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AHHOTauusA. B HacTosAlee BpeMa HabnogaeTca ycToiumBas TeHAEHLMA Ha YBeIMYeHNe 06beMOB NPOMbILLIEHHOTO W FPaXAaHCKOro CTpOUTeNbCTBA.

370 B CBOK O4Yepefb Bbl3blBaeT HEO6XOAMMOCTb YBENYEHNSA NPOU3BOACTBA CTPOUTENbHbIX Npotunell N B 0CO6eHHOCTN apmaTypbl. OfHUM U3
nepcneKkTUBHbLIX NYyTe yBeNMYeHUa NPOM3BOACTBA apMaTypbl Ha [eCTBYIOLLMX NPOKATHbIX CTaHaX ABNAETCA OCBOEHME TeXHONOrUU NPOKaTKN-
pasgeneHns. Takaa TeXHONOrna nossonset 6e3 601bWINX KanWTanbHbIX 3aTpaT NOBbICUTb MPOU3BOAUTENBHOCTbL AEACTBYHOLLUX MENKOCOPTHbIX
CTaHOB M CHU3WUTb 3HeprosaTpaTbl. OfHAaKO, HECMOTPA Ha KaXyLLylCs NPOCTOTY, BHeApeHWe TEXHONOrUM NPOKaTKN-pasfeneHns Ha AeiicTByto-
WKUX NPesnpUATUAX Bbi3biBaeT TPYAHOCTU, CBA3AHHbIE C HEAOCTATOUYHOM OCBELLEHHOCTbIO 3TOr0 OMbITa B NUTepaType. MpuBeseH OnbIT BHeApe-
HWUA TEXHONOTrMW NPOKaTKU-pasfeneHns Ha AeliCTBYIOLLLEM HENpPepbIBHOM MeNKOCOPTHOM CTaHe. ccnefoBaHns npoBedeHbl Ha 060pyA0BaHUM,
MMeKLWemMcsa B LIeXe U MCNONb3yeMOM ANA MOHWTOPUHIA 3arpy3ku rnaBHbiX gsurarteneii. 3yyeHbl 0COGEHHOCTU pacnpegeneHns aHeprosarpat
no KNeTAM Mpu Knaccuyeckoil NpokKaTKe U C MCMOJIb30BaHWEM TEXHONOTMM NpoKaTKu-pasgeneHmsa apmatypsl Ne 10, No 14 u3 ctanu mapok 35IC
1 3MNC. Ha akcnepumeHTaNnbHbIX rpafukax 3arpysku rnaBHbIX fBuUraTeneil NpoKaTHOro cTaHa NoOKasaHO nepepacnpefeneHue aHeprosaTpaT no
KNeTAM YepHOBOM, NPOMEXYTOYHOW WM YACTOBOW TFPynn NPy WCMNONb30BAHWW TEXHONOrUWU NPOKATKW-padfeneHns. MpueefeHbl B rpaduyeckom
BUAE flaHHble N0 NCNOMb30BAHMIO MOLLHOCTU FNaBHbIX ABUraTenei n pacnpefeneHnio yaenbHoW Harpy3ku no KNeTam Npu Knaccuyeckom cnoco-
6e NPOKaTKW 1 C NCNONMb30BAHWMEM TEXHONOMUWU NPOKATKN-pa3feneHna. AHann3 NoNYYeHHbIX JaHHbIX NO3BOAUN BbIABUTb OCOBEHHOCTU 3HEpro-
notpebaeHNa NpyM OCBOEHWUW TEXHONOTMM NPOKaTKWU-pasfeneHns Ha feicTByloLlwemM nponssoacTee. MokasaHo, YTO MCNONb30BaHUE TEXHONOTMUN
npoKaTKn-pasfeneHns nNpuBoOAMT K AONONHUTENbHOW Harpyske Kneteil YyncToBbiX rpynn. KoanyecTBeHHO OLieHeHa 3KOHOMUSA 3NeKTPO3Heprum
npu BHeLPEHUWN TEXHONOrMMW MPOKATKU-pas3feNneHuns. Y CTaHOBNEHO, YTO C YMeHbLUEHWEeM HOMepa apMaTtypbl 3 (eKTUBHOCTb YBeNnM4nBaeTcs.
YMeHblUeHWe 3HeprosaTpar NpuM OCBOEHWW TEXHONOTUWU NPOKATKM-pas3feneHns Ha LelCTBYIOLEeM MPOU3BOACTBE CBA3AHO C YMEHbLUEHWEM Ma-
LUIMHHOTO BPEMEHMN.

KntoueBsble C/10Ba, TEXHONOMMs NpoKaTKa-pasfeneHve, AeiicTByoLee NpOM3BOACTBO, 3HEPro3aTpaThl, MalMHHOE BPeMs, 3P(EeKTUBHOCTb.
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Beenenune

B nocnefHue rofpl y Hac B CTpaHe U 3a py6exxom Hab-
nofaeTcs ycToiiunBas TEHAEHUMA Ha yBenuuyeHve 06b-
eMOB CTpOUTENIbHLIX paboT. PaspabaTbiBatoTCA HOBbIE
CTpOUTENbHbIE TexHonoruu [1- 5], B OCHOBE KOTOPbIX
- UCMONb30BaHMe 60NbLIOr0 06beMa Kene306eTOHHbIX U
MeTaN/IMYeCKNX KOHCTPYKLMIA. Takoe NonoXeHwe aen Bbl-
3bIBAET HeOOXOAMMOCTb YBe/MYyeHUs O6BLEMOB BbIMyCKa
MPOKaTHOW NPOAYKLMU CTPOUTENbHOrO HasHayeHus. Co-
rNacHo pesy/bTaTam UcCnefoBaHWi, NPoBeAeHHbIX B pabo-
Te [6], MpoM3BOACTBO M NOTpe6/eHNe Ha MUPOBOM PbIHKE
npogunein CTPOUTENbHOIO Ha3HaYeHWUs MMeeT YCTohun-
Bblli pocT (8 % B rog). V3 Bcero mHoroo6pasms npogu-
Neil CTPOMTENLHOTO Ha3HaveHMs OCHOBHaa (64,6 %) pons
NPUXOAMTCA Ha apmaTypHble Mpoduau, NpPoKaTbiBaemble

Ha MEefIKOCOPTHbIX W MEIKOCOPTHO-NMPOBO/IOYHbLIX CTaHax.
OfHMM 13 NepcnekTUBHbLIX MyTel MOBbIWEHUA NPOU3BO-
ONTeNIbHOCTN MENIKOCOPTHbIX CTaHOB AB/ISETCA OCBOEHUe
TEXHOJNIOTUW NPOKaTKN-pasfenieHns, Kotopas B nocnefHee
BPEMS aKTMBHO BHEAPSETCS Ha AEACTBYHOLMX NPOKATHbIX
CTaHax [7- 16]. OgHako Mpu Kaxyulelica npocToTe 3aToT
MpOLLECC pacTArMBaeTcs Ha 60/bLION Nepunog, YTO CBA3aHO
C HEAOCTAaTOYHOM €ro M3y4YeHHOCTbH U MabiM 06bEMOM
nHopmaummn 06 onbiTe BHEAPEHMS pacCMaTPBaEMOiA TexX-
HOMOTMW Ha [eNCTBYIOLWEM MPOM3BOACTBE B TEXHUYECKOLN
nuteparype.

_M eToOAunKa 3 KCcCnepmmMmeHTabHbI X I/ICC]'IEAOBaHI/IVI

M3yuyeHne 0COBEHHOCTEN WCMONBb30BAHWS TEXHOMO-
TMU MPOKAaTKN-pa3feneHnss NMPOBOAMIN Ha AENCTBYIOLLEM
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HenpepbIBHOM MeNKOCOpTHOM cTaHe 250-1 AO «EBPA3
3CMK». OnucaHne TeXHOMIOrMYeCcKoro npotecca Ha 3ToM
CTaHe, pe3ynbTaTbl U3YYEHUS NepCcreKkTUB BHEAPEHNS TeX-
HONOrMKM MpOKaTKU-pasjeneHuns, paspaboTaHHble Kaiub-
POBKM W AaHHble MpefBapuUTe/IbHbIX MUCCAef0BaHUA npu-
BefeHbl B paboTtax [17 - 20]. Llenbto uccnegosaHuii 6bino
n3y4yeHne 0COBGEHHOCTEN M3MeHeHWs aHepronoTpebneHus
npu nepesofe LeiCTBYHOWEro NPOU3BOACTBA Ha TEXHOMO-
rMI0 MpoKaTKu-pasgfeneHuns. M3MepeHne TOKOBbLIX Harpy-
30K M npoTmBo-3[C rnaBHbIX fABUraTeneil npu npokartke
apMaTypbl KNacCUYeCKUM Crocob0oM 1 C UCMOMb30BaHNEM
TEXHO/OrMM MPOKATKN-pasfeneHns npoBOAUAN Ha UMEeto-
Lemcsa B Lexe 060pyfoBaHMM A1 MOHUTOPUHIA npoLecca
MpoKaTku. B KauyecTBe 0O6BLEKTOB MCC/EA0BaHUA BblOpaHbI
apmatypHble npodunm Ne 10, Ne 14 n3 ctanu mapok 3MNC
n 35IC.

~ Ananuns AKCNepnmMmeHTAa/IbHblI X pe3y/ibTaToOB

O6paboTaHHble pe3ynbTaTbl 3aMePOB TOKOBOI Harpy3Ku
npueefeHbl Ha puc. 1. VI3 nonyyeHHbIX JaHHbIX Cleayer,
YTO nepexog OT KNacCMYecKoi TEXHOMOTUN K TEXHOM0IN
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NpoKaTKW-pasfeneHns He NpuBen K CyLlleCTBeHHOMY yBe-
NINYEHNI0 TOKOBOI Harpy3Kn YepHOBbLIX U MPOMEXYTOUHbIX
K/eTe HECMOTPA Ha COKpaLLeHMe KONMyecTBa UCMOJIb3ye-
MbIX KeTeil npy npokaTke apmaTypbl Ne 14. 3arpyska 4u-
CTOBbIX K/eTei, y4yacTBylOLWMX B pasgeneHum (knetb 15)
M nocnegytolleii Nnpokatke B ABe HUTKM (knetn 16,17),
yBeMUMAACh MO CPaBHEHWIO C K1AaCCUYECKOW Cxemoit
MPOKaTKM, OfHAaKO He MpeBbiCUa JONYCTUMbIA TOKOBbIN
nopor. CorfacHo pesynbTataM 3aMepoB C YBeNUYEHUEM
HOMepa apmaTypbl 3arpy3ka HeKOTOpbIX KNeTeli yBenmuu-
BaeTcA, NPUBIMKAACh K MAKCUMasbHO JONMYCTUMbIM 3Hauye-
HUaMm. Tak, npu npokaTke apmatypbl Ne 14 no TexHonoruu
NPOKaTKM-pasfeneHns B Knetax 6 u 17 TOKOBble Harpysku
61U3KN K MpefefibHbIM 3HAYEHUAM.

Ha puc. 1 npeacTaBneHbl faHHble MO 3amMepy TOKOBO
Harpysku npu npokaTke apMaTypsbl U3 cTanu mapok 35IMC
n 3rC. Harpyska npu npokatke ctanu 3INC oxugaemo
MeHblUe, yem npwu npokatke ctanm 35IC. PacnpegeneHus
TOKOBOW Harpysku Mo KneTsm Mpu NpokaTke aTuX CTanei
NPakTU4eCKN OfNHAKOBSI.

TaK Kak ToOKOBas Harpyska B YepHOBbIX Y MPOMEXKYTOY-
HbIX KNeTAX U3MEHMIacCh HE3HaYMTENbHO NPKU peannsauyumu

| | | | I 1 | I | L

{ -
A 1 2 3 4 5 6

7 8 9 10 11 12 13 14 15 16 17

HoMep npokaTHoI KneTwu

Puc. 1. Tok aBapMiiHOro OTK/OYEHNS FNaBHbIX ABurateneil (1) n TokoBas Harpyska rnaBHbIX fBurartesnei
HenpepbIBHOr0 MeIKOCOPTHOro cTaHa 250-1 AO «EBPA3 3CMK» npu npokatke apmaTypbl Ne 10 (a) u Ne 14 (6)
Knaccuyeckum cnocobom, apmatypa Ne 10 (2) n Ne 14 (5) (35T C)

1 cnocobom npokaTku-pasgeneHuns, apmatypa Ne 10 (5) u Ne 14(6) (35IC), apmaTypa Ne 10 (4) (3MC)

Fig. 1. Current load of the main engines of 250-1 continuous small-grade mill of JSC “EVRAZ ZSMK” when rolling
reinforcing bars No. 10 (a) and No. 14 (0) by classical and rolling-separation methods:
emergency shutdown current of the main engines (1); classical method, reinforcing bars No. 10 (2) and No. 14 (5) (35GS);
rolling-separation method, reinforcing bars No. 10 (5) and No. 14 (6) (35GS), reinforcing bars No. 10 (4) (3PS)
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TEXHOJIOTUM NPOKaTKU-pasfeneHns 3a UCKNKYEeHNEM Ynuc-
TOBbIX Kneteil 15-17, a CKOPOCTHON peXxum, MalunHHOe
BPEMS W3MEHW/INCb CYLLECTBEHHO, TO BO3HMKNA HEO6XO-
OUMOCTb OLIEHUTb OCOBEHHOCTY 3arpy3ku ABuratenein no
MOLLHOCTW 1 yAefbHOMY pacxofy 3Hepruun. nsa atoro uc-
Nofib30Banu 3aBUCMMOCTY W pe3y/bTaTbl 3aMepOB TOKOBOA
Harpysku J akops n npotmso-3AC E rnasHbIX ABurare-
nein:

NAB =EHJHé (1)
En=cn®. @)

roe ¢ - MOCTOSHHbIA KO3(MULMEHT, 3aBUCSLLMIA OT Yncna
nap MoJiloCOB, MPOBOAHUKOB U YKC/a NapafeNbHbIX BAT-
KOB 0GMOTKM SIKOPS; N - 4acToTa BPalLeHuUs Bana ABurarte-
ns; @ - BENMYMHA MArHUTHOTO MOTOKA.

MonyyeHHble pe3y/bTaThbl 3arpysku asurateneidi no
MOLLLHOCTMW U yA€efbHOMY Pacxofy 3Hepruv npuBeeHbl Ha
prc. 2, U3 KOTOPOro BUAHO, YTO MOLLHOCTb, 3aTpayeHHas
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Ha (hOPMOU3MEHEHUNE NO KNEeTAM, He NPeBbILLaeT AONYCTU-
Mbli1 npegen. EAMHCTBEHHOE ONaceHue Bbl3bIBAET KNeTb 6,
rge npu nonydveHun apmatypbl Ne 14 npokaTkoi-pasgene-
HVem gsuratenb paboTaeT ¢ NpeLeSibHON Harpy3Koi.

Oco6eHHOCTb 3arpy3Kuy rMaBHbIX ABUraTesneli HepHOBbIX
M NPOMEXYTOUHbIX KETEeN - Harpyska no MOLHOCTU Npu
peanun3aunmn npouecca npokaTku-pasgeneHuns Ha 20 - 25 %
BblLLIE, YeM NPW K/1aCCMYECKOW MPOKATKe, YTO 0ObACHAET-
ca 60MblUeil CKOPOCTbIO MPOKaTKU. B UMCTOBbIX KAETAX
12-14 Harpy3ka no MOLHOCTM NPUMEPHO OAMHAKOBA Mpu
NnpoKaTKe pa3HbIMK cnocobamu, a B Knetax 15-17 Habnto-
[laeTca yBenuyeHue Harpysku npu npokaTke-pasfeneHum
npumMepHo Ha 15 - 25 %.

Y fenbHbli pacxoj, 3N1eKTPO3IHePrumn nNpu nNpokaTke-pas-
[eneHnn 3HauNTeNbHO MEHbLUE, YeM MPU K1acCMYecKoM
crnocobe, YTo CBA3aHO C MEHbLUMM MalVHHBIM BPEMEHEM.
O6Lwwme yaenbHble 3aTpaTbl 3N1EKTPO3HEPTMM NPU NPOKaT-
ke apmatyp Ne 10, Ne 14, nofiyyeHHbIX pa3HbIMuK criocoba-
MW, NpuBeLeHbl Ha puc. 3. AGCONOTHOE CHWXKeHWe 3aTpaT
3M1eKTPO3HEPrMmM COCTaBUT 27,7 KBT u/T gnsa apmaTypHo-

06nacTb HeAOCTUIKMUMbIX 3HaYeHWi MOLLHOCTMH

06nacTb HeAOCTUIXKMNMbIX 3HaYeHWi MOLLHOCTMH

7 8 9 10 11 12 13 14 15 16 17

Homep npokaTHoI KneTwu

Puc. 2. Tok aBapuiiHOTo OTK/OYEHNA TNaBHbIX ABUrartenei (1), 3aTpayeHHas MOLLHOCTb MPU KNacCM4yecKom cnocobe
(apmatypa Ne 10 (2) n Ne 14 (6)) n npokatke-pasgeneHun (apmatypa Ne 10 (5) u Ne 14 (7)), yaenbHbI pacxof aHepruu
npu knaccuyeckom crnocobe (apmatypa Ne 10 (4) n Ne 14 (8)) n npokatke-pasgeneHun (apmatypa Ne 10 (5) u Ne 14 (9))

Ha HenpepbIBHOM MeNKOCOPTHOM cTaHe 250-1 AO «EBPA3 3CMK»

Fig. 2. Power consumption and specific energy consumption during rolling of reinforcing bars No. 10, No. 14 on 250-1 continuous
small-grade mill of JSC “ERAZ ZSMK™:
emergency shutdown current of the main engines (1); expended power with classical (reinforcing bars No. 10 (2) and No. 14 (6))
and rolling-separation methods (reinforcing bars No. 10 (5) and No. 14 (7)); specific energy consumption
for classical (reinforcing bars No. 10 (4) and No. 14 (8)) and rolling-separation methods
(reinforcing bars No. 10 (5) and No. 14 (9))
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S 30 L I L
10 11 12 13 14

Homep apmaTypbl

Puc. 3. YaenbHblil pacxof 31eKTPOIHEPrM Npu NofyYeHUn apmMaTyp
Ne 10, Ne 14 Ha HenpepbIBHOM MeJIKOCOPTHOM cTaHe 250-1
AO «EBPA3 3CMK» knaccmuyeckum cnocobom (1)
1 cnocobom NpokaTku-pasgeneHuns (2)

Fig. 3. Specific energy consumption at production of reinforcing
bars No. 10, No. 14 on 250-1 continuous small-grade mill of
JSC “EVRAZ ZSMK?™ using classical method (1)
and rolling-separation method (2)

ro npoguns Ne 10 n 19,6 kBT u/T - gna npoguns Ne 14.
Hanbonee nepcneKkTUBHbIMW B MNAaHe 3KOHOMUU 3MEKTPO-
3HEprun ABNAKDTCA apMaTypHble NPOhnIN HeboNbLINX pas-
MEpOB.

Mpy u3yyeHUn npouecca NPOKaTKU-pasfeneHus pac-
cMaTpuBaiM BONPOCLI Ka4ecTBa MoJiy4aemoli FoTOBOM Npo-
OyKuumn. KayecTBO OLEHMBANU Mo COOTBETCTBMIO Npodu-
ns TpeboBaHuam MOCT P52544 - 2006 v Hanmumio (Mam
OTCYTCTBMIO) fedeKToB nosepxHocTM. O6mep U ocMoTp
apMatypHbIX Npodunnei, NoayYeHHbIX N0 TEXHONOrMMW NPO-
KaTKW-pasgeneHns, MnoATBepAUn COOTBETCTBME Mpoduns
Tpeb6oBaHuaM TOCT P52544 - 2006, a Mcnonb30BaHne Npu
NPOAOSIbHOM pasfeneHny MPUHLMNA Pe3aHus MOMHOCTbIO
MCKNIOYMIO Hannume 3ayceHua, TeM caMbiM CHU3WUIO KOJn-
4yecTBO Opaka.
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FEATURES OF THE ROLLING-SEPARATION TECHNOLOGY DEVELOPMENT
ON OPERATING CONTINUOUS SMALL-GRADE MILL
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Abstract. At present, there is a steady tendency to increase volume of in-
dustrial and civil construction in Russia and abroad. This in turn makes
it necessary to enhance production of structural sections and in particu-
lar - reinforcing bar. One ofthe promising ways to increase production
of reinforcing bar at existing rolling mills is development of rolling-
separation technology. This technology provides growth in productivi-
ty of existing small-grade mills and reduces energy costs without large
capital expenditures. However, despite its apparent simplicity, intro-
duction of rolling-separation technology at existing enterprises causes
difficulties associated with insufficient coverage of this experience in
literature. The article presents experience of introduction of the roll-
ing-separation technology on operating continuous small-grade mill.
The research was carried out on equipment available in the workshop
and used to monitor load of the main engines. Features of energy costs
distribution on stands were studied at classical rolling and with the use
of technology of rolling-separation of reinforcing bar No. 10, No. 14
made of 35GS and 3PS steel. Experimental graphs ofthe main engines
of the rolling mill load show redistribution of energy consumption in
stands for roughing, intermediate and finishing groups when using
rolling-separation technology. Data on application of the main engine
power and distribution of the specific load on the stands in classical
rolling method and using rolling-separation technology are presented
in graphic form. Analysis of the received data allowed us to reveal
features of energy consumption at development of rolling-separation
technology during operation. It is shown that use of this technology
leads to additional load on stands of finishing groups. Energy savings
during introduction of rolling-separation technology were quantified,
and it was found that with a decrease of the rebar number, efficiency
increases. Reduction of energy consumption during development of
this technology in current production is associated with a decrease in
machine time.

Keywords', rolling-separation technology, operating production, energy

consumption, machine time, efficiency.
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