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AHHOT aumMs. K nepcneKTMBHOMY HanpasfeHMI0 MOMYYeHUs MPOCTLIX NPOdMAell MOXHO OTHeCTU 6eckanubpoByto NpokaTky. Bnarogaps Mcnonb3oBa-

HUIO (DOPMOM3MEHEHUSA B FNafKUX BajKax, 3TO HarpaB/eHWe CYLLeCTBEHHO CHMXXaeT pacxofbl Ha MPOM3BOACTBO FOTOBOW NPOAYKLMMU U ynpoLiaeT
npouecc npokatku. OfHaKo, HECMOTPA Ha BCe OYEBU/Hble MIOCLI AethOPMUPOBAHNA B FNAAKUX BasiKax, UMEIOTCA U He[OCTaTKM, 3aTpyAHstoLne
NPOMBILLNEHHYI0 peann3aunto. K HUM OTHOCATCA HeOBXOAMMOCTb KaHTOBKW MOCNe KaXAOro rnponycka u He60onblioi KO3I(MMULNEHT BbITSKKN
B N1aflKNX Ba/ikax, Bbl3blBalOLLNIA yBeNUYeHNe KoMyecTBa NPonyckos. [na peleHns npobsem npu nNpombiWNeHHOM BHepeHUn 6eckannbposoit
NpPoOKaTKN Ha AeiCTBYtOLLEM NPOM3BOACTBE MpeasnaraeTca MCNoab30BaTb HEMPUBOAHbIE BepTUKaNbHbIe KNeTW B HeMnpepbiBHbIX rpynnax. Aedop-
MWUpOBaHWe B HEMPUBOJAHBIX BEPTUKANbHBIX KNeTax obecrneynBaeTcs 60nee NOAHLIM UCMO/Mb30BaHNEM pe3epBa KOHTAKTHbIX CUN TPEHWUS NPUBOA-
HbIX KNeTeil, yCTaHOBNEeHHbIX Neped HUMK. OnpefeneHbl yCN0BUS, NP KOTOPbIX BO3MOXHO MCMNO/b30BaHMe HENPUBOAHBIX BEPTUKANbHbIX KNeTel.
Mocne pelleHns ypaBHEHUA PaBHOBECUA CUJ1 Ha KOHTAKTHOM NOBEPXHOCTM B oyare fedopmaLluy NPUBOAHON KNeTW nofyyeHa 3aBUCUMOCTb, MO
KOTOPO MOXHO HaliTV NPOAONLHYIO cuy. Pelins ypaBHeHne 6anaHca MOLLHOCTel npu POPMON3MEHEHNMN B HENPUBOAHBIX Ba/Kax, NoNy4yeHa 3aBu-
CUMOCTb AN1f onpefjeneHns NPoAoNbHOM cunbl. MpeanoxeHa 3aBUCUMOCTb, MO0 KOTOPO MOXHO OMpeAenuTb MakCManbHO A0NYyCTUMOE pacCTosAHue
Mex/y NpuBOAHON 1 HeNnpuBOAHON KneTaMU, obecrneynBatoLLee NPOAONbHYIO YCTORYMBOCTL NONOCHI. [TPUMEHNB 3aBUCUMOCTW ANA ONpejeneHns
yCNoBuii epopMMpPOBaHUA B MPUBOLHLIX TOPU3OHTANbHBIX U HEMPUBOAHbLIX BEPTUKANbHbLIX KNETAX C rNafKUMK Bankamu, 6blin paccunTaHbl pe-
XUMbI 06XaTUn Npu npokaTke apmatypbl Ne 12 B yCNnoBUAX HenpepbiBHOrO MenKoCcOopTHOro crtaHa 250 AO «EBPA3 3CMK» ¢ ucnonb3oBaHuem
B YepPHOBbIX KneTax 6eckannbpoBoii NpokaTkW. Mcnonb3oBaHne HeNPUBOAHbLIX BEPTUKANbHbLIX KNeTell N03BONT 0CBOMTL NPOKATKy 60/ee KpynHoi
NUTOI 3aroToBKM KBagpat 125 125 mm. OLleHeHa 3KOHOMUYeCKas COCTaBNAOLLasn nepexofa Ha 60nee KPYnHy0 NTNTYHO 3aroTOBKY C 0CBOEHMEM bec-

KanMBpOBOIi MPoKaTKW. MoKa3aHbl NPeNMyLLecTBa NpenaraeMbiX PeLeHnii B CPaBHEHNM C KNACCUYECKUM CMOCOGOM NpoKaTKu apmatypbl No 12,

Kntouesble cnosa', npoduam npocToii hopmsl, 6eckannbposas NpokaTka, IKOHOMUYECKME NOKa3aTen.
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Beeperue

B nocnegHee Bpems B psage 3apy6exXHbIX CTpaH ycrneL-
HO OCBOEHa TEeXHONOrUA MOMYyYeHUs MPOCTbIX Npodu-
Nneil  C MpPeMMyLLEeCTBEHHbIM WUCMOMb30BaHMEM  FNafKuX
BankoB [1 - 3]. CyTb npouecca 3ak/a4aeTcs B 06aTum
NPAMOYTONbHUKa NGO B YepeayroLnXCca BEPTUKAbHbIX
N TOPU3OHTANbHbIX FaAKUX Bankax, TMbo B rnagkux ropu-
30HTa/lbHbIX Ba/lKax C KaHTOBKO Ha 90° mocne Kaxaoro
nponycka. ®opMnpoBaHue rotoBoro Npoguas ocyLLecTB-
NAETCA B ABYX - TPeEX NOCNefHUX Kanmbpax.

K npeumywiectBam TEXHOMOMMM MPOKATKA MPOCTbIX
npotunei B rnagknx Basikax 0OTHOCUTCA ClefyloLLee: yBe-
NIMYEHMe MNPOYHOCTM BA/IKOB 3a CYET OTCYTCTBMA Bpesa
KanmbpoB; YHMBEPCaNbHOCTL Crnocoba NPOKaTKuW; COoKpa-
LieHWe napka BaKOB; YNPOLLeHNe HACTPOKM CTaHa; CHU-
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XXeHWe TEXHONOMNYEeCKMNX Harpy3oK; paclumMpeHne BO3MOX-
HOCTell COPTOBbIX CTAHOB; NOBbILIEHNE IPPEKTUBHOCTH UX
paboTbl C MaOTOHHAXHBIMW NaPTUAMM.

OfHako, HECMOTPA Ha BCe OYeBUAHbIE NKOCHI NpejBa-
pUTENbHOTO (POPMOU3MEHEHNSA 3arO0TOBKM B rNagKux Ban-
Kax, MMeITCA W HefoCTaTKW, Cepbe3HO OC0XKHALWMe
MpaKkTUYecKylo peanu3aumio npouecca. K HegocTatkam
OTHOCATCA HEOOXO0AMMOCTb KAHTOBOK MOC/e KaX4oro npo-
X0[a, CHWXeHue 06LLero KoauumneHTa BbITSXKN BBULY
0COBEHHOCTEN NPOKaTKM C UCMOMb30BaHMEM FNTafKMX Ba-
KOB, UTO B CBOK OuYepefb BbI3blBAaeT HEOOXOAMMOCTb yBe-
NNYEHNS KONMYECTBa NPOKaTHbIX KneTew [4-7].

MepcnekTUBHLIM HanpaBneHWeM, NO3BONAIOWMM YCTpa-
HWTb UMetoLLMecs HefoCTaTKM BeckannbpoBoil NPOKaTKW,
AIBNIAIETCA WCMO/b30BaHNE pe3epBa CUN TPEHUA Ha ycTa-
HOBMBLUEWCA CTaAMM NPOKATKW [ANA LOMONHWUTENbHOrO
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(hOPMOM3MEHEHNSA B HEMPUBOLHbLIX Bankax [8, 9]. Peseps
CWUA TPEHWUA Ha YCTaHOBUBLLENCA CTagum npouecca npo-
KaTKV B HACTOfLLEe BPEMS aKTUBHO WMCMOJb3yeTcs B COB-
MeLLeHHbIX MpoLeccax MpoKaTka - NpeccoBaHue, Nnpokart-
Ka - pasgeneHue [10 - 14]. MNprvMeHeHMe LONOTHUTENBbHbIX
BEPTUKA/IbHbIX HEMPUBOAHbLIX Ba/IKOB, YCTAHOB/IEHHbLIX
B HENOCPeACTBEHHOW 6A130CTM OT MPUBOAHBIX 1 paboTato-
Wmx 6narofaps NCNoNb30BaHMIO pPe3epBa CU TPEHUS, No3-
BO/INT MOBbICUTL YCTOMYMBOCTb MOMOCHI, YBEIMYNTD CYyM-
MapHbliA KO3(PMULMEHT BbITAKKN.

OnpepeneHne ycnosuii peanusaynu

MPEL/IATAEMbIX PEWEHNIA

MpakTnyeckas peanusauns MNpesnoXeHus, CBA3aHHO-
ro ¢ UCNo/b30BaHWEM pe3epBa CWM TPEHWS NPU OCBOEHWU
6eckanmbpoBoli NPOKaTKW, MOXeT ObiTb OCYLLeCTBIEHA
MPY BbIMOSTHEHUU CMELYIOLLEr0 YCI0BUS:

(D

rge Q!- npogonbHas cuna, obecneyeHHas pesepBoM CUN
TPEHUA Npy NPOKAaTKe B NPUBOAHON KneTu, kH; (JT1 - Heob-
XOAMMOE MPOAOSILHOE YCUne ANA LOMOMHUTENbHOTO (hop-
MOM3MeHeHUs B HEMPUBOAHbIX BafKax, KH.

MpofonbHy cuny, 06ecneyveHHY0 pe3epBoOM  CUN
TpeHus, onpefenvM, pelwlas YypasHeHWe paBHOBeCUS
cun B ovare fecopmauuu npu ycroBuMM OLHOCTOPOHHE-
ro CKosbXeHus (ofHa 30Ha oTCTaBaHus). [1py HerosHOM
MCNO/b30BaHNM pe3epBa CWU TPEHWUS Ha KOHTAKTHOM no-
BEpXHOCTU oyara fethopmMaLum NpUCyTCTBYIOT 30HbI One-
pexxeHus n npunnnaxmna [15]. YpaBHeHWe paBHOBeCUS CUN
B ouare fedopmauum npy NpokaTke NpPsSMOYrofbHOA no-
NoCbl B rNafKuMx Baskax npu nosHoM UCnosib3oBaHun BO3-
MOXHOCTeW KOHTAKTHbIX CWU TPEHWUSA C YYETOM BHELLUHEro
BNMAHUA By[eT UMeTb BUL:

n 1
2 Il Pjgaxos0</0- 2Rbv JPepsin0</0- Q ), =0, D)
(o] (o]

rae R - paguyc Bankos, MM; Zgp - CPefHAs LUMpUHA no-
Nnocbl, MM; a - Yron 3axsara, paf;, TQ- KOHTaKTHble CUNbI
TpeHus, MIMa; 0 - Tekywmii yron, pag; P, - CPeAHNe Hop-
MasibHble HanpsxeHus, MlMa; Qn- 3agHee HaTsKeHWe (-),
nognop (+), kH.

Mocne nHTerpmpoBaHns 1 Npec6pasoBaHUii NoyUUM

(3)

roe U - Ko3(h(uLMEHT TPEHMS Ha YCTaHOBMBLUECS CTafgum
rnpoLiecca NpoKaTKu.

Kak cnegyeT 3 3aBucUMOCTU (3), Ha BEMYMHY MpoO-
LOMbHOM Cubl HaMBOoNbLLEe BAMSHUE OKa3blBalOT yron 3a-
XBaTa U KO3(h(ULMEHT TpeHnsi. Yem 6onbLie NPofo/bHas
cuna, TeM 60MbLWIYI0 gedopmauni MOXHO 06ecrnevnTb
B HEMPWBOAHbLIX BalkaxX. [ln1s NpPOBEPKM [LOCTOBEPHOCTU

MoSly4YeHHOW 3aBUCMMOCTM OblM MPOBeAEHbI nabopaTop-
Hble 3KCMEepUMEHTbI NO ONpefeNieHNto NPOAOALHON CUnbI
Mpu NPOKaTKe NPAMOYrOMbHLIX CBUHLOBbLIX 06pa3L0B Ha
rnagkmx Bankax. Mpu usyyeHUn BAUAHWA Yyrna 3axsata
N KO3(ppUUMeHTa TpeHUs MOLennpoBanu ycaoBus copTo-
BOI npokaTku. onyuyeHHble pe3ynbTaTbl NPUBEAEHbI Ha
pucyHKe. PacyeTHble BENMUYMNHbI NPOAONLHOM CUMbl 6M3KK
K 3KCNepUMEHTa/IbHbIM 3Ha4YeHUsAM B paccMaTpUBaeMblX
YCNOBUAX, YTO AaeT OCHOBaHWE PEKOMEHA0BaTb 3aBUCK-
MocTb (3) 4nA onpejeneHws NPOAOAbHON CUAbl NpW Npo-
KaTkKe NPAMOYTOJ/ibHbIX 3ar0TOBOK B FNafKuX Baskax.

[ns npoBepKy BbINO/IHEHMS HepaBeHCTBa (1) TpebyeT-
Cs1 3HaTb MPOAONbLHYIO cuny (J1, HeobxoauMyH npw gegop-
MWUPOBaHWNM B HENPUBOAHBIX Basikax. BennunHy (J1 MOXHO
OMpefennTb NO YPaBHEHMNIO SHEPreTUYecKoro 6anaHca;

Ng+N_+N-N,tN=0. (4)

roe JT| - mMowHOCTb, 3aTpaymBaemMas Ha (HhOPMOU3MEHe-
Hue, BT; JIr. - MOLWHOCTb CWA TPEHUS Ha KOHTaKTHOI Mo-
BEPXHOCTMN HEMPUBOAHBIX BasikoB, BT; N - MOWHOCTbL cun
CONpPOTMBAEHNA BpalleHuto, BT; N¥ - MOLWHOCTb, Heo6Xo-
Anmas ans aeopMmypoBaHuMst B HENPUBOAHbIX BasiKax, BT;
JI\ - mowHocTb nognopa (+) unu HatshkeHus (-), co3faBae-
Mas KNeTblo, PacrnonoXeHHON 3a HenmpUBOAHbLIMU Banka-
mu, BT.

MoLHOCTb, He06X0AUMYIO 418 (DOPMOU3MEHEHWS, Or-
peaenum no crnepytolleid opmyne [16]:

n=n"Np~cpéeplnT )

YronsaxsaTa, rpag

7 8 9 10 11 12 13 14 15

YronsaxsaTa, pag

JKCnepuMeHTaNnbHble nteopetmyeckme (- B
3aBUCUMOCTM NpOAONbHON cunbl O, OT yrna 3axsara
npu (1=10,26 (i), (1=0,33 (2)

Experimental (- - -) and theoretical (1 ®dependences of the
longitudinal force O on capture angle:
1- (i=0.26;2-\i=0.33
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rfe r'- CKOpocTb MPOKaTKK, M/C; [Tp- cpefHAs BbicoTa Mo-
nocol B ovare geopmauum, mm; hQu h]- HavanbHas v Ko-
HeyHas TOo/LWMHaA NOJOChI, MM.

MOLLHOCTL CUNT TPEHUA B oyare gedopmauuu ¢ y4eTom
30H OTCTaBaHWS U OMepPexXeHUs MOXHO OnpeAenuTb Mo
thopmyne [17, 18]:

=\\ XA WIF + { {"Av2>" > (6)
A h

rae T! X, - KOHTaKTHbIe CUbl TPEHWA B 30HaX OTCTaBa-
HUA 1 onepexxeHuns, MMa; O™ n AW - npojonbHble cOCTaB-
NSOWME CKOPOCTE CKOMBXEHWA B 30HaX OTCTaBaHUs
1 onepexxeHus, MM/c; 1\ n/\ - KOHTaKTHbIe Naowaan B 30-
HaxX 0TCTaBaHWA 1 OnepexeHnUs, M\r.

MOLLHOCTb, pacxoAyemyto Ha BpaLleHUs HenpuBOAHbIX
Ba/IKOB, MOXXHO OMPEeAenTb MO YPaBHEHWIO:

(N

roe v - CKOpOCTb TOYKM Ha Banke, MM/C.

Haiitn ycunue, Heobxoaumoe fns (hOPMOM3MEHEHMS
B HEMPUBOAbIX BaNKax, MOXHO NMyTeM npeobpa3oBaHuUs 3a-
BUcuMoOcCTen (4-7):

02 =ff,Wn*.2+HW * *
1 1

X225c0s(0,25a2) ’cos(0,75a2) ()
rae 0s- ConpoTuBAeHWe aedopmaunu, MIMa; Bx- wWupnHa
3aroTOBKW NOC/e NPOKATKM B NPUBOAHBIX BaiKax, MMm; L, -
KO3 (hULMEHT BbITSXKKM B HENPEPbIBHbIX Bankax; Id - gnn-
Ha 4yru 3axBaTa B HENPUBOAHbIX Bankax, MM; 0, - yron
3axBaTa B HeMpuBOAHbIX BanKax, pas.

OCO6EHHOCTbLH MCMOb30BaHUSA KNETel C HEMPUBOAHbI-
MW BasIKaMun ABNSETCA He06X0AMMOCTb YYeTa NPOA0/bHOM
YCTONYMBOCTN NONOCHI B NPOMEXYTKE MEXZAY NPUBOLHOMN
1 HENPUBOAHOW KNeTAMU. Y CTOWUMBOCTb MOMIOCHI 3aBUCKT
OT NPOAOLHOW CKbl, 06ecneynBatoLLein aeopmmpoBaHme
B HEMPUBOAHbIX Ba/ikaX, U PacCTOSAHUS MEeXAY KIeTAMM.
OueHNTb MaKCMMalbHO [OMYCTUMOe paccTosHue (/mm..),
obecneunBarolliee YCTONYMBOCTb B MPOMEXYTKE MEXAY
MPUBOAHON 1 HENPWUBOAHON KNETAMU, MOXHO NPW NCNO/b-
30BaHMM hopmynbl diinepa Ans onpegeneHms ycToiuneoc-
TW KONOHH [19], npeobpa3oBas ee K BULY:

4nax (9)
Jc~2k

rae E - mofynb ynpyroctv nepsoro poga, Mra; inm- mu-
HUMa/bHbIA paguyc WHEpLUM CEYEHMUS 3aroTOBKW, MM;
OM- HanpsxeHue nognopa And AeopMMpoBaHUSA B He-
npusogHoin knetn, MMMa; K - KO3hULMeHT NpuseseHUn
LNWHBL.
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Mpun ucnonb3oBaHUKM ypaBHeHUs (9) HeobxoaMMO npa-
BW/bHO BbIOpaTbh KO3IPPULMEHT NPUBEAEHUNS 4/IMHBI, KOTO-
pblii n3meHsieTca (0,5 - 2,0) B 3aBUCMMOCTM OT XapaKTepa
3aKpenseHns ctepxxHsa. W3 npuBefeHHbIX B pabote [19]
CXeM 3aKpenseHusa ana cnyvasd AedopMMpOBaHUA B He-
NMPUBOAHOM MHOrOBa/IKOBOM Kannmbpe nogxo4uT Cxema
C KoapmumeHTOM npusedeHus anuHel 0,5, Takue e pe-
KOMeHJauuy no  Koa(UUMEHTY MNPUBESEHHOW ASINHbI
npescTasneHbl B pabote [20]. Kak nokasanm akcnepumeH-
Tbl, NPW WCMOAb30BaHUU HENPUBOAHBLIX FNafKUX BasikOB
MOAXOAUT CXema 3aKpenneHus ¢ Koah(ULUEHTOM npuBe-
[EeHHoI annHbl 0,7.

Monb3ysicb MNPUHLMNAMK, PacCMOTPEHHbIMU BblLUe,
6bl/1a MPOBepeHa BO3MOXKHOCTb peann3auum TeXHOIOorm
6eckannbpoBoOil NMpPOKaTKM B YEPHOBOM rpynne KneTtei
MPUMEHNTE/IBHO K YC0BUSAM HenpepbiBHOrO MenKoCcopT-
Horo cTaHa 250 copTonpokatHoro Lexa AO «<EBPA3 Obbe-
OUHEHHbIN 3anafHo-Cubrpcknii MeTannypruyeckunii KoM-
6uHat» (EBPA3 3CMK). PaccMOTpeH BapuaHT nepexofa
ctaHa 250 coptonpokatHoro uexa AO «EBPA3 3CMK»
C KaTaHoi 3arotoBku 100x100 MM Ha nuTyto 125x125 mMm
npu npokaTke apmatypbl Ne 12 ¢ UCNONb30BaHWEM B Yep-
HOBOW rpynne 6eckanMbpoBOi MPOKAaTKU B MPUBOAHbLIX
FOPU30HTA/IbHBIX U HEMPUBOAHbIX BEPTUKANbHBLIX KNETAX.
Pe3ynbTaTbl pacyeToB NpuBeLeHbl B Tabn. 1, rae 4ns cpas-
HEeHWA NokKasaHa Knaccuyeckas KannbpoBKa apMaTypHOro
npodunsa Ne 12 n3 3arotoskm (kBagpaTt 100x100 mm). Uc-
nofib30BaHMe B YEpPHOBOW HemnpepbIBHOWM rpynne Henpu-
BOAHbIX BEPTUKaNbHbIX KNeTeli M03BOAMT PeLUnTb fBa BaX-
HbIX BOMpOCAa: WUCMNONb30BaTb 6GeCcKasMbpOBYHO MPOKaTKYy
1 nepeiTn Ha 6oee KPYMHYHO INTYIO 3ar0TOBKY C UCK/IO-
YeHWeM [BYX NPUBOAHbIX KNeTei B NPOMEXYTOUHOW rpyn-
ne. Ewe o0fHO [LOCTOMHCTBO Mpej/araemoro BapuaHTa
nonyyeHms apmatypbl Ne 12 3aknioyaeTcs B yMEHbLUEHUN
ynucna MexaHMYecKMX KaHTOBOK CKpyUMBaHWEM C LUECTM
[0 Tpex, YTo YNpoLaeT KOHCTPYKUMIO BbIBOAHOW Banko-
BOI apMaTypbl.

OquKa BKOHOMMUWYECKUX NokasaTenemn

MPEA/IATAEMbIX PEWEHNIA

[na 6onblweid 06bEKTUBHOCTU OLEHKW [OCTOMHCTB
npegnaraemMbiX pelleHWii paccMOTPUM  3KOHOMUYECKYHO
COCTaB/AKOLLYI0 Ha NpuUMepe OCBOEHWA 6onee KpynHoOi
NUTOW 3aroTOBKM KBagpata 125x125 mm. [lepexos Ha
KPYMHYIO NNTYO 3aroTOBKY (Tabn. 1) BO3MOXeH nnbo npw
1CNobL30BaHMM NMpeanaraeMoro peLleHns, mbo npu ycra-
HOBKE ABYX JOMONHUTE/bHbIX MPUBOAHbIX K/IETEIA.

[na onpegeneHns CTOMMOCTU 3aKyMKM WM MOHTaXa
HOBOro 060pYA0BaHMA BOCMO/b30BA/INCL METOAWKON pac-
4eTOB, OCHOBaHHOW Ha MCMOMb30BaHWM Beca yCcTaHaBNU-
BaemMoro 060pyfioBaHNA W CTOMMOCTM OTEYECTBEHHOrO
CTaHZapTHOro obopygosaHus. Bec ycTaHaBnMBaeMoro
060pyL0BaHMS MPUHUMAaNUN PABHbLIM BECY aHa/IOrMYHOI0 Ha
paccMaTpvBaeMOM HenpepbIBHOM Me/IKOCOPTHOM CTaHe.
CTOMMOCTb MOHTaXKa HOBOro 060pYA0OBaHWs, 3aTpaTbl Ha
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Ta6bnunuya 1

BapuaHTbl KannM6poOBOK 4715 NoAyYeHUs apmaTypbl Ne 12 B yC10BUAX HENPEPbLIBHOIO
MefnikocopTHoro ctaHa 250 AO «<EBPA3 3CMK»

Table 1. Pass options for receiving rebar No. 12 in the conditions of 250 continuous small-grade mill
ofJSC “EVRAZ ZSMK”

[eiicTBytoLLas Kanmb6poBKa
Ha AO «EBPA3 3CMK»

Ka]'ll/lﬁpOBKa C UCNO/Ib30BaHNEM B YEPHOBbLIX KNETAX IMafKNX BaJIKOB
B NMPMBOAHbLIX TOPU30HTA/IbHbIX U HEMNPUBOAHbLIX BEPTUKA/IbHbIX KNETAX

Ne 3arotoska 100x100 Mm 3arotoBka 125x125 Mm
Knetn
dopma  Pasmep nonocbl ¢dopma  Pasmep nonocbl  Ycnosue ycToi- CyMMapHbIii Koaththu-
Kaimbpa 2 MM 6, MM Kaimbpa /2, MM 6, MM 4MBOCTM NOJOCHI LIMEHT BBITSXKU
95,0 130,6 1,00 1,26
A 68,0 1140 143 1,45
1100 98,0 1,37 1,15
1 73,0 820 1,29 85,0 112,0 0,89 1,13
95,0 88,0 1,32 1,14
2 48,0 950 1,30 1,38
71,0 97,0 0,93 1,21
70,0 77,2 1,37 1,28
O 520 630 146 161
59,0 73,0 1,10 1,26
50,0 65,0 1,24 1,33
4 33,0 740 132
C 42,0 55,0 1,30 141
36,0 47,0 1,31 1,36
5 40,0 450 135 151
40,0 38,0 1,24 1,11
6 23,0 58,0 1,37 21,0 50,0 1,44
7 38,0 29,4 132 30,0 25,0 1,40
18,0 46,3 1,20
9 30,0 238 132
10 145 30,7 1,24 145 32,0 1,25
n 23,0 196 1,25 23,0 19,7 1,25
12 11,5 296 127 | 11,5 29,6 1,27
13 19,0 151 1,27 19,0 15,1 1,27
14 O 11,5 215 1,08 11,5 21,5 1,08
15 =0= 145 145 123 == 145 145 1,23
16 10,0 185 1,08 o) 10,0 18,5 1,08

MpumeyvaHune. Ona knetn Ne 17 (apmatypa Ne 12) 3HaueHms nokasaTeneii B3aTbl no FOCT P 52544 - 2006.

ero aKcnayarauuio onpegensnu no o6Len3BecTHbIM HOp-
maTmBaMm. PacCcMOTpUM [Ba BapuaHTa nepexofa Ha 6oree
KPYMHYH0 NUTYIO 3aroToBKy. [epBbiii BapnaHT - ycTaHOBKa
[BYX AOMOSHUTENbHLIX KAETe B YepHOBYHO rpynmny 1 npo-
KaTKa Mo K/1acCMYecKoin kanubposke apmatypbl Ne 12,

BTopoii BapMaHT - MCNONb30BaHMe NATU AOMOSHNTENbHbIX
HENpPUBOAHbIX BEPTUKa/IbHLIX KeTeid u hopmMon3MeHeHUe
no cxeme 6ecKasMbpoBOI MPOKAaTKW B YEPHOBON rpymnne
npu nonydveHmn apmatypbl Ne 12 (Tabn. 1). MNony4yeHHble
pe3ynbTaTbl pacyeTOB 3KOHOMUYECKUX NMOKa3aTeneii ceeae-
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Tabnuuya 2

OKOHOMUYeCKME nokasaTesiv nepesoja HerpepbIBHOro MekocopTHoro ctaHa 250 AO «<EBPA3 3CMK»
Ha INTYI0 3aroToBKy 125x125 mMm

Table 2. Economic indicators of transfer of 250 continuous light section mill of JSC “EVRAZ ZSMK”
to casting of 125x125 mm billet

3atpaTtbl

3aTpaThl Ha 3aKyMKy U MOHTaX 060pyA0BaHUs

CroumocTs 060py0BaHuns, ThIC. py6.
MoHTax 060pyfioBaHus, ThiC. pyo.

HepononyyeHHas npnbbiab B NEPUOA MOHTaXa
obopypfoBaHus, ThiC. py6.

MToro, ThiC. py6.

JononHuTtensHble ro4oBble U3LePXKNU MPON3BOACTBA NPOLYKL MU

AMopTH3aLma 0CHOBHbIX cpeacTs (OC), Toic. pyo.
PemoHT OC, TbIC. py6.

CopepxaHue OC, TbiC. py6.

CMmeHHoe o6opyfioBaHue, ThiC. pyb6.

WToro, Teic. py6.

Hbl B TabN. 2. BapuaHT C UCMO/b30BAHUEM HeMPepbIBHbIX
BEPTUKANbHbIX KNeTeil C 9KOHOMWUYECKON TOUKU 3PeHus
CYLLIECTBEHHO BbIUIPbLIBAET KaK Ha CTaAWK 3aKYMKN U MOH-
Taka 060py/I0BaHus, TaK 1 B NpoLiecce nocneaytoLeii aKc-
nayartaumu.

BbiBoabl

MpefnoXXeHO UCMOo/b30BaTb HEMPUBOLHbIE BEPTUKASIb-
Hble KNeTu Ana peanusauum 6eckanmbpoBOi MPOKaTKM
B YUepHOBOW HeMpepbIBHOW rpynne KneTeli MenKoCOPTHOIO
cTaHa 250 AO «EBPA3 3CMK» npu nonyyeHuun npogu-
nei npocTtoii hopmbl. OnpegeneHbl yCAOBUSA, MPU KOTOPbIX
BO3MO>XHa MPOKATKa B HeMpepbIBHbIX FPymnnax ¢ UCnosb3o-
BaHMeM HEeMNpPUBOAHbIX KneTeid. Ha npumepe geiicTBytoLLe-
ro HenpepbIBHOIO MenkocopTHoro craHa 250 AO «EBPA3
3CMK» foKa3aHbl BO3MOXHOCTU M 3KOHOMWYECKUE npe-
MMyLLEeCTBA NPUMEHeHMs 6eckanmbpoBoii NPOKaTKM C UC-
NOMb30BAHNEM HEMPUBOAHbLIX BEPTUKANbHbIX KNeTei npu
nepexofe Ha 6ofiee KPYMHYH NUTYIO 3aroTOBKY KBaapat
125x125 Mm.
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Abstract. A promising direction for production of simple profiles by roll-

ing includes grooveless rolling. Due to the use of forming in smooth
rolls, this direction significantly reduces the production cost of finished
products and simplifies the rolling process. However, despite all the
obvious advantages of deformation in smooth rolls, there are disadvan-
tages that complicate industrial implementation including the need for
edging after each pass and a small coefficient of extraction in smooth
rolls. 1t causes an increase in the number of passes. For the solution of
problems encountered in current industrial implementation of groove-
less rolling, it is proposed to use deprived-wide vertical stands in con-
tinuous groups. Deformation in non-water vertical stands is provided
by more complete use of the reserve of contact friction forces of the
drive stands installed in front of them. The conditions under which
the use of non-water vertical stands is possible are determined. After
solving the equation of forces equilibrium on the contact surface in the
deformation center ofthe drive stand, dependence is obtained by which
itis possible to find the value of longitudinal force provided by reserve
of friction forces. By solving the equation of power balance in form of
non-drive rolls, the dependence is obtained determining the longitudi-
nal force required for deformation. The authors offer the dependence
by which it is possible to determine the maximum allowed distance
between the drive and non-drive stands, providing longitudinal stabi-
lity of the strip. Using dependencies to determine conditions of defor-
mation in horizontal drive and non-driven vertical mills with smooth
rolls, reduction modes during rolling of rebar No. 12 in conditions of
JSC “EVRAZ ZSMK?™ 250 continuous light section mill using rough-
ing stands for grooveless rolling were calculated. As a result it was
found that the use of non-water vertical stands allows rolling of larger
cast billet of 125x125 mm square on the mill. Economic component of
transition to the larger cast billet with development of grooveless roll-
ing was estimated. Advantages ofthe proposed solutions are shown in
comparison with classical method of rebar No. 12 rolling on 250 con-
tinuous small-grade mill of JSC “EVRAZ ZSMK?™.

Keywords', simple form profiles, grooveless rolling, economic parameters.
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