53
VIK

A.JL.Yaiika', B.B.JIeGean', A.A.Coxaukuii', 5.B.Kopuuios',
A.A.Mockanuna', B.JO.Illocrak', P.B.ABnees’, A.Il.domeHKo>,
I1.B.Kapnayxos*

HCCJIEJOBAHUE U AHAJIM3 ITIPOEKTOB KOHCTPYKIUAM ITPODUIS U
IMOKA3ATEJIEM JOMEHHOM IIJIABKH IIPH IIEPEXO/IE K
TEXHOJIOTUU PABOTHI C IPUMEHEHHWEM TIBUIEYT OJIBHOT O
TOILINBA B YCJIOBUSIX YKPAWUHBI
1 — Huemumym yepnoti memannypeuu um. 3.M. Hexpacosa HAH Ykpaunul,
2—-YA40 «MK «A306cmanvy, 3 - [1A0 «3anoposiccmans»

4— 000 «Memunsecm HUnorcunupunzy

IMpuBeneHs! pe3yabTaThl aHAINM3a MPOEKTOB MPOGHIL JOMEHHOH IEYd MOJIE3HBIM
obbemMoM mopsaka 2000 M3 ¢ pasiMuHON KOHCTPYKLMEH CHCTEMBl OXJAKICHHS,
MaTepUaoB M TOIIIMHBI (YTEPOBKH IIPU BIYBAaHUU B €€ TOPH NBUICYTOJIFHOTO TOILTHBA
(IIYT). BrInosHeHB! pacyeTsl paclpeneNieHus] TEeIIOBBIX Harpy30K W TeMIIepaTyphbl
paboueii TOBEpXHOCTH CTEHKH 110 BBICOTE IAXThl IIPH N3MEHEHHUH TOJIIIMHEBI (Y TEPOBKH,
BBICOTBI YCTAHOBKM MECIHBLIX W YYI'YHHBIX XOJIOJUJIBHHUKOB, KOM6HHaL[Hﬁ OXJIAXKACHUA
maxThl cucteMoi ucnaputenbHoro oxnaxiaeHus (CHUO) U «XOJOAHON» XUMHUYECKH
OUMINEHHOW BoJOH. J[aHO 000CHOBaHME KOHCTPYKUMH MPOQHIS U C MCHOIB30BaHUEM
MOJTHOTO  DHEPTeTHYECKOro OanaHca OMpEAeNeHbl TPOTHO3HBIE TEXHOJIOTHYECKHE
nmapaMeTpsl paboTHI Iedd NpH Iepexone Ha pabory c¢ BayBanueMm IIYT B ycmoBmsx
VKpauHsl.

KnaroueBble ciioBa: foMeHHasi me4yb, NpPo¢uib, MNbLIEYT0IbHOE TOILIMBO,
TeNJI0OBbIe HATPY3KHU, TeMIIepPaTypa, NOJHbIHA IHepreTHYeCKuil 0ajanc

CocTosiHue Bompoca. B Hacrosdmiee Bpemsi, M3-32 BBICOKOH IICHBI
NPUPOJHOTO Tra3a M ero AeuInTa, METALTypruieckue KOMOMHATHI Y KpanHb
NEepexXoJsT OT TEXHOJOTHH paboThl C NPUPOIHBIM Ta30M K TEXHOJOTHH
JoMeHHoH mnaBku ¢ BayBaHueM IIYT: [TAO «AndeBckuil MeTauTyprudecKui
komOuHaT («AMK») — 2009 roxm, ITAO «3Bamopoxcrams» — 2011 ropm,
YAO «MapuynonbCkuii MeTaTyprudeckuii koMOuHat wMmeHn Misuuay
(«MMK nm. Unsraa») — 2012 rox, I[TAO «/lHEenpoBCKHH MeTaTyprudecKuit
komOuHaT UM. J[3epsxurckoro» («AMK/I») — 2014 rox, ITAO «ApcenopMutrain
Kpusoit Por» («AMKP») — 2016 rom, YAO «EM3» - 2016 ropn,
ITAO «A3zoscTanby» - 2017 roa[1-8].

ITpu nepexozne TOMEHHOTO MPOU3BOACTBA Y KPaHHBI HA TEXHOJIOTHIO IIIaBKU
¢ IIYT m3MeHWIHCH YCIOBUS 00pa30BaHMS TapHHUCAXKA, BOCCTAHOBUTEIHHON H
TEIJIOBOW PabOTHI ra30BOTO MOTOKA, KAUECTBO M XUMUYECKUH COCTaB TOILIUBA,
YTO TOBIMSJIO KaK Ha TEXHOJIOTHIO BEJEHUS JOMEHHOW IJIaBKH, TaK U Ha ee
TEXHUKO-IKOHOMUYECKHUE TIOKa3aTeln 1 pecypc paboThl JOMEHHbIX TIeUeH.

[Ipu sTom B 2-3 pasza yMeHBIIWICS pecypc paboThl 3aIUICYMKOB W HH3a
LIaXThl M€YH, YTO CHIKAET NMPOJOKUTEIPHOCTh KaMIIAHUU MEYU U ABISEeTCA
OJHOW W3 TMPHUYUH YyXYIIIEHUS TEXHUKO-)KOHOMHMUYECKHX IOKa3aTenel
JOMEHHOHN TUTaBKM M 3(QQEKTUBHOCTH 3TOM TEXHOJOTMH Ha JOMEHHBIX Iedax
YKpauHbI B CPaBHEHHUH C IIEpeI0BOI MUPOBO npakTHKoii [1-8] (puc.1).
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PucyHok 1 — ConocraBneHue ¢ 3apy0eXHOH NPaKTHKON JUTMTEIBHOCTH KaMIIaHHU
nmy4mux nokasateneit padotsl ¢ [IYT nomennsix neueit [IAO «3amoposxkcranby,
YAO «MMK nm. Unbprgay u ITAO «<AMK»

YMeHbIIeHHsT pecypca paboThl Tedell YKpauHbI, MEpeXOsIuX Ha
TexHonoruo paboTs ¢ [TYT, cBA3aHO ¢ HCIIOTB30BAHUEM THITOBOI KOHCTPYKITHH
JOMEHHBIX TIedel VYKpawHBl [UIS BBIUIABKH TIEPENCIBHOTO UYyTyHAa C
MIPUMEHEHUEM TIPUPOTHOTO Ta3a (puc. 2).

OCHOBHBIMH OTJIMYUTEIHHBIMH OCOOCHHOCTSIMH THIIOBOH KOHCTPYKIHH
JOMEHHBIX TIedel VYKpawHBl [UIS BBIUIABKH TIEPENEIBHOTO UyTyHa C
MIPUMEHEHUEM IPUPOJTHOTO Ta3a SIBISIOTCS:

-KOHCTPYKITUSI C OTIOPHBIM KOJIBIIOM (MapaTopoM), Ha KOTOPBIM omupaercs
axrTa v Bepx Meuu;

- BepTUKaJIbHbIC YYT'YHHBIC XOJOJWILHUKH B 3allJIeYUKaxX U JI0 CEPEIUHBI
IIaXTHI;

- OTCYTCTBHE OXJIQXKJIEHUS TIeUr OT CEPEIMHBI IaXThI 10 KOJOIIHUKA;

- yTepoBKa maxThl omupaeTcst Ha «Ly»-00pa3HbIe XOJOAMITBHBIC TUIATHL;

- pacmap Qopmupyercs (HyTepoBKOH, a HE BEPTUKAIHHON XOJOIMIEHOU
IUIATOM;

- 3amneunku u Imraxra oxnaxnpatorcs CHUO (3a uckmrouenmem JIIT Ne 9
IIAO «AMKP», o6semom 5000 M°, rme ¢ yBenmueHMEM OOBEMa IEYH
YBENMYIINCh TEIJIOBBIE HArpy3KH — 3aIUICYNKH W HHU3 MIAXTHl OXJIAKTAIOTCA
TEXHUYECKOH BOJION).
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Pucynok 2 — KoHcTpykunu u mpouid BBIAYyTHIX TOMEHHBIX Me4eil YKpauHbl U
Poccuu, paboTaBImux ¢ IpUpoAHbM rasoM: 1, 2 — MMK, 1370 m3; 3, 4 — 3CMK,
2000 u 3000 m3; 5 — KMK, 1462 m%; 6 — KapMK, 1719 m3; 7 — HIIMK, 2000 m>;
8 — YepMK, 2700 m3; 9, 10 — JIMK um. JIzepxunckoro, 1386 M3, 11 — AMKP,

5000 m*

£ 3 e Pucynox 1 — ?aancmwu
@ 30 * JUIATCIIGHOCTH  KaMITAaHKK  JIOMCHHBIX
2 5 4 o N meyelt oT ux o0beMa, PaboTArOIX C
: 32 k\\ | HPUMEHEHHMEM TIPHPOIHOTO raza; @ -
E e 15 '\\' ~— MaKCHMaJIbHbIC JUTATENLHOCTH
5 10 = s s 3 KaMITaHHiT IOMEHHBIX I1eveii YKparHsL,
5 — ® - jymresbHOCTH Kammianuii JITINe9

E 0 TTAO «AMKP» o6semom 5000 v3; H -
0 1000 2000 3000 4000 5000 6000 3CMK oGbemom 2000 i 3000 M3, o -

oBBeN NewH, 13 JIIT 5 «Cenepstray 00bemom 5580 M3

KoHcTpykuusi JOMeHHOW Tmedn Juisi paboThl C TPHPOJHBIM Ta3oM
obecrieunBana B cpegHeM 10-15-nmetHroro kammnaHuio, 0Oe3 TPHUMEHEHUS
JIOPOTOCTOSIINX MEIHBIX XOJIOIMIFHHKOB, TP MaKCUMAJIEHOM HCIIOJIb30BaHUN
BOCCTaHOBHUTENIBHOTO IOTEHIMAlla IPHPOJAHOTO Ta3a 3a cueT Oojee
«BBITSHYTOTO» BBEPX M Y3KOTO B pacmape npoduis medw, B CpPaBHEHUH C
3apyOeXHBIMHU KOHCTpYKIusimu nean 1uist [TYT.

AHaIM3 CYLIEeCTBYIOIIUX KOHCTPYKIUH Npoduias TOMEHHBIX Iedeif,
padoraromux ¢ IIYT. OCHOBHBIMH OTIHYHUTENHFHBIMH OCOOEHHOCTSIMH
COBPEMEHHOW KOHCTPYKIMM JOMEHHBIX Tmedeid EBpombl, pabortarommx c
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NbUJICYTOJIBHBIM TOIINIMBOM, B CpaBHCHHMU C JOMCHHBIMU II€YaMU praI/IHI)I
SABJIAFOTCA:

* KOHCTPYKIIMS TI€YH C CAMOHECYIINM KOXKYXOM;

* BepTHKaJbHbIEC (IPEIBAPUTEIHHO (YyTEPOBaHHBIC) MM TOPH30HTAIBHBIE
Me/IHbIE XOJIOMMIIBHUKY B 3aIUIEYHKaX U IO CEPEMHBI IaXThl;

* C CepeAVHBI MIaXThl ¥ 710 KOJIOMIHKKA ITeYb OXJIaXX1AeTCsl BEPTUKAIBHBIMH,
MIPEABAPUTENBHO (YTEePOBAHHBIMH, YyTYHHBIMH XOJIOJMIBHBIMU IUTUTaMH 0e3
«L»-00pa3HbIX BBICTYIIOB;

* pactiap pOpMHUPYIOT BEPTHKAIEHON XOIOIMIBHON TUTUTOH;

* 3AIUICYHKH U IIaXTa OXJIAKIAIOTCS «XOJIOAHOM XUMIYECKHA OUMIIIEHHON BOJIOM.

KoncTpykuus 3apyOexHBIX JOMEHHBIX medeit ans pabotsl ¢ [IYT (puc.4)
obecrieunBaer B cpeqHeM 10-15-IETHIOI KaMIaHUIO W MPU MaKCHMAaIbHOM
pacxoze BryBaemoro [1YT 3a cuer Gosnee «00uK000pa3HOTO» MPOGIIL TEUH C
MEHBIIMM YIJIOM HakJIOHa 3alUICeYMKOB, OOJIBIIMM JIUAMETPOM pacrapa Hu
KOJIOIITHHKA, MEHbBIIEH BBICOTOW IMIAXThI U YIJIOM €€ HakKJIOHA, B CPAaBHEHHH C
KOHCTpPYKIIHEH ey COMOCTaBUMOro o0beMa JuIst pabOoThI C TPUPOIHBIM Ia30M.

4 5 6 7 8

Pucynok 4 — Konctpyxkiust mpoduist 3apyOeKHbIX JOMEHHBIX Ieueid, paboTalomux ¢
IIVT: 1 —Ijmuiden, Ne 7; 2, 3 — Salzgitter, A, C; 4, 5 — Rogesa Dillingen, Ne 4, 5;
6 — Lulea, Ne 3; 7 — Linz, A; 8 — Kuraii
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ITAO «3anopoxcTranb» OJHUM M3 NEPBBIX B YKpauHE KOMIUIEKCHO, C
MIPUBJIEYEHHEM IIEPETOBOT0 3apyOeKHOTO OIbITa, OTEYECTBEHHBIX IPOEKTHBIX 1
Hay4HbIX opranusanuii ¢ yuactuem MUYM HAHY, nogomnuu k pemeHuto 3a1a4u
0 YJIY4IISHHIO KOHCTPYKIMHU Ipodwis JoMeHHOH medw it pabotsr ¢ [IYVT
(puc.5). Ha nomennsix nedax [TAO «3amoposxcTaiby peann30BaHbl 1 HAXOISATCS
Ha CTaJ1H BHEPCHHUS:

* KOHCTPYKIIMS TI€9H C CAMOHECYIIUM KOXKYXOM;

* BEPTUKAJIbHBIE, IIPEIBAPUTEIHHO (DyTEpPOBAHHbIE, MEIHBIE XOIOIUIBHUKI
B 3aIUIeYHKaX, pacrape U 10 CepeIuHbI aXThl;
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¢ BCPTHUKAJIbLHBIC MCIOHBLIC XOJIOJUWJIIBHUKH B 3alUICUHUKax, pacrnape U 10

CCPCANHBI IIAXTHI;
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paboratomux ¢ IIYT: 1 — tpaguunonHas (ctapas) KoHCTpyKuus; 2,3,4 —

Pucynok 5 — Konctpykuusi npodu

CYIIECTBYIOIINE KOHCTPYKIUH; 5 — IIPOEKT.
* C CepeluHbl IaxXThl U JO KOJOMIHUKA II1€Yb OXJIaXJAeTCs YyI'YHHBIMU

XOJOOWJIBbHBIMU IINIMTaMU,
® YMCHBIICH YT'OJI HAKJIOHA 3allJICYMKOB U YBCJINYCHA UX BbICOTA, YBCINYCH

IMAMeTp pacrapa;
* YTOJI HAKJIOHA 3aIUIEYMKOB YMEHBIIeH ¢ 80° 1o 72°, OTHOLICHHE AnaMeTpa

pacmapa K quaMeTpy ropHa ysenudero ¢ 1,16 mo 1,25;
* CUCTEMA MCIIAPUTEIILHOTO OXJIAKIACHUS C IPUHYAUTEIbHON HUPKYJIALUEH

BO/JIBI;
* 3aIUICYMKH M IIaXTa OXJAXKIAIOTCS «XOJIOJHOM» XUMUUYECKA OYHUIIIEHHOU

BOJIOH;
* TPUMCHCHHE COBPEMCHHBIX KapOMIOKPEMHHEBBIX OTHEYIIOPOB B

3aIUICUUKaX U BHU3Y HIAXThI;
® YCTAHOBKA aBTOMATHU3HUPOBAHHBIX CUCTEM KOHTPOJIA TEIUIOBOI pa6OTBI n

pasrapa QpyTepoBKH I1€4H;

* ycTaHOBKa coBpeMeHHOro b3V, MomepHH3amus ¥ COBEPIICHCTBOBaHUE
CPEACTB  KOHTPOIS W  YHPABIEHWA  pagualbHBIM  paclpelelIcHUEM,
BOCCTaHOBHTEIHEHOU U TEIUIOBOH PabOTOM Ira30BOTO MOTOKA.

OxoHOMUYECKHH 3()()EKT OT MPUMEHEHUSI HOBOW KOHCTPYKIIMH IIaXTHI B
CpaBHCHUMU C KOHCprKHHCﬁ, A€ UCIOJB30BAJIUCH TPAAUIITUOHHBIC PEHICHUSA IJIsL
TEXHOJIOTUH PabOThl C TPUPOAHBIM Tra30M, COCTAaBWJI B cpemHeM ~18 kr

OKOHOMHMHU KOKCa Ha TOHHE BBITIJIABJICHHOT'O YyT'yHa.



58

Boifop mpodmisi medn mosie3HbIM 00bemoM mopsiaka 2000 M3 mpm
npumenenuu IIYT B ycaoBusix Ykpaunsl. [Ipu paspaborke UM HAHY
KOHCTPYKIIMM COBPEMEHHOTO MpOQMIS JTOMEHHOW MEYd IOJIE3HBIM 00BEMOM
nopska 2000 M3 yunteiBaics coBpeMeHHbii onbiT [TAO «3anopoxcranb» u
EBpomnel. KonnuecTBo BapnaHTOB NpoeKTa KOHCTPYKIHMH HOBOTO HpOduMIIs
00YCIJIOBJICHO ITOMCKOM PAIlMOHAIBHBIX BAPUAHTOB, B KOTOPOM OBI TOCTHTaJIOCh
KOMIPOMHCCHOe pemeHne mno kpurepusMm «llema — Hagexnocts —
OS¢ dexTnBHOCTEY (pHC.6).

WW

i

Pucynox 6 — Dckus craporo (1) 1 npoeKkTHbIe BapuaHThl (2-7) KOHCTPYKLHMHU HPOGHILS
JIOMEHHOI IIe4H 1moJie3HbIM 00beMoM nopsiaka 2000 M3 s pabots! ¢ ITVT

OO0muM 17 BceX BapHaHTOB KOHCTPYKIMA HOBOTO TpOo(His medn
ABJIACTCA:

*KOHCTPYKLIHS IIEYH C CAMOHECYIIUM KOXKYXOM;

*TIPHOPUTETHOE NpUMEHEHNE BEPTHKAJIbHBIX, TIPEABaPUTEIHHO
(yTepoBaHHBIX, METHBIX XOJIOIMIFHUKOB B 3aIUIEYHKAX U 10 CEPEIUHBI IIaXThI;

*yBeJIMUEHHNE BHYTPEHHETO ANaMeTpa, 3yMIi(ha 1 TT0JIe3HOH BBICOTHI TOPHA;

*TIpMEHEHHE COBPEMEHHBIX OTHEYIIOPOB;

*OXJIK/ICHUE 3aIUIEYNKOB M INAXTHl JIO KOJOIIHHKA «XOJOIHOW»
XAMUYECKH OUUIIICHHON BOIOM;

*YMEHBIIIEHHE YTJIa HAKJIOHA 3aIUICYNKOB U YBEIMUCHHUS UX BBICOTHI;

*BBICOTa pacmapa 2700 mm;
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PPICyHOK 77— Pacnpe}leneHI/Ie TEIUIOBBIX HArpy30K I10 BBICOTC MIAXThI U TEMIICPATYpPhI HA pa60qe171 TIOBEPXHOCTHU CTCHKH MIAXTHI IIPU

HCIIOJIb30BaHUH cTaporo (1) u BapuaHToB (2-7) KOHCTPYKIMH HOBOTO IPOMMIIS TOMEHHOI! MeUH MoJIe3HBIM 00BEeMOM TOPSIKa

2000 m* myis paGoTel ¢ ITYT B ycrnoBusx YKpauHbl
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*yBEIIMUCHNE TUaMeTpa paciapa U KOJIONTHHKA.

OTnU9ar0TCs IPOCKTHBIE BaPUAHTHI 3CKU30B IPOQIIIS:

*TOJIIMHON (YyTEPOBKU U COOTBETCTBEHHO I'€OMETPHYECKUMH pa3MepaMu
BHYTPEHHETO MpOoQuIIs;

‘KOM6I/IHaHI/ICI‘/II BEPTUKAJIBHBIX U TOPU30HTAJIbHBIX MCIHBIX XOJIOJUJILHUKOB
B 3aIlJICYMKAX.

Hanbonee pannoHaIBHBIM, TPOTPECCUBHBIM pEIICHHEM H30aBHTHCS OT
WCKa)KeHHUS TPOQUIISL B palioOHEe CTHIKA MEIHBIX M YYT'YHHBIX XOJIOJMJIBLHUKOB B
BapuaHrtax No2 — Ne7 siBnsieTcsi MpUMEHEHHE TpeBapUTEIbHO (hyTEepOBaHHBIX
YYT'YHHBIX WJIM CTaIbHBIX XOJOIWIBHUKOB JUIS OXJIKICHHUS IIaxThl. JTO
pemieHne TpeOyeT AOMOJHHUTENBHBIX 3aTpaT M 3aBHCUT OT (MHAHCHUPOBAHHS
IIPOEKTOB M0 PEKOHCTPYKIIUH JOMEHHBIX TTeUeH.

[IpumeHeHre COBPEMEHHBIX KOHCTPYKLMM IOMEHHBIX IE€UEH U aHalu3a
pacIpefielieHUsl TEMIIEpPAaTypHO-TEIVIOBBIX HArpy30K JUIA HHUX IIO3BOJIUT
YBEIHYHUTh MPOJOJDKUTEIPHOCTh KaMIIAHHMKM IOMEHHOH ITIeYM U TEM CaMbIM
00ecreynuTh YCHENIHOE OCBOCHHE TEXHOJOTHMH JOMEHHOM IUIaBKH C
npuMeHeHreM [1YT Ha MeTamTyprudeckux npennpuaTusax YKpauss! [1-8].

HccnenoBanne pacnpenesneHusi TeMIepaTypPHO-TEIUIOBBIX HATPY30K B
1IaxTe B 3aBHCHMOCTH OT ee KOHCTPYKIHH M CHCTeMbl OXJAKACHMS.
Pacripenenenne ra3oBOro IoTOKa IO PaAMyCy Ul BapUaHTOB KOHCTPYKIHMH
HOBOTO MPOQMIIS TIEYH MOJIE3HBIM 00beMoM Topsika 2000 M® 1 TeMIEepaTyphI
ra3a IO €€ BBICOTE PACCUMTHIBAIACH MPUMEHHUTENHHO K YCIOBUS YKpawHbBI C
MIPUBJICYEHNEM JKCIIEPHMEHTAIBHBIX NaHHBIX, OPUTHHAIBHBIX Mozeneir UM
pacyera paclpeleleHHH TEMIIEPaTypHO-TEIUIOBBIX HArpy30K W Ta30BOTO
TOTOKA, oNbITHl paboTsl ¢ [TYT nomeHHBIX Teueit cpeanero oovsema (15003000
M) u TTAO «3anopoxcransy, [IAO «MMK uM. Wisraar», ITAO «AMK» [1-8].

Ilo pe3ysibTaTaM BbIIIOJTHEHHBIX I/ICCHC,E[OB&HHﬁ YCTaHOBJICHO, YTO TCIIJIOBLIC
Harpysku B BerHeﬁ YJacTU MaxThl UMCIOT MUHUMAJIbHYIO BEJIMUNHY. H03TOMy,
NPU KCIIOJIb30BAHMH TOJICTOCTEHHOW (YTEPOBKH, B IPOEKTE TEYH MOJIE3HBIM
obbemom Topsaka 2000 M HeT HEOOXOAMMOCTH OXJaXAaTh INAaxTy 0
KOJIOLITHUKA.

[TokazaHo, 4TO MPUMEHEHHE AITIOMOYTIIEPOIUCTOTO KUPIINYa, B CPAaBHEHUN
¢ HITI/I, B KOMOMHAINH C YyTYHHBIMH XOJOAWIBHIKAMH HA CTHIKE C MEIHBIMHU
TIPUBOJNT K YMEHBIIECHHIO TPAJHEHTa TEIUIOBBIX Harpy30kK B 1,5 pa3a u B 2 paza
HMHBEPCHHU TEMIIEPATYPHOTO TIOJIS B 3TOI 30HE.

IlepeBox cucTeMbl OXTAXKACHUS IAXTHI C XUMHUYECKH OYHILICHHON BOJBI HA
CHO npuBOAWMT K HE3HAYNUTEIHHOMY YMEHBIICHHIO TEIUIOBBIX HAarpy3oK Ha
~6%, yBEIMUYCHUIO TEMIIEPaTypbl Ha paboueii MOBEPXHOCTH CTEHKH IIAXThl HA
~40-80°C, He3HAUNTETFHOMY YMEHBIICHUIO HHBEPCUHU TEMIIEPAaTypHOTO OIS Ha
3y6B$[X XOJIOAWJIIBHBIX ITJINT, CTBIKAX CUCTCM OXJIQXXIACHHUA.

B pesyipraTe pacyera TEIUIOBBIX HAarpy3oK M TEMIEpaTypHOTO OIS JUIs
TpEX BapHaHTOB MPOQUIIEH — TOJICTOCTEHHOTO (BapHaHT 2, 7), TOHKOCTEHHOTO —
C TpeMs psilaMH TOPU30HTAIBHBIX XOJIOIMIFHUKOB B 3aIuIe4nKax (Bapuanr 3,5)
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U TOHKOCTEHHOTO — 0€3 TOPM3OHTAIBHBIX XOJIOIWIBHUKOB (BapuaHT 4, 6) B
3aIUIeYnKax MOIyYeHO:

B pesynpraTte pacdera TEIUIOBBIX HAarpy30K M TEMIEpPaTypHOTO IOJS Ul
TpEX BapUaHTOB MPOQUIIEH — TOJICTOCTEHHOTO (BapHaHT 2, 7), TOHKOCTEHHOTO —
C TpeMsl psiiaMU TOPU3OHTANIBHBIX XOJIOWIBHUKOB B 3alljieuuKkax (Bapuanr 3,5)
U TOHKOCTEHHOTO — 0€3 TOPH3OHTAIbHBIX XOJOIWILHUKOB (BapHaHT 4, 6) B
3aMaevuKax Mojy4yeHo:

- TpU HUCMOJIb30BaHUH 3-r0 (5-T0) U 4-0r0 (6-0r0) BapHaHTOB MHPOQHIL
TEIJIOBBIE HArpy3KH B paiioHe MEIHBIX XOJOAWIBHUKOB Oojblie B 2-3 pasa no
CPaBHEHHUIO C TIEPBBIM BapHaHTOM ITPOQHILS;

- TIpU HcmoNb30BaHuH 3-r0 (5-T0) u 4-oro (6-0r0) BapHMaHTOB HPOQHIL
WHBEpPCHS TEMIIEpaTypHOTO IO Ha CTBIKE UYI'YHHBIX W MEIHBIX
XOJIOAWIIFHUKOB B 2 pa3a OoJbIlIe, YeM MPH MCIIONB30BaHUN 2 U 7-TO BapHaHTa
PO IS

ObecrieueHne parMoHANIBHOTO TEMIIEPaTyPHO-TEIUIOBOTO PeKUMa pabOTHI
JOMEHHOM Te4Yd TI03BOJIUT COBEPIICHCTBOBATh TEXHOJIOTHYECKUH pPEXUM
JOMEHHOW TUIaBKU JJIsl JTOCTIDKEHUS TPeOyeMBIX TEXHHKO-DKOHOMHYECKUX
nokazarenei [1-8].

Pacuer TexHoJIOrHYecKMX NapamMeTpoB padorbl meud. IIporHos
TEXHOJIOTHUECKHUX IapaMeTpOB pPadOTHl IOMEHHOW €M TIOJIE3HBIM 00BEMOM
nopsaka 2000 M® B ycnousx paboThl YKpaumHbI NPH TIEPEXOJE Ha paboTy ¢
BayBanueM IIYT BBHIMOTHEH C HCHOJIB30BAaHWEM IIOJHOTO 3HEPTETHYECKOTO
GaraHca.

[onsaTne «HONHBINA YHEpreTHUecKkuii 6amanc» sBeneHo B. C. CtemaHOBBIM
[9], o3HauwaromKM pacdeT W COBMECTHOE pPACCMOTPEHHE MAaTepHaIbHOTO,
TEIUIOBOTO M  OJKCEepreTHYecKnmx  OajmaHcoB. MarepuanbHBI  OaaHC
paccuuThiBaercs no cucreme yuera B. I1. Mxesckoro [10, 11], TemoBoii — no
teruo3Heprerudeckoit mogenu M. 1. Cemukuna [11, 12], sxcepreTndeckuit —
ABIIseTcs pa3BuTHeM TpyaoB A. B. boponynuna u B. C. Crenanona [9, 11, 13].

C wuCronb30BaHWEM pPE3yNbTaTOB pacueTa MaTepualibHOro OanaHca o
cucreMe ydera B.II. IxeBckoro M TEIMIOHEPreTUYECKOH Moaenu
N.JI. CemukrHa paccMOTPEHBI IPOTHO3HBIE BapUAHTHI TEIUIOBOH paboTHI edn
mpu BAyBaHMM MuHUManmbHOTO 120 Xr/T uyryHa (18,5 1/@ m 20 1/4) m
MakcuManpHoro ~180+160 xr/T uyryna (28 1/4) kommuectBa ITYT mms 2-x
BapHaHTOB mpou3BomuTenbHOCTH meun 3700 t/cytkm u 4000 T/cyTKH C
MHUHUMAJbHOW M MakCUMaIbHOM JOJIEHd 3arpy’kaeMblX OKaThILIEH IpH
W3MEHEHHUH U TIPH MOJIEP)KaHUK Ha MOCTOSHHOM YPOBHE TPEXKOMIIOHEHTHOH
ocHoBHOCTH mUXTHI (((CaO+MgO)/Si0,)) (Tabm. 1-2).

[Tpu pacyerax TeMIO3HEPreTHUECKOT0 OaaHca COCTaB U PACXO]l ITMXTOBBIX
MaTepHaOB NPU U3MEHEHUM [OJIM OKaTellled B ImmxTe U pacxopa IIVT
TIPUHUMAJICS 110 JaHHBIM MaTepUalIbHOTO OajaHca.

Heobxoaumasi TPOU3BOJUTENFHOCTD I1€9M JOCTUTACTCS BapbUPOBAHHEM
pacxona IyThs W KOHUeHTparmu kuciopoaa (O») B HEM IIpH MOJIEPKAHUH



62
TEOPETUYECKON TeMIIepaTypsl B PalMOHAIBHOM Auamna3zoHe mopsaka 2000 —
2200°C:

*  IPU «MAKCUMAIBHOM» PACXO0J€ IYThsl U «MHHUMAIBHOMY COAEPKaHUU
O? B Hem;

*  pU «MHHUMAIBHOM) PAaCcXOJle NYThS U «MaKCUMAJIBHOM) COIEPIKaHUU
O, B HEM.

[To pe3ynbraram BBINMOJIHEHHBIX WCCIEJOBAHHWN OINpPENEICHBI MPOrHO3HBIC
MIOKA3aTeNN TEXHOJOTMYECKOTO PEeXMMa PabOThl JOMEHHOHM Ie4d IOJIE3HBIM
obbemom mopsika 2000 M3 mpu mepexone Ha paboty ¢ BayBamumem IIVT ¢
MUHUMAaJTHHOH/MaKCUMaIbHOM TONICH OKAaTBIIeH B 3arpykaeMod IIMXTE IPH
M3MEHEHNH OCHOBHOCTH IIUXTHI. B wacTHOCTH, MOKa3aHo, 4TO:!

* Ilpm mnpomsBomurensHocTH ~3700 T/cytkm w BayBanum IIYT B
kommyectBe 28 T/4 minm ~180 Kr/T uyryHa, paboTe ¢ MUHUMAIBHOH OJEH
OKaTHIIIEH, pacxome myThsa ~3700+3800/3150+3250 amM*/MuH U comepKaHUu
Kucinopoza B HeM ~21,2/25% nocturaercst pacxof kokca ~383-+398 kr/t uyryHa,
pacxon ycnoBHOTo TorutiBa ~580+593 Kr/T 4yryHa npH CTereHH UCTIOJIb30BaHHS
CO 43 1 41% cOOTBETCTBEHHO.

o Ilpu mnpomsBomurensHocT ~4000 T/cyrkm u BayBanuu IIYT B
KosmdectBe 28 T/4 mimm ~168 Kkr/T uyryHa, pabore ¢ MHUHUMAaJbHOW J0Jel
oKaThIIEH, pacxone AyThsa ~4000+4100/3400+-3500 HM>*/MUH ¥ copepKaHuK
Kuciopoza B HeM ~21,2/25% nocturaercst pacxon kokca ~397+410 kr/t uyryHa,
pacxo yCIOBHOTO TOTUTHBA ~579+592 Kr/T 4yTryHa MU CTEIICHN UCTIOIh30BaHUS
CO 43 u 41% COOTBETCTBEHHO.

* [Tpu mpomsBoaurensHOCTH ~3700 T/cyTRKM 1 BoyBanuu I1Y T B kommdecTe
18,5 /9 mmm ~120 kr/t 4yryHa, paboTe C MUHUMAJIbHON JOJEH OKATHIIIEH,
pacxone nyThsa ~3650+3750/3300--3400 HM>/MHH U COIEpP/KAHUH KHUCIOPOIaA B
HeM ~21,2/25% nocturaetcs pacxonm kokca ~440+453 Kr/T 4yyryHa, pacxon
YCIIOBHOTO TOIUIMBA ~568+581 Kr/T uyryHa npu crenenu ucroib3oBanus CO 43
U 41% COOTBETCTBEHHO.

* [1pu npousBonurensHocTH ~4000 T/cyTkKM 1 BryBanuu [1Y T B konmmuecTBe
18,5 1/ mmm ~120 xr/t yyryHa, paboTe ¢ MUHMMAJIbHOM NOJNEH OKaThIIIEH,
pacxoge nyThsa ~3950+4050/3600--3700 HM>/MHUH U coAep:KaHUH KHCJIOPOJA B
HeMm ~21,2/25% nmocturaercst pacxon Kokca ~441+455 kr/tr uyryHa, pacxon
ycnoBHOTO TorumBa ~570+583 kr/T uyryHa npu crenenu ucnonb3oBanus CO 43
1 41% COOTBETCTBEHHO.

* [Ipu mpomsBoaurensHOCTH ~3700 T/cyTRKM 1 BoyBauuu I1Y T B konmmdecTe
28 1/4 wmm ~180 Kr/T 4yryHa, paboTe ¢ MaKCHMAIbHOW JOJIeH OKAaTHIIIEH,
pacxome myThs ~3650-3100 HM’/MHH W CONEpKAHWH KHCIOPOAa B HEM
~21,2+25% nocturaetrcs pacxoj Kokca ~382 KI/T 4yryHa, pacXxoJ yCJIOBHOTO
TorumBa ~578 Kr/T uyryHa npu creneHu ucroib3oBanus CO 43%.

* [1pu npousBonurensHocTH ~4000 T/cyTKM 1 BryBanuu [1Y T B konmmuecTBe
28 1/4 wim ~168 Kr/T 4yryHa, paboTe ¢ MaKCHUMAJBLHOW JOJICH OKATHIIICH,
pacxozmie myThs ~3950+3350 HM/MHMH M COmEpKaHMM KHUCJIOpOJa B HEM
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~21,2+25% mocturaercst pacxof Kokca ~395 KI/T 4yryHa, pacxoj YCIOBHOTO
TorumBa ~577 Kr/T 4yryHa npH creneHu ucnomnb3oBanus CO 43%.

* [Ipu mpomsBogurensHOCTH ~3700 T/cyTRKM 1 BoyBanuu I1Y T B konmmdecTBe
18,5 1/4 mmu ~120 kr/t yyryHa, paboTe ¢ MaKCUMaJbHOW IOJICH OKaTHIIICH,
pacxome ayThsa ~3600+3250 HM’/MHH W CONEpXKAHUH KHCIOPOAa B HEM
~21,2+23,5% nocturaetcs pacxoj Kokca ~438 Kr/T 4yryHa, pacxo/l yCJIOBHOTO
TOIUIMBA ~566 KI/T 4yryHa IpH cTeneHu ucroib3oBanus CO 43%.

* [1pu npousBomurensHocTH ~4000 T/cyTkKM 1 BryBanuu [1Y T B konmmuecTBe
20 1/9 wim ~120 Kr/T 4yryHa, paboTe ¢ MaKCHUMAJBHOW JOJICH OKATHIIICH,
pacxone nyTthsa ~3900+3500 HM?/MHH U COIEP)KaHUU KHCIIOpOJa B HEM
~21,2+23,5% mocturaercst pacxoj Kokca ~439 Kr/T 4yryHa, pacxo]] yCIIOBHOTO
TorumBa ~568 Kr/T yyryHa npu creneHu ucronb3oBanus CO 43%.

Hcnonp3oBaHNE TOTHOTO 3HEPreTHUECKOro OajaHca, COCTOSIIEro U3
OJHOBPEMEHHOTO PACCMOTPEHUSI OOBEKTA HMCCIEAOBAHUS KAK COBOKYIHOCTH
MaTEpHAIBHOTO, YHEPIETHUECKOTO U 3KCEPTeTHYECKOro OanaHCOB, MO3BOJSET
YTOYHHUTh 3aKOHOMEPHOCTH, OOOCHOBaTh  IENecoOoO0pa3HOCTh M JaTh
KOJIMYECTBEHHYIO  OLEHKY, YIJIyOUTb aHanmu3  3Heprodp(eKTHBHOCTH,
9KOJIOTMYECKUX M HHBIX IPOOJIEM METAIUTYPrUYECKUX TPOU3BOACTB, PACIIUPUTH
KOJIMYECTBO IyTeH MPOU3BOACTBA METAJIIA: OT arperaToB €IMHUYHON MOLTHOCTH
JI0 pallMoHANIN3alMHU dHeprodaianca SKOHOMUKHU OTPACIH B LIEJIOM.

BriBoabl. Pa3paboTka coBpeMeHHOTO NMPOQUIs, KOHCTPYKIHH CHCTEMBI
oxnaxaenus U ¢pyreposkH, cpeactB ACY TII npu peKOHCTPYKIINH TOMEHHBIX
Tedeil sSBIseTcsl aKTyallbHOH 3a/1aueil, peneHne KOTOPOi O3BOJIUT YBEITHIHTh
pecypc pabOThI MEUH U YIIyUIIUTh €€ TEXHUKO-I)KOHOMHUYECKHE MTOKa3aTeNH Mpu
BIYBaHHHU B F'OPH IIbICYTOJIBHOTO TOILIMBA.

B nacrosmee Bpems B YkpauHe u Poccun COBpeMEHHBIE KOHCTPYKLMH
JoMeHHo# neun 11t paboTsl ¢ [IYT peanu3syrorcs o ABYM HalpaBICHUAM:

1. Co3nanue KOHCTPYKIHMHU TEeYd HOJA «KII0Y» 3apyOeKHbIMU (HpMaMHU,
HarpuMmep, npoektbl Danieli Corus peanuzoBanbl Ha [II1 Nel [TAO «AMK»
IMTAO «AMKP» u JI1 Ned OAO «Ceepctamb», Paul Wurth — ua JIIT Ne 6 u No7
ITAO «HJIMK».

2. MopaepHu3zanys KOHCTPYKLUHU II€YM C H3MEHEHUEM OTHENBHBIX €e
9JIEMEHTOB HJIM MOJTHBIM M3MEHEHHEM KOHCTPYKIMH II€Yd CHJIaMH KOMOMHaTa
WM XOJIAVHTA, OTIMPAsICh Ha CBOU U IIEPEIOBON MHUPOBOM OIIBIT, C TPHUBJICIEHHEM
HayYHO-TEXHUYECKUX CTICIHAINCTOB U OpraHU3amnnii.
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Ilo Hamemy MHEHHWIO, BTOpOE HAampaBlCHHE SBISETCS  Ooiee
palMOHANBHBIM, T.K. CIIOCOOCTBYET pPAa3BUTHIO TEOPHH W  IPAKTHKH
KOHCTPYHPOBaHHs Ie€4Ye NMPUMEHUTEIBHO K YCIOBUSAM YKpPauHbI, YMEHBIIAET
3aTpaThl Ha PEKOHCTPYKLHUIO Te4Yeld M MO3BOJIAET BBIOPATh ONTUMAIBHOE
COOTHOIIEHHE MEXJIy CTOMMOCTBIO PEKOHCTPYKIMH U JIUTEIHHOCTBHIO
KaMITaHUU JOMEHHOMU I1eYHu.

Baxneitmeii cocrasisitomeit 3 pekTHBHOM 1 0e30IacHON KaMIIaHUH TIeYH
SIBIIIETCSI OCHAILI[EHUE €€ COBPEMEHHBIMH aBTOMATHU3UPOBAaHHBIMHM CHUCTEMaMU
MOHUTOPHWHTA COCTOSTHHS TPODUIIS.

1. OcBoenne paboOTHl JOMEHHOH Heun noje3HbM oobeMoM 3000 M3 ¢ mpuMeHeHneM
meuIeyroiapHOro TorumBa / B. Y. Bonpmakos, A. JI. Yaiika, B. B. Jlebenp u ap. /
Mertannyprudeckas 1 TOPHOPYIHAS TPOMBIIUIEHHOCTD. — 2012. — Ne 4. — C.36-40.

2. OmusIT U NepCHEeKTUBH IPHMEHEHHS ITBUICYTOJILHOTO TOIUIMBA Ha JOMEHHBIX ITedax
VYxpaunst / B. U. Bonemakos, A. JI. Yaiika, B. B. Jlebenp u ap. // Metamt u nutbe
Vxpaunsl. —2013. — Ne 10. — C.5-10.

3. TemnoBas paboTa M MEPCHEKTHBHbIE KOHCTPYKLHMH INAXThl ¥ METaJUIOIPHEMHHKA
JIOMEHHOM Ie4r NpY NPUMEHEHUH NbUIeyronbHoro Tomusa / B. W. Bonbakos, A.
B. bopomymun, A. JI. Yaiika u ngp. // Merammyprudeckas W TOPHOpPYAHAs
MPOMBIIUIEHHOCTD. — 2014. — Ne 3. —¢. 106-110.

4. Anamus sueprodddexruBHocty npuMeHeHus [IYT B TOMEHHOM IPOH3BOJCTBE C
HCIIOIb30BaHUEM JKCepreTndeckoro merona uccieposanus / AJl. Yaiika, B. U.
BonbmakoB, A.A. Coxankuii, A. A. Mockamuna, B.}O. Ilocrak //
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Cmamuwsa nocmynuia 8 pedaxyuio coopruka 19.04.2017
U NPOWNA BHYMPEHHee U GHeWHee PeYeH3UPO8anue

0.J1.Y9aiika, 0.A.Coxauvkuii, b.B.Kopuinos, A.O.Mockanina, B.IO.Illocmak,
P.B.Asoces, O.I1. @omenko, I1. B. Kapnayxoe

JociifnzkeHHs i aHATI3 NPOEKTIB KOHCTPYKLii npodiio i NOKa3HUKIB J0MEHHOT
IUIABKH IIPHM Nepexoli A0 TeXHOJOrii po0oTH 3 BUKOPHUCTAHHSAM NHJIOBYIJILHOIO
NaJIMBa B yMOBax YKpaiHu

HaBeneno pesynpratu aHamily NPOEKTiB MNpOQiLI0 TOMEHHOI Iedli KOPHUCHUM
06'eMom 61u3bK0 2000 M? 3 pi3HOI KOHCTPYKLI€IO CHCTEMM OXOIOIKEHHS, MaTepiais
Ta TOBIIMHH (yTEpOBKH NpH BIyBaHHI B il ropH mumoByrineHoro mnamusa (I1BII).
BukonaHo po3paxyHKH pO3NOALTYy TEIUIOBHX HAaBaHTAXEHb 1 TEMIEpaTypu poOouoi
MOBEPXHI CTIHKY II0 BUCOTI IIaXTH IPH 3MiHI TOBIIUHU (YTEPOBKH, BUCOTH yCTAHOBKU
MIZHUX 1 YaBYHHHX XOJOJMJIbHUKIB, KOMOIHAIli OXOJO/KCHHS IIAXTH CHCTEMOO
BunapHoro oxonomkeHHs (CBO) Ta «xo101HO0» XiMiYHO 04HILeHO0 Bosoto. HaBeneHo
OoOTIpyHTYBaHHS KOHCTPYKLiM MpoQiNi0 3 BHUKOPHCTAHHSAM IIOBHOTO EHEPreTHYHOTO
OanaHCy, BU3HAYCHO MPOTHO3HI TEXHOJIOT1YHI MapaMeTpH poOOTH Iedi Py nepexoi Ha
po6oty 3 BayBanHsaM [IBII B ymoBax Ykpainu..

KiouoBi cioBa: nomeHHa miv, mpogiib, NUIOBYTrijibHe NAJMBO, TeIJIOBi
HABAHTAKeHHs, TeMIlepaTypa, NOBHUM eHepreTHYHMIi 6anaHc

A.L.Chaika, V.V.Lebed, A.A.Sokhatsky, B.V.Kornilov, A.A.Moskalina,
V.Yu.Shostak, R.V.Avdeev, A.P.Fomenko, P.V.Karnaukhov

Research and analysis on the projects of blast furnace profile designs and
parameters of blast furnace smelts under ukrainian conditions of work with
pulverized coal fuel

The research results reported in this article are in the form of the analysis made on
the profiles of blast furnace useful volumes of 2000 m*. The calculations of the heat duty
distributions and temperatures of the wall working surfaces are performed with respect to
the changes in the wall lining thickness per the furnace shaft, the installation height of
copper and cast iron coolers, combinations of the shaft cooling modes with evaporative
cooling systems and ‘cold’ chemically purified water. The control on the furnace profile
design is given and based on the overall energy balance, forecasted production parameters
of the blast furnace drive are determined when the production mode is substituted by the
one with pulverized coal. The study has been carried out for the specific character of the
work under conditions of Ukraine.

Keywords: blast furnace, profile, pulverized coal, thermal loads, temperature,
total energy balance
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