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NCCINEOQOOBAHUE UBMEHEHUA TEMMNEPATYPbI BAJNTKA

NOCIIE

BbIBAJIKU U3 KINETU

A.O. CmpuxeHko, A.A. Acmaxos, U.I1. Ma3yp
Jluneukut eocydapcmeeHHbll mexHu4deckul yHusepcumem, 2. Jluneuk

B Hacrosimee Bpems C MOBBIIIEHHEM CIIPOca Ha METAIONPOIYKLHIO Bce Oojee KecTKHe TpeOOBaHUS
HPEABABIAIOTCS K Ka4eCTBY ropsiueKaTaHoro npokara. OZHUM U3 BaXHBIX KPUTEPUEB KauecTBa FOTOBOTO MPoO-
KaTa BISIETCS TONepedHbi mpodmis. B HacTosmee BpeMst cymecTByeT psii HEPCHEKTUBHBIX METOJIOB PEryiH-
poBanus nonepedHoro npoduast. OGHON U3 TaKUX TEXHOJOTHH SBISETCS IIPUMEHEHHE OCEBOM CABIDKKH pado-
uynx BankoB B kieTsx CVC. Ionepednslii mpoduis moaocsl GOPMHUPYETCS] B YUCTOBBIX KIIETAX CTAaHA ropsdeit
TIPOKATKH B Mporecce 00kaTus BaJIKaMH, IO3TOMY IOJydeHHe TpeOyeMoro Mpo(iIsi BO MHOTOM 3aBHCHT OT
TOYHOCTH UCIIOJHEHUSI TPOQUIMPOBKU pabOYMX BAJIKOB, @ TAKXKE PabOTHI CHCTEMBI aBTOMATHYECKOTO YIIpaBie-
Hus npodmteM u miockoctHocThio (PFC). Ha paboty cucremsl PFC Biusier MHOXeECTBO ()aKTOpPOB, OJJHUM H3
KOTOPBIX SIBJISIETCS] TEIUIOBOU NMPOQIIIb BajKa, M3MEHSIOMHUHA (POpMy MEKBAJIIKOBOIO 3a30pa B IPOLIECcCe MPOKAT-
KH, a, CJIeZ0BATEIbHO, BIUSIONMINI Ha TONEpeuHbli npodmiib ropsidekaTaHbIxX mooc. s yueTa 3TOro BIUSHUS
HEO0OXOIMMO OHMMATh 0COOCHHOCTH TEIIIOBOTO COCTOSHHS IPOKATHBIX BAJIKOB.

IIpencraBieHsl pe3yNbTaThl HCCICIOBAHUS H3MEHEHHS TEMIepaTyphl BalKa IOCIE BBIBAJIKH U3 KIETH,
MIPOBEAECHHOTO B YCIOBHSX IEHCTBYIOMIETO MIPOU3BOJACTBA. JlaHHBIE, MOTyYCHHBIE HA OCHOBE PE3yIbTaTOB Ma-
TEeMaTH9ECKOTO MOJICINPOBAHHS U 3KCIEPUMEHTAIBHOTO HCCIIEJOBAHUS, TO3BOJIIIN HOIYIUTh PETPECCHOHHBIE
YpaBHEHUsI, OIpE/eISIONINE B 000 MOMEHT BPEMEHH IOCIIE BBIBAJIKU M3 KJIETH Pa3HOCTh TEMIIEPATyphl IO
JUTHHE OOYKM BaJsika. PerpeccHoHHbIe 3aBUCHMOCTH B JaJIbHEHIIEM MOTYT HalTH NMPUMEHEHHE B ONTHMH3AIMU
AIrOpUTMa HavyaJIbHOM HACTPOIKM CTaHa B YaCTH KOPPEKTUPOBKHU IMOJOXKEHUSI OCEBOM CIBIDKKH pabO4YMX Baj-
KOB B 3aBUCHMOCTH OT OCTaTOYHOH TeMIIepaTyphl BAJIKOB HA MOMEHT 3aBaJIKU.

Knrouegvie cnosa: memnepamypa; pabouue sanku, npoghuib; Mamemamuieckas Mooes.

OnmHNM W3 OCHOBHBIX HalpaBJlCHHII B 00iacTu
MOBBIIIEHUS] Ka4eCTBA METAJUIONPOIYKIHMU SBIISETCS
yiydiieHue ee reomerpuueckoir dopmbel. HambGomee
aKTyaJbHOH SABJIIETCS MpobieMa MOoNydeHHs 3aaHHO-
ro TMOMEPEeYHOro Mpoduis HpU MPOKATKE IMOJOC Ha
ITUPOKOMOJIOCHBIX CTaHAX.

3ayacTyro paboune BaJKH YHUCTOBOW IPYMIIHI 3a-
BAJIMBAIOT B KJIETh C TEMIIEPaTypod, OTIMYHOM OT
TeMIEepaTypbl OKPYXarolell cpenpl. DTO CBA3aHO C
OOJIBIIMM KOJIMYECTBOM BPEMEHH, TPEOYEMBIM IS
TIOJTHOTO OCTHIBaHHUS BaskoB (Oonee cyTok). Cucrema
yIpaBieHUs] TpoQHIeM CTaHa ToOpsS4eld IPOKaTKU
MIPOU3BOJUT HAaudalbHYH HACTPOMKY C y4€TOM TOTO,
YTO BAJIKH «XOJOAHBIE». B cmily 3TOro ocTaTOuYHBIN
TEIJIOBOW MPOGMIb BaIKOB MPUBHOCHT OMIMOKY MpPH
(OpMHPOBaHUM HAaYalbHOHW BBIMYKIOCTH MEXKBAJIKO-
BOTO 3a30pa, YTO MPUBOIUT K HMCKAXKECHUIO IOIeped-
HOTO TPOQUISA MOJIOCHL. DTO XapaKTEPHO YIS MEPBBIX
IIOJIOC TIOCTIE MEPEBAIKH, TaK KaK B JaJbHEHIIEM CHC-
tema PFC cxoppektupyer mapamerpbl MPOKaTKH IO
nHpOpMaNUH, MocTymatouiei ¢ npoduiemepa [1-2].

Jns mpenoTBpamnieHus MoJOOHBIX CIydaeB HE0O-
XOAMMO IPU Ha4yaJbHOM HACTPOMKE CTaHa OCYIIECTB-
JISITh KOPPEKTUPOBKY MOJIOKEHHS OCEBON CABMKKH Ha
BEJIMYMHY, KOMIECHCHPYIOLIYI0 MMEIOIIMHCS (aKkTHde-
ckuil TermoBoil mpodune paboumx BanmkoB. I[Ipsmoe
H3MEpeHre TEeMIEpaTypsl Iepel 3aBajKoi — crocod
TOYHBIM, HO TPYIOCMKHHA M TPEOYIOIIHI IOCTaTOYHO
MHOTO BPEMCHH, MOITOMY HEOOXOIMMO MaTeMaTH4e-
CKO€ OIMCaHWE TIpollecca H3MEHEHHS TeMIepaTyphl
BAJIKOB TIOCJIE BBIBAJIKY U3 KJIETH U JIO MOMEHTA 3aBaJIKU.

HccnenoBanue TemMnepaTyphl BaJIKOB MPOXOAMIO
B JIBa 3Tama. Ha mepBOM 3KCIEpHMEHTAIBHOM 3Tare
MPOM3BOJIMIIOCH U3MEPEHHE TeMIIepaTyphl TOBEPXHO-
CTH BaJIKOB B I[€X€ TOpsAYeH MPOKATKH U XPOHOMETPaX
BPEMEHH TIPOXOXKACHHUS BaJKaMU TEXHOJIOTMYECKHUX
omepauuil 1o MOATOTOBKE MX K 3KCIUlyaTalMu. Tewm-
nepaTypy BaikoB kietei Ne 8—10 m3mepsutu mpu mo-
Mot Tepmonapsl Tasto-therm MP 2000 ¢ TogyHOCTBIO
usmepenus 0,1 %. Temneparypy BankoB kaeredt Ne 7,
11, 12 — TemmoBu3noHHOM kamepoi Baltech TR-1400
C TOYHOCTBIO U3MepeHus 2 % 0T NOKa3aHUN.

Ha BTOpoM »3Tame uccienoBaHMs TEMIIEpaTypbl
pabounx BaJKOB NpHMEHsIIach pa3paboTaHHas paHee
MaTeMaTHYecKas MOJIENIb TETJIOBOTO COCTOSHUA pabo-
yero Bajka [3]. Ha ocHOBaHMM XpOHOMETPHUYECKUX
3aMepOB BPEMEHH BBIIIOJHIIIN pacdyeT H3MEHEHUS
TeMIepaTypbl BadkoB Kieredi Ne 7-12 B TeueHue
24 4 mocne BBIBAIKH W3 KJIETH M CPAaBHUWIM C H3Me-
PEHHOH TeMIlepaTypoll BajJKOB, HAaXOJUBUIMXCSA Ha
Pa3NUYHBIX CTaIUAX OCThIBaHMA. Tak Kak Ha (GoOpMH-
poBaHHe TPOQUIS OKa3bIBacT BIUSHHE HEpaBHOMEp-
HOCTb TEMIIEpaTyphl BAJIKOB, TO IJISI CPAaBHEHUS 3KC-
MEPUMEHTANBHBIX JaHHBIX W PE3YJIbTATOB MOJECIUPO-
BaHMS B KauecTBEe KpuTepws ObLia BEIOpaHa pasHHIA
MIOBEPXHOCTHOIM TEMIIEpaTypbl B CEpeAMHE U II0JTy-
CyMMBI TeMIlepaTyp Ha Kpasx Oouku Banka Af.
Ha pucynke mpenctaBieHsl rpaguku U3MEHEHHUS Be-
JMYUHBI Af BAIKOB Pa3IUYHBIX KJIETEH BO BpEMEHH.

AHanu3 JaHHBIX TTOKa3bIBAaeT, YTO BHIPABHMBA-
HHUE TeMIlepaTypsl Mo JUITHHE OOYKM Bajika Hamboiee
MHTCHCHBHO IPOUCXOAMUT B TeueHHe 6...8 4 mocie
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N3MeHeHMe BenuumHbI At BankoB YUCTOBOM rpynnbi Kneten

BBIBAJIKK U3 KJIeTU. Tawke cileayer OTMETHTh, UTO
Jake cIycTs 24 4 mocie BBIBAIKHM Pa3HOCTh TeMIlepa-
Typ At 1o aymHe 604KH Banka coctasiseT 2...5 °C.

AnnpokcuManysi pe3yJbTaToB II03BOJMIA TIOJTY-
YUTh YpPaBHEHHs, MO3BOJIAIOUIME B JIO0OH MOMEHT
BPEMEHHU MOCJE BBIBANIKHM Banka u3 kineredl Ne 7-12
OIIPEJIETNTh Pa3HOCTh TEMIIEPATYpPHI MO JUTMHE OO0YKH
BaJIKa!

KieTb Ne 7:

At(1) =8,67-107* 1% —0,0527° +1,121% 10,911+ 47, 78;
K1eTh Ne 8:

At(t)=7,32-10"*1* —0,0467° +1,041> —10,73t+47,52;
KkieTh Ne 9:

At(t) = 6,43-107 1 —0,0407° +0,931% -9, 751+ 43,84;
kaeTh Ne 10:

A#(t) = 6,09-10"1* —0,0377° +0,841> — 8,431 +36,57;

Kkinetb Ne 11:
A(7) = 6,06-107t* —0,0387° + 0,861 —8,571+34,52;
kiaeTh Ne 12:
At(t)=5,65-10"*t* —0,0367> +0,841> —8,531+34,15;
Tae 7— BpeMH npome;[mee II0CJIC BBIBAJIKU U3 KJICTH, Y.
Hcnonp30BaHue IONYYEHHBIX PErpPECCUOHHBIX
ypaBHCHI/Iﬁ MO3BOJIACT CKOPPEKTUPOBATL HCXOAHOC
HOJIOKEHUE OCEBOM CABHXKKHU pa60q1/1x BaAJIKOB YHUCTO-
BOMl rpynribl, TEM CaMbIM COKpPAaTHUTb HECOOTBETCT-
BYIOIIYFO TMPOIYKIIHIO TIO TIPOQILITIO.
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RESEARCH OF TEMPERATURE CHANGE
OF THE ROLL AFTER DUMPING FROM THE STAND

A.O. Strizhenko, anchous606@rambler.ru,
A.A. Astakhov, emillcroff@mail.ru,
I.P. Mazur, mazur_ip@mail.ru

Lipetsk State Technical University, Lipetsk, Russian Federation

At present, with the increasing demand for steel, strict requirements for the quality of the hot-rolled
steel increase greatly. One of important criteria of the quality of the finished steel is a transverse profile.
Currently, there are a number of promising methods of regulating the transverse profile. One of such tech-
nologies is the application of an axial shift of working rolls in CVC stands. A transverse strip profile is
formed in finishing stands of the hot rolling mill during compression. Therefore, obtaining of the desired
profile depends on the precision of the profiling of working rolls, as well as on the automatic control sys-
tem of profiles and flatness (PFC). Many factors influence the PFC system, one of which is a thermal pro-
file of the roll which changes the shape of the roll gap during rolling and, consequently, influences
the transverse profile of hot strip. To account for this effect it is necessary to understand characteristics of
the thermal state of rolls.

The paper presents the results of the experimental study of the temperature change of the roll after
dumping from the stand which was carried out in the current production. Data obtained on the basis of
mathematical modeling and experimental studies yielded regression equations that determine the stand
temperature difference along the length of the roll body at any time after dumping. Regression depen-
dences can find application in the optimization algorithm for the initial mill setting to correct the position
of the axial shift of working rolls, depending on the residual temperature of the rolls at the time of charging.

Keywords: temperature; working rolls, profile; mathematical model.
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