary furnace, adhesion, durability, periclase-carbon lin-
ing, hot repair.
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