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JHEPT'OEMKOCTD ITPOKATA

Paccmotpen cnioco6 oreHkH 3HEProdPPEeKTUBHOCTH METaUTypru4ecKoro MpPOHU3BOJCTBA HA OCHOBE
METOAMKH pacdeTa CKBO3HOW HEProeMKOCTH mpokara. [IpoaHanu3upoBaHa I€X0Bas, 3aBOACKas U
OTpacieBas SJHEPrOEMKOCTb Pa3HbIX BUIOB IIPOKATa HA METAJUIYPTUYECKUX MPEANPUATHIX Y KPaUHBL.
[TokazaHo BIHMSHUE HM3MEHEHHS PACXOAHBIX KOA(P(OUIIMEHTOB OCHOBHBIX BHIOB MOdyhabpukaToB
(Kenme3opyIHOTO  KOHIIEHTpaTa, uyryHa, KOKCa, HW3BECTH), OSHEPrOEMKOCTH  IMPOM3BOIHBIX
SHEPrOHOCUTEIICH 1 MApOYHOTO COCTaBa BBHITUIABIISIEMON CTAIM HA SHEPTrOEMKOCTh MIPOKaTa.

PosrasayTo cnoci6 orminku eHeproeeKTUBHOCTI METATYPTiIMHOTO BUPOOHHUIITBA HA OCHOBI METOJIUKH
PO3paxyHKy HAaCKpi3HOi €HeproeMHOCTi mpokary. IIpoaHanizoBaHO 1I€XOBY, 3aBOJCHKY 1 Tally3eBY
E€HEePTOEMHICTD PI3HUX BHJIIB MPOKATY HAa METAITYPTIMHUX MiANpUEMCTBAaX YKpainu. [TokasaHo BB
3MIHM BHTPAaTHHX KOE(II[IEHTIB OCHOBHHX BHJIB HamiB(paOpuKaTiB (3a1i30pyIHOrO KOHIEHTpATY,
YaByHY, KOKCY, BallHa), EHEPrOEMHOCTI MOXIJHUX €HEPrOHOCIIB Ta MapOYHOTO CKJIaIy BHUILIABICHOI
CTaJIl Ha EHEePrOEMHICTh MPOKATY.

Method of energy efficiency estimation for metadfigal production on basis of calculation procedure
for through power intensity of rolling is considdreShop, plant and branch power intensity for
different types of rolling at metallurgical entegas of Ukraine is analysed. Influence of discharge
coefficient change for main type of half-finisheagucts (iron-ore concentrate, cast iron, cokeg)im
power intensity of derived energy carriers and gradmposition of smelted steel on power intensity
of rolling is shown.

B «ocymapcTBeHHON mporpamMme pas3BUTHS M pedOPMUPOBAHUS T[OPHO-
METAJULypruueckoro kommiaekca Ha nepuof g0 2011r.» ormedaercs, 4To OJHOM U3
OCHOBHBIX 3a1a4, crosmux nepen I'MK, sABisieTcss pe3koe CHHKEHHE YHEPrOEMKOCTH
IIpOKaTa.

B mnponecce mpakTHYECKOM peanu3aldd 3TOM 3a4a4d BO3HHMKAET HECKOJBKO
BOIIPOCOB:

—KaK M 0 KaKOM METOJAMKE PACCUUTBIBATH YHEPrOEMKOCTH IPOKATa M KAKOBA
OTpaciieBasl SJHEProeMKOCTh IPOKAaTa B HACTOSAILEE BPEMS,

—KaK IPOU3BOJNTH OLIEHKY M3MEHEHHUS JHEPrOEMKOCTHM IPOKaTa B LEJIOM IO
OTPACIIH U 110 KaXKAOMY IIPEAIIPUATHIO B OTAEIbHOCTH,;

— KaK COIIOCTAaBIIATh SJHEPrOEMKOCTh IPOKATa Pa3HBIX IPEATPUATHN;

—B Y€M NpPHUYMHA 3HAYNUTEIIBHOTO OTJIMYMS CPEIHEN JHEPrOEMKOCTH ITPOKAaTa
Pa3HBIX IPEANPUATHN;

—KaK KOJIMYECTBEHHO OLEHMBATh BJIMSHUE TEXHOJOTMH IPOU3BOJCTBA
nosygaObpukaToB U KOHEYHON NPOAYKLIMU BO Bcex mepenenax u orpaciax ['MK na
DHEPrOEMKOCTh ITPOKATa.
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OTBEeTBI Ha 3TH BOMNPOCHl HE SBJISAIOTCA NPOCTBIMH W OJHO3HAYHBIMU, H
COBPEMEHHAs CTATOTYETHOCTh HE AAET OTBETA HA BOIIPOC, KAKOE KOJIMYECTBO TOIIMBA U
SHEPruu ISl MOJYyYEHNs OAHOW TOHHBI IPOKAaTa JOJHKHA U3PACX0A0BaTh OTPACIb.

EAVHCTBEHHBIM HM3BECTHBIM HHCTPYMEHTOM, IO3BOJISIOIIMM MPOBOAWTH TAKUE
pacueThl, siBisgercs «Meroauka pacuera 3atpaT TOP ¢ HCHOJIB30BAaHHEM CKBO3HOM
sHeproeMkocTu» (mamee «Meroanuka»), yTBEpXKIeHHAS MUHIPOMIIOIUTHKN |
["ockomaHeprocoepexenus [1].

IIpu pacuere OTpaciIeBON SHEPrOEMKOCTH IO «METOOUKE» YyUHUTBIBAKOTCS
3aTparhl TOIUTMBHO-3HEpreTuueckux pecypcoB (TOP) Ha mo0biay u oOoraiieHue
JKEJIE3HOW PpYyIbl, MPOM3BOJCTBO arjioMepara, OKaThIIed M OTHEYNOpPOB, HA BBIKUI
KOKCAa M OYHCTKY KOKCOBOTO Tra3a, BBIIJIABKY 4YYyryHa, CTaidd, (eppocIuiaBOB U
MPOU3BOJICTBO COOCTBEHHO MPOKAaTa, JUThs HA COOCTBEHHBIE OTPEOHOCTH, a TAKXKE Ha
OKa3aHHUE PEMOHTHBIX, TPAHCHOPTHBIX U IPOUYUX YCIIYT.

[Tox sHeproemkocThio mpoaykuuu (d, Kr y.T./T) MOHMMAaeTCs YAEIbHBIH pacxo
TOIUIMBA B mpuBeaeHHoM Buae, T.c. 0 =0,348 +t, rne € — yaenpHBIH pacxon
SJIEKTPOIHEPTUU CO CTOPOHBI, KBT-u/T; t — ymenbHBI pacxol TOIUIMBA, KT Y.T./T.
CrenyeTr OTMETUTBh, YTO B CKBO3HYHO DHEPrOEMKOCTb MPOAYKLIHH METAJUIypPIHUYECKHUX
NPEANPUATAA HE BKIIOYEHBl 3aTpaThl TEIUIOOHEPTMH, TaK KaK IOCIEAHSA
BbIPa0AThIBAETCA CAMUMHU METAJUTypPTHUECKUMU MPEANPUATUSIMU U €€ PacXO]l YUTEH B
BU/JIE TOILJIMBA U 3JIEKTPOIHEPTUU CO CTOPOHBI.

Baxxnast ocobeHHOCTh «METOAMKK» COCTOMT B TOM, YTO B HEW ycTpaHeHa
omuOka craroTueTHocTH (popma Ne 11-MTTI), koTopast B pacxo]i YCIOBHOTO TOILIMBA
Ha METAJUTypPTHUECKUX NPEINPUATUAX BKIIOYAET 3aTpaThl TOIUIMBA U B BUJE KOKCa, KaKk
OyATO OH MOJIHOCTBIO CrOpaeT B JOMEHHBIX I€4aX, U B BHJE JIOMEHHOIO rasa —
IPOAYKTa HEIMOJIHOTO CrOpaHus Kokca. Takoe mpeHeOpexeHHe 3aKOHOM COXpaHEHHS
PHEPruM MPUBOAUT K TOMY, UTO <«CTaTHUCTHYECKHE» 3aTpaThl TOIUIMBA Ha
METAJTyPTUYECKUX 3aBOJaX IO CPAaBHEHUIO C JIEWCTBUTEIbHBIMHU 3aBbIlIeHbl Ha 20—
22 % [2].

[lexoBas, 3aBOACKAasT H OTpacieBas HHEPrOEMKOCTb NIPOKaTa YEThIPEX
METaJUTypruuecKuX MpeAnpusaTHii npupeieHa B tTaom. 1.

[lexoBass SHEProeMKOCTb IMpOKaTa — OTO YIEIbHBIM pacxol  BCEX
DHEPrOHOCUTENIEM B IPOKATHOM LEXEe, IEPECUUTAHHBIM B pacxo] MOKYIHOU
3JIEKTPOIHEPTUU U YCIOBHOTO TOoIIMBa (Tab:. 2). [lexoBbie 3aTpaThl COCTABIISAIOT OT 5
no 14 % obmeorpacneBbix 3aTpar TOP, mO3TOMYy OHM MOTYT HCIOJb30BATHCA TOJIBKO
JUIs OLEHKU pPa0OThl COOCTBEHHO MPOKATHBIX 1exoB. Eciu cynutb 00 ypoBHE
ucrnosib3oBanus TOP Ha KaxaoMm NpeanpHsITHU 1O BEIUYHMHE CPEAHER 3aBOACKOM
PHEPrOEMKOCTH  MpoKaTa, BKIwoyawmed 3arparel TOP  Ha  U3rOTOBJIEHUE
nosypaObpuKkaToB Ha MPEANPUATHH, TO MOXKET CIOKHUTHCS MPEBPATHOE MHEHHE O TOM,
4YTO HanboJee paluoHaIbHO pacxoayrorcs sHepropecypcsl Ha [IAO «MK «A3zoBcranps»
(mamee «AzoBcranb») — 975,4kr y.1./T 1 Ha [TAO «EHaKHEBCKHII METaJLTypPTrU4eCKUI
3aBom» (manee EM3) — 1024,4xr y.r./r, a xyxke Bcero — Ha [TAO «ArdeBckuii
MeTamyprudeckuii komounar» (mamee AMK) — 1099,&r y.1./r. OgHako aeTalbHbIHI
aHaJu3 3HEpPro3arpar MPUBOJUT K IPYTUM BBIBOJAM.
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Tabnmuma 1 — CxkBo3noit mexoBoit (d;), 3aBozackoi (d,) u orpaciesoii (d,) yaeabHBIH

pacxoll YCJIOBHOTO TOIUIMBA B MPHUBEACHHOM BuAe (KT y.T./T) Ha NPOU3BOJCTBO
MpoKara
3aBog, DHEProeMKOCTh, KT Y.T./T
BUJI TPOKAaTa dc d, | d,
I[TAO «AmyeBckuii MetaJutyprudeckuii komouHar» (AMK)
Copr 145,9 1025,9 1220,7
Jluct 204,9 1246,6 1474,3
Karanas 3aroroBska 57,8 847,7 1036,0
B cpennem** 165,6 1099,8 1305,6
ITAO «MK «A30BcTaNIb»
Copr 175,7 1040,3 1382,4
Jluct 257,0 1165,9 1560,2
JIurag 3aroroBka 79,4 750,3 1076,8
B cpeanem** 165,0 975,4 1308,2
ITAO «ApcenopMutran Kpusoit Por» (AMKP)
Copr 104,4 1045,0 1254,9
Karanas 3aroroBska 56,1 905,9 1108,7
B cpennem* * 98,9 1028,9 1237,9
IMTAO «EHakueBCKHii MeTa/UTyprudeckuii 3aoa» (EM?3)
Copr 204,7 1241,4 1539,7
Karanas 3aroroBka 65,0 958,9 1238,1
B cpennem* * 97,6 1024,4 1308,1

* d — ymenpHbIN pacxon yciaoBHoro Torutiea mwitoc 0,340T yaensHOro pacxoaa MOKyMHOH 3JEKTPOIHEPTUH
** — cpeHss BEJIMYMHA SHEPrOEMKOCTH ITOCYUTaHa 110 (PaKTHUECKHM 00beMaM MPOU3BOACTBA TOBAPHON MPOAYKIMN

Tabmuna 2 LlexoBast »Heproemkocth (O, kr y.r./T) mnpou3BojACTBa
o1y padpHKaTOB ¥ TOTOBOM MPOAYKIIMA Ha METAJUTYPTHUECKUX 3aBOJIax
[TomydhaGpukatel, MpOAYKITHS AMK «A30BCTATH» AMKP EM3

N3BecThb 143,6 2549 315,8 327,2
Arnomepar 62,1 42,9 82,9 73,8
UyryH nepeaenbHbIi 637,9 678,2 624,7 672,4
Cranp MapTEeHOBCKas 142,6 195,3 103,4 -
Crasib KOHBEpTOpHAs - 79,4* 64,9 64,2
Karansle 3arotoBku 57,8 64,5 56,1 65,0

* — JJI HEMIPCPBIBHO-JIUTBIX 3arOTOBOK

Ha «A3zoBcTanu» mnpou3BOAUTCS ToOJbko 25 % HeoO0XoauMoro KoJMYecTBa
arioMmepara, a Ha «EM3» — 0KOJI0 MOJOBUHBI, OCTaJIbHAS K€ YacTh arjoMmepara Wiu
OKaThlllle mnpuodperaeTcs Ha cTopoHe, 0e3 3arpar TOP, B TO Bpems Kak
metamutypruyeckue npeanpusatus AMK u ITAO «ApcenopMutran Kpusoit Por»
(AMKP) obecrieueHbl COOCTBEHHBIM arJIOMEPaTOM ITOJTHOCTBIO WITH TTOYTH TOTHOCTHIO.

YuuThiBasi BBIIIEU3IIOKEHHOE, COMOCTABICHUE SHEPrOEMKOCTH IMpoKaTa [0
3aBOJICKOM HHEPrOEMKOCTHM HENPaBOMOYHO. 3aBOJCKash HJHEProeMKOCTh — 3TO
WHCTPYMEHT JJI OLICHKH AUHAMUKHU pacxoaa TOP Ha ToBapHYIO NPOAYKIIKIO HA OJTHOM
U TOM >Ke€ Tpeanpustuu. Ecim HEoO0X0auMO CpaBHUTh HSHEPrOEMKOCTh IPOKaTa
Pa3JIMYHBIX NPEANPUSATUM, TO CIEAYET UCIOIb30BaTh OTPACIEBYIO IHEPTOEMKOCTh — IO
ATOMY IOKa3aTeo CpefHss 3HeproeMkocTh npokara Ha AMK, «A3zoscranu» u EM3
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npakTuuecku oguHakoBas (1306-130&r y.1./1), a Ha AMKP — cyIliecTBeHHO MeHbIIIast

(1238kr y.T./T).
MeTtamyprudeckue TMPEANPUATHS MPOU3BOMAT YETHIPE OCHOBHBIC TPYIIITHI
TOBapHOTO IIpOKara — JIUCT, COPT, KaTaHbIe 3aroTOBKH U HEMPEPHIBHO-JIUTHIC

3arOTOBKH, KOTOPBIC CTATOTUYETHOCTHIO OTHOCATCS K TPOKATy TOJBKO B TOM Ciydae,
KOTJIa I 3aBOJIa OHM SIBJISIOTCS TOBapHBIMU. Kaxmas W3 TpyImn UMeEeT pa3IndHyro
PHEPrOEMKOCTh M3-32 PA3IMYUil B TEXHOJOTUU TPOW3BOJICTBA W B BEIMYUHE
TEXHOJIOTHYECKOH 00pe3u.

CKBO3HOU pacXogHBIA KOAPPHUIIUEHT OT CTAIH K TOTOBOMY MPOKATYy COCTaBIISET
JUIs KaTaHbIx 3arotoBok ~ 1,122-1,146/r (AMK, AMKP u EM3), mis aucToBOro
npokara: u3 ciutkoB — 1,406t/ (AMK), u3 HenpepbsIBHO-IUTHIX 3aroToBoK — 1,2051/T
(«A30BcTaNB»).

Bnusinue pacxomHoro kosd¢uilMeHTa CTajly HaIrJIIHO JAEMOHCTPUPYET MPUMEp
AMK, r71e TeXHONOTHsI BHIIIJIABKU CTAJIH JUISI BCEX BUJIOB MPOKATa OJMHAKOBA, CKBO3HAS
ke oTpaciieBast 3HeproeMkocTh jmmcta (d = 1474,3kr y.1./t) B 1,21 pa3za Gobire, yem
sHeproeMkocth copta (d = 1220,7kr y.1./T). AHaIOTHYHAS KapTHHA U Ha «A30BCTAI»,
rae sHeproeMkocTh copta (d = 1382,4kr y.1./T) MeHbIIIE dHEPrOEMKOCTH JIMCTOBOTO
npokara (d = 1560,2kr y.r./r) Ha 13 %; omHYy TpeTh BCEro TOTOBOIO IpOKaTa
COCTaBJISIFOT ~ JIUThIE  3arOTOBKH,  OTpaciieBas  JHEProeMKOCTb  KOTOPBIX
(d =1076,8kr y.t./tr) Ha 45 % MeHbIIE OTPacICBOH HSHEPTOEMKOCTH JHCTOBOTO
npokara U Ha 28 % MeHbIle YHEPrOeMKOCTH COPTOBOTO IMpokaTa. M 3TO HE TOIBKO
MOTOMY, YTO HEIMPEPHIBHO-IHUTHIE 3arOTOBKM HE TPEOYIOT IOMOJHUTEIBHBIX 3aTpaT
TOP B mpoKaTHBIX 11€Xax, HO M MOTOMY, YTO HA TOHHY JIMTOW 3arOTOBKH PacXOmyeTcCs
MEHBIIIE CTaJM, YyTyHa U APYTUX MOIy(haOpUKaTOB MO CPaBHEHHUIO C JMCTOBBIM HJIH
COPTOBBIM TpoKaToM (Tabi. 3) u3-3a pa3u4yHON BeIUYMHBI 00pe3u. [lo 3THM ke
IPUYUHAM YHEPTOEMKOCTh KaTaHBIX 3arOTOBOK MEHBIIIE YHEPTOEMKOCTH COPTOBOTO MJIH
auctoBoro mnpokara. Tak, Ha AMKP u EM3 sHeproemMkocTh KaTaHbIX 3aroTOBOK
MEHBIIIE YHEPTOEMKOCTH COPTOBOTO MIPOKaTa COOTBETCTBEHHO Ha 13,2u 24,4 %.

Ta6muna 3 - CKBO3HOM yaeabHbIi pacxon monyhabpukatos (J, T/T) Ha MPOU3BOACTBO

pa3IMYHBIX BHOB TOBAPHOTO MPOKATa

AMK «A30BCTAJIb» AMKP EM3
Ha Ha Ha Ha Ha Ha Ha Ha Ha Ha
Moxydadpukarsl 5 5 N y y y
3aroTOBKH COPTOBOU | JIUCTOBOU COpPTOBOU 3aroTOBKH JINCTOBOU 3aroTOBKH COPTOBOU 3aroTOBKH COpPTOBOU
KaTaHbIC TIpOKaT TIpoKaT IpoKaT JINTBIC TIpOKaT KaTaHbIC I[poKaT KaTaHbIC IIpoKaT

*Kenesopynuetit 1,3748 | 1,4174| 16809 13680 1,650 1,09B8  1,5686 6328, | 1,7100| 1,8388

KOHHCHTpaT
Arnomepar 1,3490 | 1,3908| 1,6493 0,3445 04167 0,50P1  1,3968 4458, | 0,9302| 1,0003
CcOOCTBEHHBIN
IToxymnHble
aryoMepar u| 0,0538 | 0,0555| 0,0657 1,5014 1,2762 1,5375  0,2172 2243, | 0,8146| 0,876d

OKaThIIIN

Kokc # KokcoBas

B

- 0,5938 0,6123| 0,7261 0,4503 0,5447 0,65p2 0,5162 5344, 0,4826 0,5190¢
W3BecThb 0,0773 0,0797| 0,0945 0,0669 0,1146 0,1381 0,0964 0988, 0,1048 0,1127
Uyryn 0,7793 0,8035| 10,9529 0,746[1 0,9024 1,08[72 0,9165 948G, 0,9874 1,0619
Crainb (cnutkn) 1,1498 1,1854| 1,4059 1,1871 - 1,2048 1,1287 1,1679 1,1218 1,206
3aroToBKH KaTaHbIE - 1,0310 1,2227 1,047( - - - 1,034 - 1,07

* - HCNPEPLIBHO-JIUTBIC 3aI'OTOBKH
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Ecau mpoBoAUTE cpaBHEHUE 1O OTPACIEBOM SHEPrOEMKOCTH COPTOBOIO MPOKATa,
TO HAaWMEHEe DJHEpProeMkKoe mpou3BojcTBO  (Tadm. 1) Oymer ©Ha AMK
(d=1220,7kry.r./r), a Hauboiee DdHEProeMKud Tmpokar — Ha EM3
(d = 1539, 7xr y.t./1).

Cpennsisi 3HEProeMKOCTh TIPOKAaTa 3aBUCUT OT COOTHOIICHHS OOBEMOB
MPOU3BOJICTBA €ro pasziuuHbiXx BUJ0B. Ha EM3 OTHOCHMTENHHO HEBBICOKAsi CpeaHsis
sreproemkocts npokara (d = 1308,1kr y.1./T) monydena 3a c4etr TOro, 4To B oOmIeM
00beMe TOTOBOIO MpoKaTa J0JIs 3ar0TOBOK cocTaBisieT okojio 70 %.

PaccmarpuBas Bompoc o cpeHed dHEproeMKOCTH MpoKaTa, CIeAyeT OTMETHTh
COPUTHHAJIBHBIN» MOAX0 O(PHUITHATBHOW CTATOTYETHOCTH K OMPEIACICHHUIO YIACITHHOTO
pacxoja TOIUIMBA U HEPTUM HA €ro MPOM3BOJICTBO. CyMMapHBIE 10 BCEM MPOKATHBIM
1exaM 3aTpaThl TOIUIMBA M DHEPTUU JENSATCS Ha O0OBbEeM MPOM3BOJACTBA IMpoKaTa Mo
NPEANPUATHIO, BKIIFOYAash TOBAPHYIO JIUTYIO 3arOTOBKY, HO 0€3 COOTBETCTBYIOLIUX €
3aTpaTr TOP B cranemnnaBuibHOM 1iexe. M uem GoubIie J0JIst TUTOM 3aroTOBKH B 0OIIIEH
Macce MpoKara, TeM MEHbIe OyAeT ero sHeproeMkocTb. Ecmu Obl, Hampumep, Ha
KaKOM-JIN0O 3aBOJIe MepecTanu padoTaTh BCE MPOKATHBIE CTaHBI M BCIO HEMPEPHIBHO-
JUTYI0 3arOTOBKY CTaJM CYUTATh TOBAPHOHM, TO OKa3ajoCh ObI, YTO DHEPTrOEMKOCTh
TaKOT0 MPOKAaTa paBHa HYJIIO.

PaccmartpuBast Bompoc 0 JeHCTBUTENBHBIX MPUYNHAX BIUSHUS PAa3HBIX (DaKTOPOB
Ha DHEPrOEMKOCTh MPOKATa, CIEAYyEeT OTMETUTh BIMSHHE COPTAMEHTAa pa3iiiBacMou B
CIIUTKU CTaJld. YBEIMYEHUE JOJM CIIOKOMHOM CTAJIM 3a CYET ITOJYCIIOKOWHOM |
KHUIISIEH BEJET K YBEIIMUEHUIO 00PE3U CIIMTKOB M, KaK CIICJICTBUE, K POCTY PACXOIHBIX
K03 duLeHTOB Beex MoaypadprKaToB, HEOOXOAUMBIX BO BCEH L€ ITPOU3BOJICTBA OT
pyasl 10 uyryHa. KojqnuecTBeHHOE BIMSHUE ATOTO (DaKTOpa JEMOHCTPUPYET MPUMED
AMK, rae 1o MpOKaThIBAEMBIX B 00KUMHOM II€X€ CIISI00B 1 OJFOMCOB U3 CIIOKOMHOM
YTJIEPOAUCTON M HU3KOJIETUpOBaHHOU ctanu cocTtaBisieT 40,7 %,a U3 moyCroKONHOM
— 59,3 %.Pacuersl mokaszanu, 4To €ciu Obl JJIs CIII00B U OJIFOMCOB JI0JIS1 IPOU3BOJICTBA
U3 TIOJYCIIOKOWHOW cTanmu cHu3mwnach 10 31 %, To oTpacneBas »HEProeMKOCTh
COpTOBOrO TIpokarta Bo3pocia Obl g0 1269,1 fia 4,0 %), a mmcroBoro — J0
1516,5kr y.1./T (Ha 2,8 %).

Crnenyer MOMYEPKHYTH, YTO CHOCOO BBITUIABKH CTaM OKa3bIBACT 3HAUYUTEIIHLHOE
BIIMSTHUE HA YHEPTOEMKOCTh IIPOKaTa.

OTpacneByt0 CKBO3HYIO JHEPTOEMKOCTh MOXHO PacCMaTpUBaTh KaK I[EXOBYIO
HPHEPrOEMKOCTh MPOKaTa U CyMMY IPOU3BEACHUN CKBO3HOTO YJEJIBHOTO Pacxojia BCeX
UCIIOJB3YEeMBbIX  Tony(abpukaTroB Ha HMX  LEXOBYIO  JHEproeMkocTh. lloa
nonydadbpukaraMu MOXHO TOHMMAaTh TaKXe€ W CMEHHOE O0OpYy/0BaHHE, PEMOHTHBIE,
TPAHCIIOPTHBIE W TIpoune Yyciayru. B Tabn. 2 mnpuBeneHBI MOKa3aTeNH IIEXOBOM
HPHEPrOEMKOCTH OCHOBHBIX MMOJy(haOpUKaTOB sl KaXJIOro 3aBoja, a B Taldi. 3 — HX
CKBO3HOM OTpacieBOM pacxo/l Ha MPOU3BOJICTBO PA3IMYHBIX BUJIOB IpOKAaTa.

[lexoBasi HEProeMKOCTh COPTOBOro Ipokara (Tadi. 1) KojediaeTcs B mpeaenax
104,4-204,kr y.1./T u cocraBimser 8,3—13,3 %ero otpacieBoii 3HeproeMKocTH. s
JMCTOBOTO IpPOKaTa 3HEPrOeMKOCTh 3HauuTeNlbHO BhIme (204,9-257,&r y.1./T umum
13,9-16,5 %),a s KaTtaHBIX 3aroToBoK — Bcero 56,1-65,Gr y.1./tr wm 5,1-5,6 %
BceX oTpacieBbix 3atpatr TOP. Paznuuus B 1eX0OBOM SHEProeMKOCTH B HEKOTOPOU Mepe
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OMpENENAI0T W pa3iyusi B BEJIMYMHE OTPACIEBOM DHEPrOEMKOCTH Ipokarta. B
IPOKATHBIX IeXax «A30BcTanu» 3arpaTel TOP 11 muTOM 3aroTOBKH OTCYTCTBYIOT. Ee
IIEXOBOM OJHEPrOEMKOCTHIO SBISIETCS JIHEPrOEMKOCTh IMPOM3BOACTBA CTald B
KOHBEPTOPHBIX II€XaX, TJe YITEHBI 3aTpaThl TOP Ha HEMpephIBHYIO Pa3IuBKY.

Ecniu ynenbHbIE pacxon mnonydaOpukata (¢ yMHOXHUTH Ha €ro IEXOBYIO
9HEProeMKocTh O., TO MmoyiydeHHas BenmunHa (- OyneT orpaxkars 3arpathl TOP Ha
MPOU3BOJICTBO 3TOrO moiydadbpukata B OOIIEH BETWYMHE OTPACIEBBIX 3aTpaT MpHU
POU3BOJCTBE Mpokara. M3 Bcex BHAOB moiyhaOpuKaToB HaubOOJbIIee BIUSHHUE Ha
OTPACTIEBYI0 HSHEPrOEMKOCTh MPOKaTa OKa3bIBAET UYTYH, LEXOBas 3IHEProeMKOCTh
(tabin. 2) u pacxox (tadn. 3) koroporo oOycnaBauBaioT 41-56 % Bcex oTpacieBbIX
3atpatr TOP. Ilpu npousBoacTBe copra 3arparbl TOP Ha BbIIUIABKY 4YyryHa OyayT
coctaBiaTh oT 506,0kr y.1./T («A30BCTanb», MapTeHOBCKas cTaib) a0 714,1kr y.T./T
(EM3, xoHBepTOpHasi cTajib). JIJs KaTaHbIX 3arOTOBOK 3TH 3aTpaThl MeHbIe Ha 20—
50kr y.1./T, a 17151 TMCTOBOTO Mpokara — 6outbiie Ha 90—125kr y.T./T.

Tak KaK yIenbHBIN pacxXo/1 KeJIE30PYIHOTO ChIPhs Ha BBITIJIABKY YYT'yHA JIJIST BCEX
3aBOJIOB SIBJISIETCSI BEJIMYMHOW OTHOCHTEIBHO MOCTOSHHOM, TO M PacxoJ OKaThIIEH U
arjoMepara Ha TIPOW3BOJICTBO PA3JMYHBIX BHJIOB TPOKAaTa MOMAYUHSECTCS TEM IKe
3aKOHOMEPHOCTAM. 3atpatbl TOP Ha MOATOTOBKY 7KEJI€30PYAHOIO ChIPhS KOJEOIIOTCS B
npenenax ot 90 mo 109,5kr y.1./1 wimm 7,4-8,7 Y%scex 3arpar TOP (AMK) mo 156—
188xr y.1./T mmm 12,1-14,5 % (A30BcTanb»). Takoe pazauune sSBISETCS CICICTBUEM
toro, yto AMK nns BBIIUIABKM 4YyryHa HCIOJb3YeT B OCHOBHOM arjioMepar
coOcTBeHHOM (haOpHKH, TOTIa KaK JPYyrHe — MOKYIIHbIC arjoMepar u okaThiu (Ha 45—
75 %). Okarpllli ¥ arjoMepar, IMOJIyYeHHBIH B YCIOBHSIX TOPHO-00OTaTHTEIBHBIX
KOMOMHATOB, UMEIOT OOBIYHO 00JI€€ BBICOKYIO SHEPTOEMKOCTb, UTO M MPEIONpPeaeseT
Oonpe 3arpaThl TOP Juisi MOATOTOBKM IIMXTHI JOMEHHBIX Me4Yel Uisi 3aBOJOB
«AzoBctanp» u EM3 no cpaBaenuto ¢ AMK.

3arpatbl TOP B KOKCOXMMHUYECKOM MTPOU3BOICTBE HAa BEDKUT Kokca (~ 35kBTu u
168kr y.1./T) M OYHCTKY KOkcoBoro rasa (~57kBrd u 74Kry.T. Ha ThC. M)
coctaBisitoT oT 7 10 10 %Bcex orpacnesbix 3arpaT TOP. Ha ToHHy copToBOro npokara
npuxonutcss 81-100kr y.T., pacxoayeMbIX Ha KOKCOXUMUYECKUX 3aBOJaX, a Ha TOHHY
mucta — Ha 20-25kr y.1. 6onbiie. Konebanusa B pacxoge TOP — 3to cnenctBue He
TOJIBKO Pa3HUIIBI B PAacX0Jie¢ CKUIIOBOTO KOKCa B JOMEHHBIX TeYax, HO W pa3Inyus B
NOTPEOJICHIH TAaK)KEe KOKCOBOM MEJIOYH B arjIOMEPaIIMOHHBIX I€Xax, KOKCOBOTO Ta3a Ha
pa3HbIX 3aBojiax. Ha TOHHY COpPTOBOro mpokaTa M KaTaHbIX 3arOTOBOK PACXOAYeTcs
520-610kr kOoKca M KOKCOBOM MeJouM, a Ha MPOM3BOACTBO JmcTa — Ha 18-20 %
OobIe.

B 3aBuCMMOCTH OT MapoO4YyHOTO COCTaBa BBIIUIABISAEMON CTaJlM YAEJIbHbBIN
pacxoaHbli KOAd(PIUIIMEHT Ha MPOU3BOACTBO COPTOBOTO MpokaTta cocrapiser 1,168—
1,206t/t, nmnas guctoBoro mpokara (AMK) — 1,406t/ u JMTBIX 3arOTOBOK
(«AzoBctanp») — 1,21/T; nns kataHeix 3arotoBok — 1,212—1 5@/t. 3arparer TOP B
MPOM3BOJCTBE MAapTEHOBCKOW CTajM COCTaBIsIIOT OT 163 mo 232kry.T. HA TOHHY
npokara (14-16,8 %),a B koHBepTOopHBIX Iiexax — /1,0-87,&ry.r./r (5,0-7,7 %).
[ToBeiiennspie 3aTparel TOP Ha BBITUIABKY CTald B MAPTEHOBCKHX II€XaX MOJTHOCTHIO
KOMIICHCUPYIOTCS 00JIee HU3KUM pacxojoM 9yryHa [3].
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Pacxon u3BecTH Ha TOHHY MpokKara KoyeOyieTcss B HMIMPOKHX mperenax (67—
138kr/t) — Tabn. 3. 3aTpaThl YHEPrOPECYpPCOB Ha MPOU3BOICTBO M3BECTH COCTABIISIOT
or 8,4 no 41kry.r. (0,6-3,2 %)BciiencTeue OOJBIIMX KOJICOAHUH B 3HEPTOEMKOCTH
u3Bectd — ot 143,6kr y.1./T 111 MapTeHoBCcKO# cramm Ha AMK no 327,2kr y.T./T ms
KOHBEpTOpHOU cTamy Ha EM3 (Taour. 2).

Brusiaue croco0a BBIIABKU CTajld Ha €€ YHEPTrOEMKOCTh, a TAKKE HEKOTOPHIS
YT CHYKCHHS ITOCIISTHEH MOAPOOHO M3JI0XKEHBI B cTaThsX [1, 4].

B pomomHenue cnemyeT OTMETHTH emie aBa (axrtopa. IlepBwiii kacaercs
PHepro3aTpaT Ha BBIPAOOTKY TPOM3BOAHBIX DSHEproHocutesnei. Ha mpousBomacTBO
TOHHBI TIpOKaTa KaXJbli METAJUTypTHYeCKUi 3aBOJ C YYETOM OBITOBBIX HYXK]
pacxomyer 140—230MKall TEIIOBOI SHEPIUH COOCTBEHHON BhIpaboTKH n 140—210m°
KHUCITIOPO/Ia.

Bripabotka 1I'kanm mapa na TOI-TIBC o6xomutcs AMK B 267kry.T.,
MeTaJTypruueckuM npeanpustusiMm «Azosctanp», AMKP, EM3 — B 180-19&r y.T.
Opnnako Ha AMK B 00111€eM KOJIMYECTBE TEIJIOPHEPTHH JIOJIS 1Mapa, BEIpabOTaHHOTO Ha
TOL, cocraBnsier 37 %. OcTanbHOl Map MOCTyHMaeT OT KOTJIOB-yTUIU3aTOPOB WIIH
CHUCTEM MCHApUTEILHOTO OXJIAXKICHUS, TPEOYIONUX WM MEHbIHNX 3atpaT TOP wim He
TpeOyromux ux BooOmie. B pe3ynbrare cpemHsisi 1m0 3aBOAY YHEPrOEMKOCTh IMapa —
107xr y.1./T'kan. Ha npyrux 3aBomax mons mapa TOILl B ero oOmiem morpediieHUn
konebnercs ot 46 1o 90 %,a cpeansist Mo 3aBOAY HEPTOEMKOCTh Mapa COCTaBISIET OT
111 no 184kr y.1./I'kan. DT0 MOATBEPIKAAET BaXKHOCTh MCIIOJIB30BAHKMS BTOPHYHBIX
YHEPropeCcypCcoB, MOCKONBKY 3aTpathl TOP Ha BbIpaOOTKYy mapa Ha METALTYpPTUYECKUX
3aBogax coctapistoT 1,3—7,3 YoTpacieBoit 3HEPrOEMKOCTH ITPOKaTa.

Eme Oosee BaxkHOW 3amauedl sBIsSeTCS M yMeHbIIeHHEe pacxona TOP Ha
BBIPA0OTKY KHCIIOpOJia, KOTOPBIH M3 pacdeTa Ha TOHHY IpOKaTa COCTaBisieT 65—
90kry.r. wm 5,0-7,3 Y% orpacneBoro pacxoma TOP. DHeproeMkoCTh BBIPAOOTKU
KHcIOpoga KkomeOiercs B mpemenax ot 287,8kr  y.r/teicm®  (AMK) 1o
387«kr y.1./teic.m® (EM3), 4T0 camMo mo cebe MPEeACTABISIET MOJE IESTEIbHOCTH B
obmactu sHeprocOepexxkenus. OmHako emie OONbIIMEe BO3MOXKHOCTH 3aJI0KEHBI B
CHI)KCHHHU TIOTEPh KUCIIOpoa, KoTopbie cocTaBisitoT oT 11 % («“Aszoscrans») mo 40 %
(AMK m EM3), B pesynbTaTe 4ero ¢akTH4YecKas SHEPTOEMKOCTh IOTPEOIISIEeMOro
KHCIIOpoaa Ha MeTtautyprudyeckux npeanpusatusx AMK, «Aszosctanbs», AMKP u EM3
— cootBerctBenHo 402; 373; 427u 534xr y.1./teic.M°. BooGlie HEKOTOpEIE MOTEpH
KHUCIIOPOJ1a Hen30eKHBI BCIEICTBUE €r0 HEPABHOMEPHOTO MOTPEOJICHNS B TOMEHHBIX U
CTaJICTJIABMWIIBHBIX Texax. OJHAaKo OCHOBHAs 4YacTh IMOTEPh — 3TO HECOOTBETCTBHE
IPOU3BOIUTEILHOCTH OJIOKOB pa3/iefieHus] BO3[yXa W MOTPEOHOCTH B KHUCIOPOAE Ha
3apojgax. CMmeHa Tapka KHCIOPOJHOTO OOOpPYIOBaHHMS — 3TO JOPOTOCTOSIIEE
MEpOTIpUsITHE, HO BbIOpachiBaHHE KUCIOpoaa (a (aKTHYECKHM — 3JICKTPOIHEPTUHu) B
BO3/yX OOXOAMTCS 3aBOJIaM €KETOTHO TaK)Ke€ B MUJUTHOHBI TPUBEH.

BriBoaLI

OtpacneBasi CKBO3HAsi OSHEPrOEMKOCTh TpPOKaTa TO3BOJSIET OOBEKTHUBHO
OIICHUBATh 3aTPaThl JHEPrOPECYpCOB HA TPOM3BOJICTBO TOBAPHOW MPOMYKIIMH U
3(p(GEKTUBHOCTh BHEIPEHHUS] MEPOINPHUIATHI 1O JHEProcOEpe}EHUI0 B YEPHOU
MeTtauryprun. CKBO3HAsI JHEPTOEMKOCTh JTa€T BO3MOKHOCTh PETYIISIPHO aHATTM3UPOBAThH
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IIPUYHMHBI U3MEHEHHUsI yAEIbHBIX 3aTpaT TOP Ha M3roTOBICHUE NPOAYKIUH PA3INIHBIX
OPEeINpUsITUA U MPOBOAUTH OOBEKTUBHBIM COMOCTABUTENbHBIM aHanmu3. OTpacieBas
CKBO3HAsi JHEPrOEMKOCTb IIO3BOJIIET OLIEHUTb BO3MOJKHBIE HW3MEHEHMS 3arpar
HEPropecypcoB B CBSI3U C YBEIUYECHHEM OOBbEMa MPOU3BOJCTBA JHCTOBOM CTalIUd H
pocta nonu Oojnee KayeCTBEHHOW CMOKOWHOM yriaepoAMCTON M HHU3KOJIETHPOBAHHOM
cTayid B 001IEM 00bEME €€ BBITIABKH.

Cnucox Jsmmrepatypsl: 1. [Ipukaz Ne 9/120. Meromuka pacuera 3atpar TOP Ha
METALTYPIrHYSCKUX MPEANPHUITUSIX C UCIOIB30BAHUEM 3aBOJICKOM (CKBO3HO#) 3HeproemMkoctu. — K. :
locynapcrBennsiit Komurer Ykpaunsl mo sneprocoepexennro, 1997. — 36c¢. 2. Jlumsunenxo B.I.
Mertoarka OICHKHM HM3MCHEHHS SHEPrOEMKOCTH MPOAYKIMH B dYepHOW Metamutyprun /[ B.T.
JlutBunenko, I'.H. I'penkas, T.A. Auapeera // Ctans. — 2003. Ne 1. —C. 103—-1063. Anopeesa T .A.
Oueproemkocts cramu /| T.A. Aunapeea, B.JI. Mantyna, I'.H.I'penxas, B.I'. JlutBunenko //
Meramtypruyeckass W TOpHOpYAHas mpombimieHHocts. — 2003. — Ne 6. — C. 110-112.
4, bymopuna U.B. TlyTn CHMKEHUSI SHEPTOEMKOCTH METaJUTYPTHUECKHX MPOIIECCOB Ha MPEATPUITHIX
VYxpaunsl / U.B. byropuna, I1.C. XapnammH, A.B. Cymenko // Crans. — 2003. Ne 7. —C. 97-101.
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NCCIEAOBAHUE TEXHOJIOI'MYECKHUX ITAPAMETPOB
MMPOKATKHW BUUEBBIX ITIPO®UJIEN

B pabore ycraHOBI€HO, YTO BO3MOXKHOCTH BO3JEHCTBUS Ha BEJIMYMHY BBITSOKKHM W IIara peodep
IPOKAThIBAEMOT'0 MPOGUIIS MyTeM U3MEHEHUS 00KaThsi (IIPH TOM e MHCTPYMEHTE U 03 yBEINYCHUS
pa3mepa UCXOHOM 3arOTOBKH) OIpaHMYCHBI. PeryIMpoBKa IIara Ha MpoKaTe MOXeT ObITh JOCTUTHYTA
U3MEHEHMEM JuaMeTpa 3y0daroro OaHia)ka. YCTaHOBIIEHO, YTO OTHOIICHHE KAaTaIOMIUX PaIuyCOB

BaJIKOB, 00pa3yIONUX YUCTOBON KaIHOP, TOMKHO yIOBICTBOPITH HEPABEHCTBY 0,77<& <0,94.
2

VY po60Ti BCTaHOBIJIEHO, III0 MOKJIMBOCTI BIUIMBY HA BEJIMUMHY BUTSKKH TaKpOKy pedep mpodisio, mo
MPOKATYETHCS, IIUIAXOM 3MiHH OOTHCKY (IPUTOMY K IHCTPYMEHTI 1 63 301IbIICHHS PO3MIpy BHX1IHOT
3aroTOBKH) OOMEXeHi. PerynaroBaHHS KpOKy Ha TpOKaTi Moxke OyTH IOCSATHYTa 3MIHOIO JiaMeTpa
3yOuactoro OaHmaka. BcTaHOBIEHO, IO CTaBJICHHsS KaTalOYHMX pajiyCiB BaJKIB, IO YTBOPIOIOTH

YHCTOBON KamiOp, Ma€ 3aJJOBOJILHATH HEPIBHOCTI 0,77<& <0,94.
2

Wefound that themagnitude ofpossibleimpactson tbéhand thestepedges of theproc-Pipeline
profileby changing thecompression (with the santeunsent, andno increase intimeis a measureof the
originalpiece) is limited. Adjust thepitchin thentalcanbeachieved by changing thediameter of
thetoothedband. The ratioof the radiiskiersrollforgiinishingcaliber, must satisfy the

inequality0,77<% <0,94.
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