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IHocTranoBka npo6eMbl

OnHUM U3 MPOTPECCUBHBIX CIIOCOOOB MOBBHIIIIE-
HUA (PPEKTUBHOCTH TpoIecca ropsdeldl MPOKaTKH
SIBIISICTCSL MTPUMEHEHUE CHCTEMbI MOJAYd TEXHOJO-
rudgeckoii cmasku (CTC), B 9aCTHOCTH, CMOHTHPO-
BaHHOW Ha MEPBBIX TPEX KJIETSX YUCTOBOW IPYIIIIbI
Ne7-9 HenpepbIBHOTO MIHUPOKOMOJIOCHOTO CTaHa To-
psaeit mpokaTku (HIIICTTI) 2000 OAO «Maruawuro-
TOPCKUN MeTaTyprudeckuii KoMOMHAT», 0coOeH-
HOCTBIO KOTOPOH SIBIISIETCS TTOAa4a CMa304HOT0 Ma-
tepuana (CM) Ha MOBEPXHOCTH OMOPHBIX BAIKOB CO
CTOPOHBI BBIXOJIa METajlula U3 KJIETH. YCTaHOBJICH-
HBIE B TIPOLIECCE OMBITHOM IKCIUTyaTalluy yKa3aHHOH
cucTeMbl 00beMbl mojaBaemMoro CM  sBIsIFOTCS
C/ICP)KUBAIOIIUM  OTPAaHUYCHHEM  BO3MOXHOCTEH
CTC no noCTHXEHUIO0 MaKCUMAaJIbHBIX Pe3yIbTaToB,
HANpaBICHHBIX HA CHIDKEHHE DHEPrOCHJIOBBIX U
(PUKIMOHHBIX MapaMeTPOB, MPUMEHEHHUE KOTOPOU
OpPHEHTHPOBAaHO B OOJBINEH CTENEeHW Ha TPOKAT C
BBICOKHM KJIACCOM IPOYHOCTH. B CBsI3M ¢ 3THM, ak-
TyaJbHOM 3a7a4uell SBJISCTCS U3ydSHHUE M OIpeselie-
HHE BO3JICHCTBYIOIIMX MapaMeTpoB Ha 3(PPEeKTHB-
HocTh paboTel CTC, a Takxke oneHka BausHuss CM
HAa M3MCHEHHE TEXHOJOTHUECKUX MapaMeTpoB Bcei
grcTOBOM rpymmel  kimeredt  (Ne7-13), a Takxke
HIICTTI 2000.

AHaJIN3 MOCJEeAHMX MCCAeJOBAaHUH U myOJamka-
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B paborax [1-4] aBTOpBI OTMEHarOT, YTO WC-
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nons3oBanre CM B IIPOHU3BOJICTBE TOPSYEro IMpoOKa-
Ta Ka4YeCTBEHHO CHW)KAeT YHEPTOCHUIIOBBIC ITapaMeT-
PBI, TIOBBIIIAET CTOMKOCTh PabOYMX BAJIKOB 32 CUET
yMEHbBIICHHsT a0pa3sMBHOIO H3HOCA M COKpalaeT
citydan oOpa30BaHMs TPENINH pasrapa. Takxke aBTo-
pPBl yKa3aHHBIX Pa0OT HapsiLy C 3TUM EIUHBI BO
MHEHHU O MaJOM3Y4YE€HHOCTH BOIPOCA TPHMEHEHHS
CM mpu TpoM3BOMCTBE TOpsUero mpokata. IIpoBe-
JIeH psia pabot mo oneHke BiusHus CM Ha 3HEpro-
CHJIOBBIC MapameTpsl [5-7], a Takke Ha M3HOC TPO-
KaTHBIX BaikoB [8,9] u 3aMKCHUPOBAHO CHIDKCHHE
JAHHBIX TapaMeTpoB B cpeaneM Ha 10 %.

[pu sxcmmyarauun CTC HUICTII 2000 OAO
«MarauTOropcKuii MeTaJLTypru4eCKiii KOMOMHAT»,
CIeLHaIUCTaMi KOMOMHAaTa ObUIO OTMEYEHO Kade-
CTBCHHOE BIIMSIHHE, BBIPOKCHHOE B CHIDKCHHU 3a-
TPY3KH TPUBOJOB mocheayrommx kieredt Nel(-13,
HO TeM HE MEHee MCCIIEOBAHMH, HAPABICHHbBIX Ha
W3y4YeHHs JaHHOTO BOIPOCa, HE POBOAMIIOCH.

Iean (3amauun) uccjieroBaHus

Ilensto manHOM PabOTHI SBISETCS KaUeCTBEHHAS
U KOIMYECTBEHHAs olleHKa BiusHus CM Ha u3Me-
HEHHE MapaMeTPOB IMPOKATKH U TOCIETyFOIINX
kiereit Nel0-13 wmcroBoit rpymmer HIICI'TI 2000
OAO «MarHuTOropcKuil MeTalIypruyecKuii Kom-
OunaT». J{ns JOCTHXKEHHUS TIOCTABICHHON LIeNU cie-
IyeT PEUINTh CIEeIYIOIINe 3a1a4H;

— IMPOBECTU SKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA
u oueHKy BiusiHHS CM Ha SHEProcuIOBBIE Mapa-
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METpbl JUIsI BCEA YHUCTOBOM TPYIIbI KIIETEH
HIICTTI 2000;
— ONIPENIENIUTh  BO3JICHUCTBYIOIIUE  (PAKTOPHI,

piusitonue Ha pabory CTC mua kiererr Nel0-13, u
MOJIYYUTh YPABHEHHS PETPECCHH, TO3BOJISIONINE
OMHMCaTh XapaKTep HM3MEHEHHS SHEPTOCHJIOBBIX TMa-
paMeTpoB Mporiecca ropsiyeil MPOKaTKH ¢ UCIIOJIb30-
BanueM CTC mns knereit Nel10-13 HILICT'TI 2000.

OcHOBHOIi MaTepUaJI HCCJIeI0BAHMS

KonmuectBennas onenka nusHuss CM Ha u3-
MEHEHUE JHEPTrOCHIOBBIX MMapaMeTPOB IIPOLIECCOB
ropsiueil MpoKaTKH CBOAMIAck K cOopy MaccuBa
AKCIIEPUMEHTABHBIX JaHHBIX, B KOTOPOM (hHUKCHPO-
BAINCh TaKWE MapaMeTphl, KaK: yJeNbHBIH pacxon
snepruu (@, kBt-u/t), ycunme npokarku, (P, T),
tonmuna (h, mMm), mmpuna (B, mm), Temneparypa
(T, °C), ckopoctb npoxatku (V,, M/c), OTHOCUTEIb-
Hoe oOxarue (g, %) ¥ MOMEHT Ha Bayly TJIABHOTO
npuBona (M,,) npu paboTtaromeil U BBIKIIOYEHHON
CTC. UccnenoBanuio OBUIO TMOABEPTHYTO CBBIIIC
500 mpokaTaHHBIX IMOJIOC Pa3IMYHBIX MapoK CTaJIN
CO CpeOHEB3BEIICHHHIM mpodmieM 2,7x1220 mwm.
Pe3ynpraTel  3KCIIEpPUMEHTAJBHBIX  HCCIIEIOBAHUIA
ycuus mpokatku i kinerei Nel0-13, B 3aBucHMO-
CTH OT TPYIIBI CTaJlK MO BBHIKATHIBAEMOCTH COTJIac-
HO TEXHOJIOTHYECKOH MHCTPYKIIMHU, TTPEICTABICHBI B
Ta6m1. 1 u Ha puc. 1.

[IpoBens KOMIUIEKCHYIO OLEHKY 3(h(eKTUBHO-
ctu CTC, cinemyer OTMETHTBH, 4YTO HaOmomaercs
KOCBEHHBIN 3¢ dekT oT mpumeHeHUss CM B KJIETIX

2. INockoasky CTC B Hacrosiee BpeMs HE HH-
TCrpyupoBaHa B aABTOMATU3UPOBAHHYIO CHCTEMY
yIpaBlieHHS TEXHOJIOTMYECKOTO MpolLiecca MPOKATKU
Ha crane, 1o BinssHne CM Ha M3MEHEHHE TEXHOIIO-
THYECKHUX MapaMeTpOB MOXKHO OLIEHHBATh KaK BO3-
MYLIAOMMH  (QaKTop, CHOCOOCTBYIOIIMH mepeHa-
CTpOMKE CTaHa.

[HosTomy mpenmonaraercsi, 4To B pe3yJbTaTe
Bbiropanusi CM, oGpa3oBaBIINeCsS 30JIbHBIE OCAXK-
JIEHWsI OKa3bIBAIOT BIIMSHUE Ha CHIDKEHHE Kaca-
TETHHBIX HANPSDKCHUHA TPEHHUS B KOHTAKTe pabodumid
BAJIOK-TIOJIOCA B mocieayommx kiersx (Nel0-13).
OpHako JeTanbHOE UCCIIeIOBaHNE TaHHOTO BOTIPOCa
HE TPOBOJIHIIOCH.

Jdns aHanmm3a W3MEHEHHs JHEPrOCHIIOBBIX Xa-
PaKTEPUCTUK OBLIM BBIYMCIICHBI OMUCATENbHBIE CTa-
TUCTUKH WX pAaCIpeleNeHnuss s BCell YHUCTOBOM
rpymmsl kirereit HIICTTI 2000, mocTpoeHbl 3aBH-
CHUMOCTH HOPMAJIFHOTO PaclpeesieHns] ¢ TIOMOIIBIO
nporpaMMHOro Komriekca Statistica mpu ropsueit
npokatke ¢ npumeHeHneM CTC. Crartucrudeckas
OIICHKA BJIMAIOIIWX MNapaMETpPOB Ha M3MCHCHUE TO-
KOBBIX XapaKTEPUCTHK MpoLecca ropsiueil IpoKaTku
OTIpe/IeTIsIach MEXAYy 3HAYSHHSIMH pachpeieleH-
Hoii morounnoi Harpysku (P/Lo, MH/M), comporus-
nenus nedopmanuu (oo, MIla), oTHOmEHUs nua-
MeTpoB (Do/Dp) u otHOmIEHNUS naBnenuii (P"/P'):

K'eo II =-0,257 +1,03(EJ + 0,000036002 ,

0

Ne7-9, BrIpaskeHHBIN B CHUKCHUU TAPaMETPOB IPO- L1 " p" )
KaTku Ha nocienyrommx kiersx NelO-13 uucrtoBoit k', = = —0,485+1,2J{ r }F 0,0055c,",
IPYIIIbI CTaHA. 0
ITo MHeHMIO aBTOPOB, MOJYYEHHBIN pe3yJbTAT | p D
MO’HO OOBACHUTB CIIETYIOLMM 00Pa3oM. k', =— =-0,49+ 0,132(,j +0,75 —°" |-
1. B pe3ynbraTe aare3nu Ha MOBEPXHOCTH pado- I P Dyas
yux BaJkoB kieteid No7-9 CM momnajgaer Ha mosiocy 2 N2
U BeIropaer. B pesynmprare 4ero oOpazoBaBHIHECS —0,065 Don + 0,‘{Pj ,
30JIbHBIC OCAXKJCHHS OKAa3bIBAIOT BIMSHUC HAa CHU- D, Ly
JKEHHE KacaTeNbHBIX HANpsSKEHWA TPeHHUS B KOH- N )
TaKTe pa60q1/1171 BaJIOK-TI0JIOCA B MOCIECAYIOIINX KJIe- kl(13)m — L =-0,08+ 0’145(Pj +
Tsax Nel0-13. I P’
Tabn. 1. Usmenenne ycunus npokatku st kiaereid Nel0...13
B COOTBETCTBHH C TPYIIIAMH CTAJIH IO BHIKATHIBAEMOCTH
1 rpynma 2 Tpymma 3 rpymmna 4 rpynma 5 rpynmna
No 0o=70-117 6o=73-100 00=80-114 00=79-153 00=86-115
B Mlla % Mlla % Mlla % Mlla % Mlla %
et 0e3 6e3 0e3 0e3 0e3
CM CM CM CM CM CM CM CM CM CM
10 | 1274|1311 | 2,8 | 1269 | 1354 | 6,3 | 925 | 1338 | 30 | 1249 | 1480 | 15 | 954 | 1269 | 24
11 1470 | 1475 1 0,3 | 1411 | 1441 | 2,1 | 1586 | 1936 | 18 | 1584 | 1822 | 13 | 1350 | 1497 | 9,8
12 1239 11290 | 3,9 | 1269 | 1360 | 6,7 | 925 | 1338 | 30 | 1249 | 1480 | 15| 953 | 1079 | 116
13 971 [ 1015) 4,3 1015|1061 | 4,3|1005|1051| 4 | 1055|1103 | 4 | 788 | 824 | 43
Ipumeuanue: 6y — CONPOTHUBICHUE JePOPMAIHH.
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Puc. 1. U3menenue ycunus npokarku st ket Nel0 (a), 11 (6), 12 (e), 13 (2)
B COOTBETCTBHH C TPYMIAMH CTAJH MO BHIKATBIBAEMOCTH

1 13 KneTb

5095 L v W/

i O =@=—10 Knetb
é 0,9 - 11 Knetb
g w12 KNETHL
% 0,85 \ 12 RKNeTs \ =13 KneTb
2 10knere 11 knetb

0,8 T T T T T T T T 1

74,1 76,5 76,7 77,9 78,2 79,1 80,6 80,8 92
conpoTMeneHue aedbopmaumm 6, (MMNa)
Puc. 2. 3menenne koadunrentos prusauss CM k'.,, B 3aBHCHMOCTH
OT CONIPOTHBJICHUS eopManuu 6o 1uist kiereit Nel0-13 HIICITI 2000
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2
+21 L —2,46 L
Lo Lo

Ha ocHOBe KOppensIMOHHO-CTATHCTUYECKOTO
aHaM3a BBIBJICHHUS B3aUMOCBS3U MEKIY CHIION
TOoKa (lps10-13) U OCTANIBHBIMH TEXHOJOTMYECKHUMHU
napamMeTpaMu ObLT MPOBEJCH MHOXKECTBEHHBIH per-
PECCHOHHBIN aHaJ M3 C MOCICIYIOUIUM BbIBOJIOM
YpaBHEHHUSI PErpecCHU C HCIIOJIb30BAaHHEM IpEiBa-
PHUTENBHO TMOJCYUTAHHBIX KO3(G(GUIIMEHTOB, BXOIs-
IIMX B BBIICTIPUBE/ICHHBIC ypaBHEHHs. B pe3ynbra-
T€ TMOJYYEHbI YWCIICHHbIC 3HauYeHHs KOA(QPHUIKEH-
TOB B 3aBUCHMOCTH OT COMPOTUBIICHUS JiehopMaIiu
[10] (puc. 2). TlpuBeneHHBIE pETPECCHOHHBIE 3aBU-
cuMocTH oToOpaxaroT BiausHrue CM Ha M3MEHECHHUE
TOKOBBIX XapaKTEPUCTHK TMpolecca MPOKATKH,
BIIHSIONIMX HA MTApaMeTp MOMEHTA Ha Bajly TJIaBHO-
ro mpueoaa [3], KOTOpHI OmpemensIcs Mo Clie-
JIYIOLIEMY YCIOBUIO JJIsI BCEHM YHMCTOBOW TPYMNIIbI

kiereit HIIICIT'TI 2000 OAO
SO NGD
em(i) _ ¢ 1(i)
M{)e : = (D_?') k ! oMy

rae Ny, — MOIIHOCTh MpOKaTkd, BT, ® — yrimoBas
ckopocts, pag/c; KO, — xosduument BamsHUS
CM Ha W3MEHEHHE TOKOBBIX XapaKTEPUCTHK IS
i-oii KJIeTH cTaHa.

Omnpenesnenre KO3QPUIHMEHTa H €r0 MCIOJIb30-
BaHHWE B JIAHHOI'O POJa ypPaBHEHHMSAX, CBS3aHHBIX C
OIpE/ICIICHUEM  DHEPrOCHIIOBBIX  XapaKTEPHCTHK
nporecca, TMO3BOJSIET AHAJUTHYSCKH IPEABUICTh
HU3MEHEHUE CUIIOBBIX XapaKTEPUCTHK.

BriBoabI

1. Ha ocHOBe KOppeNsIMOHHO-CTaTUCTHYECKOTO
aHaM3a OIpelesieHbl BO3JleicTByomUe (HakTophl,
Brusitonue Ha padoty CTC.

2. [Tonmy4yeHsl YrCIeHHBIE 3HAYEHUST KOADDUITH-
eHTOB BiMsHHs oT npucyTcTeus CM k', Ha sHepro-
cunoBble xapakrepuctukn HIICITI 2000 OAO
«MarHuTOropcKuii MeTauTyprudeckuii KOMOMHAT».

3. [IpoBesieH MHOXKECTBEHHBIA PErPEeCCHOHHBIM
aHaJM3 C BBIBOJIOM YPaBHEHHS PETPECCHH, IMO3BO-
JSIFOIIUM ONHCATh XapaKTep M3MEHEHHS KIIFOYEBBIX
SHEPTOCHIIOBBIX XapaKTEPUCTUK TpoIlecca Topsye
MIpOKaTKH ¢ ucnosnb3oBanuem CTC.

4. KOMIIJIEGKCHOE paccMOTpPEHHE BBIIBUHYTHIX
3aKJII0YEHUM MO3BONUT, HE Npuberass K ONBITHBIM
WCTIBITAHUSM, aHATUTHYECKH PEIIaTh BOIIPOCHI, CBSI-
3aHHBIE ¢ LenecooOpasHocTeio mpuMeHenuss CTC,
KaK OJHOTO W3 MEPCHEKTHBHBIX U 3((EKTHUBHBIX
CIOCOOOB  TTOBBIMIAIOIIETO AHEPTOdPPEKTHBHOCTH
mpoliecca MPOU3BOICTBA TOPSUEro MPoKaTa, CHUXKas
€ro SHEProCHJIOBBIE XapaKTePUCTUKH, Ha pas3ivy-
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ueix HILICITI.

5. [Ipumenenne CM oOKa3bIBa€T HEMOCPEJCT-
BEHHOE BIIMSHUE HA CHIKEHHME SHEPrOCHUIIOBBIX Ma-
pametpoB B Kiersx Ne7-9. Kpome Toro, B KieTsx
Ne10-13 ywmcrosoit rpynner HIICITI 2000 nabmro-
Jaercsi KocBeHHbIN 3¢ ekt ot BiausHus CM, korto-
pBIi TToAaeTcs Ha Balku Kiereid Ne7-9.
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DETERMINATION OF PARAMETERS INFLUENCING
THE EFFICIENCY OF THE SUPPLY SYSTEM FOR
TECHNOLOGICAL LUBRICATION IN CONTINUOUS
WIDE HOT ROLLING MILLS

Background. Application of supply systems for technological lubrication in the rolling production
allows reducing the force of external friction on contact surfaces. It is known from the theory and
practice that all the kinematic and power parameters of rolling to a certain extent depend on the
forces of external friction. It is particularly important that with the reduced friction the pressure on
the rolls and the power consumption are reduced too. The application of lubricating material allows
producing steel grades with a high strength which are able to withstand high specific loads and work
under harsh conditions.

Materials and/or methods. The statistical approach is used in the study to assess the impact of
lubricant on the change in rolling parameters, for subsequent obtaining of regression equations for
stands No. 10-13. The regression equations obtained in *“Statistica” program allow determining the
change in torque on the shaft of the main drive with the use of lubricant. The numerical values are
determined for the coefficients of the lubricant influence on the change in the power parameters of
rolling, depending on the steels group, classified by rolling out.

Results. The use of a lubricating material has a direct impact on reducing the power parameters in
stands No. 7-9. In addition, in stands No. 10-13 of the finishing group of the continuous wide hot
rolling mill (CWHRM) 2000, there is an indirect effect from the influence of the lubricant which is fed
to the rolls of mill stands No. 7-9.

Conclusion. The comprehensive review of the put forward opinions will ensure, without the pilot
testing, the analytical solving of the problems related to the feasibility of the supply system for the
technological lubricant as one of the most promising and effective ways for improving the energy
efficiency of the manufacturing process of hot rolled steel reducing its power characteristics on
different CWHRM.

Keywords: hot rolling, lubricant, the supply system for technological lubrication, power parameters.
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