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KPUTEPII BUBOPY JIIAMETPIB BAJIKIB IIPYTKOBUX ITIPOKATHUX CTAHIB

Memoio pobomu € oyiHKa 3HAUUMOCI KpUmMepito mexHoi02iuHoi epexmusHocmi 0ist 6UOOPY
diamempy 8aiKie ma po3poOKa PEeKoMeHOayitl Wo00 NPUHAYEHHs dlaMempie 6ANIKI6 NPYMKOSUX Ca-
Hig. 3 aHanizy 0anux npo Odiamempu 6aiKi8 Ma MeXHON02IUHI napamempu npoOKAMyS8aHHs ICHYIOUUX
NPYMKOBUX CIMAHI8 8CMAHOBNEHO, WO OCHOBHUMU KpUmepiamu ubopy diamempy 6dJKi8 € YMOBU 3a-
xeamy, MiyHiCMb ma 3HOCOCMIUKICMb. 3anpoOnoHO8aAH0 0ONOBHUMU Yell NepeliK KPpUmepicmM mexHoao-
2IYHOI eqheKmUBHOCMI, AKUL BUSHAYAEMbCA K BIOHOWEHHS KOeqDiYIEHMI8 UOOBIHCEHHS MA POSUUPEH-
Hs. Pexomenoosano 3HaueHHs 6IOHOUIeHHs dlamempis 8aiKie 00 NOYamKO80i MOGUWUHU PO3KAMY OJis
HONEPeOHbO20 NPUSHAYEHHS OlamMempie 8aIKI8 NO ePpynam Kiimet nPpymKoeux CImaHis.

Knrouosi cnosa: diamemp 6ankie, npymxosuti npOKAMHUN CMAH, KOe@iyieHm BUOO0BI’CEHHS,
PO3UWUPEHHS, NOYAMKOBA MOBUJUHA PO3KAMY .

The purpose of the work is to evaluate the significant of the technological efficiency criterion
for choosing the diameter of the rolls and to develop recommendations for the designation of the di-
ameters of the rolls of bar mills. From the analysis of data on roll diameters and rolling technological
parameters of existing bar mills, it was established that the main criteria for choosing the roll diame-
ter are bite conditions, strength and wear resistance. It is proposed to supplement this list with a tech-
nological efficiency criterion, which is defined as the ratio of elongation and spreading coefficients.
The value of the ratio of the diameters of the rolls to the initial rolling thickness is recommended for
the preliminary assignment of the diameters of the rolls by groups of stands of bar mills.

Keywords: diameter of rolls, bar rolling mill, coefficient of elongation, spreading, initial
thickness workpiece.

IMocTanoBka npodaemMu

B ranysi BUpoOHMIITBA JOBrOMIpHOTO NMPOKATy BUAUIAIOTH OKPEMY TPYIy CTaHiB, SIKi crieria-
T3YIOTHCS Ha BUTOTOBJICHHI ITpoditiB poctoi hopmu. Taki cranu HazuBaroTh NpyTkoBUMH (bar mill).
XapakTepHUMU BiIMIHHOCTSIMH THUITOBUX IPYTKOBUX CTaHIB €: IMOCIIiJJOBHE PO3TAIllyBaHHS KIIiTEH, 1110
3a0e3neuye HenepepBHUI NpoLec MPOKAaTYBaHHA 1 BiANOBIAHY MPOAYKTHBHICTh; YEPIyBaHHS TOPU30-
HTaJbHUX Ta BEPTUKAIBHUX KIITEH, JUIs 3a0e3MeUYeHHs] OTPUMAaHHSI CUMETPUYHOTO Tiepepi3y Ta BH-
KITFOUCHHS KaHTYyBaHHS PO3KATy; PO3MIIIEHHS KIIITEH Y KUTPKOX TPYIIax, PO3AUICHUX JICTIOYNMH 00pi-
3HAMU HOXHIISIMH; BUIada TOTOBOTO MPOQIII0 HA PEUKOBUH XOJOAMIBHUK 3 MOCTIAYIOUAM PO3pi3aH-
HSIM Ha MipHY JIOBXKUHY.

[TpoBigHiI MOCTa4aTbHUKHN MIPOKATHOTO OOJa HAHHS 3a0€3MedyIOTh KOMIUICKCHE ITOCTAYaHHS
JIOCUTh IIMPOKOTO CIIEKTPY TEXHOJIOTIYHOTO OOJIaJHAHHS Ta CEPBICIB, B 3AJICKHOCTI BiJ] BUMOT CIIO-
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xuBauiB [1—3]. 3okpema, Iy IPYTKOBUX CTaHIB BUKOPUCTOBYIOTH pO0OYi KJIITi MepeBayKHO Oe3cTa-
HUHHOTO TUMTy. TakoX 3HaXOAATH 3aCTOCYBaHHS POOOYi KIIITI TPAaUITiITHOT KOHCTPYKIIl Ta KOHCOJIBHI
[4]. He3zBaxaroun Ha pi3HOMaHITHICTF KOHCTPYKTHBHUX PIilIEHB IS pOOOYHX KITITEH, JliaMeTpH BaJ-
KiB IIPYTKOBHX CTaHiB 3MiHIOEThCS y Mexax Bif 280 mo 650 MM [5]. 3a3Buyaii Ha cTaHaX BUKOPHCTO-
BYIOTb Bijl 3 10 5 TUIIOPO3MIpiB BaJIKiB. B 3a/1e:KHOCTI Bii 0COOJIMBOCTEl TEXHOJIOTII, iaMEeTPH BAJIKIB
PI3HUX CTaHIB MOXYTh CYTTEBO BiIPi3HATHCH, HABITH AJIS OHUX 1 THX CaMHX TPy KIiTeH. 3Bakaiodn
Ha 3HAYHHWHA BIUIMB ITapaMETPiB BAJIKiB Ha TEXHIKO-€KOHOMIYHI IMTOKa3HUKHA POOOTH MPOKATHUX CTaHIB,
3ajja4a OOTPYHTOBAHOTO BHOOPY JliaMETpPy BAJIKIB 30epirae CBOK aKTyaJbHICTh i Ma€ CYTTEBE MPAKTH-
YHE 3HA4YEHHsI [IPU IPOEKTYBaHHI HOBUX MPOKATHUX CTaHIB.
AHaJii3 ocTaHHIX J0CTiIKeHb Ta myOaiKkani

B TexHiuHill JiTepaTypi AOCUTh NOLIMPEHI peKOMEHalii 3 BUOOpY MaTepiany BajKiB CTaHIB
JOBroMipaoro npokaty [6]. CTocoBHO BUOOpPY pO3MipiB BaJKiB HABOAATHCS 3arajibHi peKOMEHJAIlil,
HaNpHUKIaj, «BUOIp po3Mipy cTaHy B OCHOBHOMY 0a3yeThCsl Ha HMPUHIHMII ... MAKCUMAIBHOTO OOTHC-
HEHHS 32 YMOB JIETKOTO 3axBaTy» [7]. B HaB4anbHOMY MOCIOHHKY [8] 3a3HaueHO, IO «/liaMeTp BaJIKiB
BU3HAYAIOTh 3 YMOB JIOMYCTUMOTO KyTa 3axBaTy MeTamy». JJIsi MpyTKOBHX CTaHiB, sIKi B TIOCIOHUKY
Ha3BaHO «COPTOBHMUY, JOMYCTUMI KyTH 3aXBaTy CTaHOBIATh 16—18°. Buxozsuu 3 BiZOMHX yMOB
3axBaTy METay «KyT 3aXBaTy ¢ HE MEPEBULIyE KyTa TepTs [ », IPUXOIUMO 10 BUCHOBKY, LIO Aia-

METp BaJIKiB PEKOMEHYEThCSl BU3HAYATH ATl KoeilieHTy TepTs npu 3axsaTi Big 0,27 mo 0,31.

Otxe, OCHOBHAM KpHUTEPIEM ISl BU3HAYCHHS JiaMeTPy BAJIKIB CIIyTYIOTh YMOBH 3aXBaTy MeTa-
Ty BaNKkaMu. J[pyruM BU3HaYaILHIUM KpUTEpieEM BUOOPY MiaMeTpy BalIKiB, 3a JaHUMH [8], € 3a0e3rmedeH-
HS MIITHOCTI 1 )opcTKocTi. O0HIBa 3a3HaYeHi KpUTEPii CYTTEBO 3aJIeXkKaTh B/l MaTepialy BaJKiB.

VY pobori [5] mokazaHo, O AJIst YOPHOBHUX KITITEH JiaMeTp BAIIKIB BU3HAYAETHCS MIEPEBAKHO YMO-
BaMH 3aXBaTy, a JUISl YUCTOBHX KIIITEH JOMIHYHOUNM YMHHAKOM CTa€ 3HOCOCTIMKICTh BaJKiB. OTXKe, 3HOCO-
CTIHKICTh MaTepiaiy BaJKiB MO>XKHA BUKOPHCTOBYBATH B SIKOCTI OJTHOTO 3 KpUTEPiiB BUOOPY JiaMeTpy.

VY nmocunimpkenHi [9], Ha TpuUKIIaAl IPOIECY IUIFOIIEHHS KPYToro CTajJeBOro APOTY JiaMeTpOM
13 MM 10 ToBIIMHU 9,1 MM, BUKOHAHO MOJICJIIOBAHHS BILIUBY JliaMETPy BaJIKiB Ha mapameTpH jaedop-
Marii. B mocmimkeHHsIX BUKOPHCTAHO JOCUTh MIMPOKWH Niana3oH 3MiHM AiamerpiB Bankis: 150, 400,
800 Ta 1600 mm. [loBeaeHo, 110 31 30UIBIICHHSIM J[iaMeTpy BaJIKiB 3pOCTa€ MIMPHHA KOHTaKTYBaHHS
BaJIKIB 3 PO3KATOM Ta 3arajbHa NIMPHHA po3KaTy. HaliOlibIn iHTEHCHBHO Take 3pOCTaHHs CIOCTepira-
€ThCsI 171 BaNKiB giamerpoM a0 400 mm. Takok HAOUHO MMOKa3aHa 3HaYHa HEPIBHOMIPHICTH nedopma-
uii st npouecy runoieHHs. JledopMaliist mo BUCOTI HE MPOHUKAE B OCHOBY 30HY PO3KaTy 1 30cepe-
JUKYETBCS TIEpEeBaXKHO B NiepudepiitHux 30Hax. [lomepeuna nedopmaitist (po3mMpeHHs), HaBIaKh, Ma€e
MaKCHMAaJIbHI 3HA4YEHHS 110 0Ci po3Kary, a Ha nepudepii — MiHiManbHI 3HaYeHHs. Lle mpu3BoauTh 110
CYTTEBOTO 3MEHIIICHHS IO370BXKHBOI aedopmartii mo Mipi 3pocTaHHs JiaMeTpy BajkiB. BimmiueHa
TIOPIBHSIHO PiBHOMIipHA TO3/I0BXKHS e opMallist JUIs polecy IUTtonIeHHs . J{Js BaiKiB Masioro Jriame-
TPy Taka Jieopmallisi Ma€ MaKCUMalbHI 3HaYeHHS, a 10 Mipi 30UIbIIEHHS iaMeTpy BaJKiB st Jedop-
Mallist 3SMEHIIY€EThCS. 3a pe3yIbTaTaMy JOCHIIPKEHb 3p00IeHO BUCHOBKH, 1110 Ha PO3MOLN MOMEpevHOT
Ta TO3I0BXHBOI JieopMalliil BIJIMBAE MEPEBAKHO JIOBXKUHA OcepelKy nedopmallii, sika B JAHOMY
JIOCITIDKEHH]I BU3HAYAETHCS JIUIIE AiaMeTPOM BaJIKiB.

VY3arajbpHIOI0UHM pe3yabTaTd poOooTH [9], MOKEMO CTBEpAXKYBATH, IO 10 OCHOBHUX KpUTEPiiB
BUOOpY JiaMeTpy BaJKiB CIiJl BiIHECTH TEXHOJOTI4YHY e(QeKTHBHICTb. Takuii KpuTepiil BimoOpakae
BIUIMB JliaMeTpy BaJIKiB Ha Tmapamerpu (GopMo3MiHu mertairy. J[Isi MpyTKOBUX CTaHIB TEXHOJOTiYHA
e(eKTHBHICTh MOXXHA OIIIHUTH 32 BIIHOIICHHSM BHJIOBKEHHS Ta PO3MIMPEHHS. SIKIIO BUIOBKEHHS
NIEPEBUILY€ PO3LIMPEHHS, TAKUN MPOLIEC MOXKE BBAXKATUCS €(PEKTUBHUM, TOMY, L0 AOCSITAETHCS OCHO-
BHAa MeTa — 3MEHIICHHS IJIONIY MOIEPEYHOro mnepepizy po3kary. B iHIIOMY BHIIAAKY, KOJIH PO3LIH-
PEHHSI TIEPEBUIIIY€E BUJOBXKEHHSI, BUHUKAE 1MOTpeba y 3/1iCHEHHI 10IaTKOBOT poOoTH nedopmariii s
YCYHEHHS TaKoro 301JIbIIEHOT0, ajie TEXHOJIOTIYHO HeOOIPyHTOBaHOTO, po3mupeHHs. OTxe, BUKOPHC-
TaHHA KPUTEPII0 TEXHOJOTIUHOI e()eKTUBHOCTI Al BUOOpY AiaMeTpy BaJIKiB NMPYTKOBUX CTaHIB J0-
3BOJIUTH HE TIIBKH MiIBUNTUTH €()DEKTUBHICTE BUKOPUCTAHHS BaJIKiB, aji¢ i TEXHOJIOTII MPOKaTyBaHHS
3arasioM. {7 MiATBEpAKEHHS MOJKIIMBOCTI BUKOPHUCTAHHS KPUTEPil0 TEXHOJNOTiIYHOI e(eKTHBHOCTI
JUTs BUOOpPY AiaMeTpy BaJKiB HEOOXiAHO AOCTIAUTH HOTO 3HAUYMMICTh Ta B3aEMOJIIO 3 1HIINMHU KpHUTE-
pismu.
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DopMyJIIOBAHHS METH AOCTiIZKEHHS

Metoro po0GoTH € aHami3 KPUTEpiiB BHOOPY MiaMETpPiB BaJIKiB, OIIHKAa 3HAYUMOCTI KPHUTEPIfO
TEXHOJIOT19HOI €(PEeKTHBHOCTI Ta po3poOKa peKoOMeHIaIliil 010 IPU3HAYeHHS IlaMeTPiB BaJIKiB MPYT-
KOBHUX CTaHiB.

st mocArHEeHHs PEACTaBICHOI METH B POOOTI BUPILIYIOThCS 3a4adi: aHaJli3y BiAMOBiAHOCTI
JlilaMeTpiB BaJIKiB ICHYIOYHX CTaHIB OCHOBHUM KPHUTEPisiM BUOOPY; OIiHKA MOXKIIMBOCTEH BUKOPHCTaH-
HS TAKOT'O KPUTEPIIO K TEXHOJOTIUYHA €()eKTHBHICTb.

Bukaan ocHOBHOTo MaTepiaxy

3 a”amizy myOmiKaIiil ciigye, Mo OCHOBHUMHE KPHUTEPisIMU BUOOPY AiaMeTpiB BajKiB IS TIPY-
TKOBUX CTaHIB €: YMOBH 3aXBaTy; YMOBH MIIIHOCTI Ta >KOPCTKOCTi; YMOBHU 3a0e3MeueHHs TeBHOI 3HO-
COCTIHKOCTI; TeXHOJIOTiuHa eeKTUBHICTh. [Ipy bOMY, IS BCiX MPYTKOBHX CTaHIB XapaKTEPHO 3Me-
HIIICHHSI JiaMeTpy BaJIKiB BiJi YOPHOBUX JO YMCTOBHX KJITEH MO Mipi 3MEHIICHHS IUIONII Tepepizy
po3Kary.

BukoHaemo aHami3 BiAMOBIAHOCTI JiaMeTpiB BaJKiB iICHYIOUMX MPYTKOBHUX CTaHiB KpUTEPilO
YMOB 3aXBaTy.

BumenaBeneHi yMoBH 3aXBaty 3a MOCIOHUKOM [8], MOXKEMO MPEICTABUTH CITiBBiTHOMIEHHIM

o, <p. @

BukopucToByOuH BiioMy 3a€XHICTh AJIs1 BA3HAYCHHS KyTa 3aXBaTy, MO>KEMO BH3HAYMUTH Mi-

aMeTp BaJIKiB IJIsl TPAHMYHHUX YMOB 3aXBaTy

2-Ah
Do=—F )
ne Ah — abcomoTHe o0TucHeHHs; f — koedirieHT TepTsL.

[Ipumyckatouu, o cepeHe BiTHOCHE OOTHCHEHHS 3a MPOXiJ cTaHOBUTH Oim3bko 30 %, abo
0,3, BU3HAUNMO aOCOIIOTHE OOTHCHEHHS Yepe3 MOYaTKOBY TOBIIMHY po3kaTy Ah~0,3-h,.

3Ha4yeHHs Koe(ilieHTy TepTsd MpUHMAEMO B 3aJIEKHOCTI BiJl IIBUAKOCTI MpOKaTyBaHHA. Jls
YOPHOBHX KJIITEH, B IKUX IIBUKICTh MTPOKaTyBaHHs He nepeBuinye 0,5 m/c, koeillieHT TepTs CTaHO-
BUTH Osin3bko 0,4. BinnosigHo 3 Bupasy (2), oTpuMaeMo
_2-0,3-h,

cr 2
1

OTmxe U1 nmepuioi KiiTi CTaHy 32 YMOBH BUKOPHCTaHHS KBaApaTHOI 3aTOTOBKH 31 CTOPOHOIO
160 mm, miameTp BaJIKiB TOBUHEH CTaHOBUTH He MeHIre 600 M.

[To mipi 30iNbIICHAS MIBUIKOCTI MpOKaTyBaHHs KoedimieHT TepTs Oyne 3MeHmryBaTuch. Ha-
MIPUKIIAJ, 7S BUAKOocTel Bix 0,5 1o 2 m/c, sKi MalOTh MiCIle B KIITAX MPOMDKHUX TPYII, KOe(illieHT
TepTs Moxke Oytu npuiinsaTuit 0,3, a s KIIiTeld YUCTOBUX TPy, J€ MIBUIKOCTI MEPEBHUILYIOTHh 2 M/C,
e 3HaueHHs1 3MeHmyeTbes 10 0,25. [Ing nux 3HadeHb koeillieHTy TepTs 3 BUpasy (2) oTpuUMaEeMo,
=6,67-h, Ta Dy =9,6-h,.

J1st MpOMIKHUX TPy TUIIOBA TOBIIMHA MiJKaTy CTAaHOBUTH Oim3bko 70 MM. BinnosigHo mia-
METp BaJIKiB TaKMX I'PyI HOBHHEH CTaHOBUTH Oym3bko D, ~460 MM. AHaJOri4HO, 32 THIIOBOI TOB-

=3,75-h,. ©)

Bignosigno, D

cm

IIMHY MTiIKaTy YUCcTOBUX rpyn y 30 MM, orpumaemo D, = 288 mm.

3HavyeHHs JliaMeTpiB BaJKiB, PO3paxoBaHi 3 YMOB 3aXBaTy MeTaly, BiIIOBIJalOTh THIIOBHM
3HAYECHHSM JiaMeTpiB YOPHOBHUX Ta NPOMIDKHHUX TPYI KIIiTeH iCHYIOUMX CTaHiB. sl KIiTel YMCTOBHX
rpyl po3paxoBaHi JiaMeTpH JAelo MeHin 3a icHyrodi. Hanpuknan, Ha crani 400/200 mepiia KiIiTh
YUCTOBOI TPYIK Mae BaJIku jaiameTpoM 450 MM, a iHm m’sath kiaitedr — 380 mm. ToOTo, s TakuX
JiaMeTpiB BaJIKiB YMOBH 3aXBaTy BUKOHYIOTHCS 31 3HAYHUM 3aI1aCcoM.

oo iHIMX KpUTEPIiB 3ayBaKMMO, 110 3BAYKAIOUM HA 3MEHIIEHHS PO3MIpiB pPO3KaTiB B YHC-
TOBUX KIJIITSAX, YMOBH MIITHOCTI €JIEMEHTIB BajJKiB OyIyTh BUKOHYBATHUCH, K I ICHYIOUHX, TaK 1 JIs
PO3paxoBaHUX AiaMETPiB BalKiB. AJle Taka y3arajlbHeHa OL[IHKa MOBWHHA OyTH MiATBEpILKEHA po3pa-
XYHKaMH Ha MILIHICTb. 3HOCOCTIMKICTh BaJIKiB BU3HAYAETHCS MEPEBaYKHO MaTepiaioM BaJIKiB, 1 31 30i-
JBIIICHHSAM JlaMeTPy 3HOCOCTIHKICTE 3pOCTAE.
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J7ist OLiHKK iaMeTpiB BaJIKiB YHCTOBHX TPYIH 32 KPUTEPIEM TEXHOJIOT1YHOI e()eKTUBHOCTI BH-
KOHAEMO aHalli3 mapaMeTpiB GOpPMO3MIHU s YMOB 4uCTOBOI rpynu crany 400/200. B mepmry KiiTh
YUCTOBOI TPYITH HAIXOIUTH IMiAKAT AiameTpoM 31 MM, Ha BUXO 3 KITITI OTPUMYIOTh OBaJIbHUI pO3KaT
3 po3mipamu 1o ocsim cumetpii 21,3x37,5 mm. KoedirieHT BunoBxkeHHs ctaHoBUTH 1,2026, a kKoedirti-
€HT po3mupeHHs — 1,1952. Tak sk BUAOBKEHHS NEPEBUIYE PO3MIMUPEHHS, TiaMeTp BaJIKiB Li€i KIITi
BIZIITOBIZIa€ KPHUTEPit0 TEXHOJIOTIUHOI edeKTUBHOCTI. To0OTO, miaMeTp BalKiB MepIoi KIIiTIi YHCTOBOI
rpynu y 450 MM 3a HaBeIeHMX TEXHOJOTIYHHUX MapaMeTpiB € IIKOM MPUHHATHUM. OYeBHIHO, IO
JiamMeTp BalKiB MOXKe OyTH 3MEHIICHHH 3 3a0e3Me4YeHHSIM BiAMOBIIHUX TEXHOJIOTIYHUX MapaMeTpiB
nedopmarrii.

B m’siTift xo1iTi yMCcTOBOI rpymH, AKa Mae giametp 380 MM, 3AIHCHIOETHCS TIPOKATYBaHHS ITiAKa-
Ty AiameTpoM 21 MM y oBaibHUH po3katr po3mipamu 12,6x27,9 mM. KoedimieHT BUIOBKEHHS CTaHO-
BuTH 1,2839, a koedimieHT po3mmpenus — 1,3286. [lepeBuilieHHsT PO3MIMPEHHST HAJl BUJOBXKCHHSIM
CBITYUTH TIPO HEBIIMOBIIHICTH JiaMeTPy BaJIKiB KPUTEPI0 TEXHOIOTiUHOI edekTuBHOCTI. J{Is1 3a6e3-
MICYCHHS BiJIMOBIIHOCTI IbOMY KPUTEPit0 0akaHO 3MEHILIUTH JliaMEeTp BaJIKiB, 10 JO3BOJIMTH 3MCHIIIHU-
TH PO3IIUPEHHS 3 OMHOYACHUM 301JIbIIICHHSIM BUAOBKECHHS.

Juis oOTpyHTOBaHOTO BHOOPY AiaMeTpy BajKiB 3a KPHUTEPIEM TEXHOJOTIYHOI e(heKTHBHOCTI
BUKOHAJIH OI[IHOYHI PO3PaxyHKH MapaMeTpiB (JOpMO3MIHM IS BAJIKIB Pi3HUX JiaMeTpiB 32 HE3MiHHUX
po3MipiB miakary i kamiOpy. Po3paxyHku po3MIMpeHHs BUKOHYBaJIH JAJsl €KBIBaJIEHTHOTO PO3KaTy 3
BUKOPHUCTaHHAM 3alIeKHOCTI 3i0erns. Pe3ynbTatn po3paxyHKiB mapameTpiB (OpMO3MiHH, a came Koe-
¢biieHTIB BUIOBKEHHS Ta PO3MIUPEHHS, s BaikiB giamerpom 230, 280, 330, 380 Ta 430 MM mokasa-
Hi Ha puc. 1. 31 30UIBIICHHAM JliaMeTpy BaJIKiB 30UTBIIY€ETHCS PO3IIUPEHHS, SIK a0CONIOTHE TaK 1 KOe-
¢imienT, 1m0, 32 HE3MIHHUX PO3MIpIB MiAKaTy Ta AeopMarii Mo BUCOTI, MPU3BOAMUTE 10 MPOTMOPLIiL-
HOT'O 3MEHIIEHHS KOeillieHTy BHIOBKEHHS. BiMMOBiIHO 10 3MEHIIIEHHS KOe(iIlieHTy BHUIOBXECHHS 32
NPOXiJ, 3MEHIIYETHCS TUIONIA TIONEPEYHOr0 IMepepidy po3KaTy, MO CBIAYUTH MPO HeePEeKTHBHICTH
TEXHOJIOTII 3 TaKMMH MapameTpaMu. Pe3yibpTaTi po3paxyHKiB MOKa3ylOTh, IO TEXHOJIOTIYHA €EeKTH-
BHICTh MOXe OyTH 3a0e3redeHa py BUKOPUCTaHHI BaJKiB giameTpoM 320 MM i MeHIIe.

= &= Koed.poswnpeHHa

1,36 =t KOe¢. EMOOBKEHHA
1,34
1,32
1,3
1,28
1,26

12 Lo
200 250 300 350 400 450
LiameTp Bankis, mm

KoediuieHTn aedopmauii

Puc. 1. 3anexHicTh napamerpiB GopMO3MiHHU BiJI AiaMeTpy BAIKIB KIIITEH YACTOBOI IPYITH

MOXIUBICTh BUKOPUCTAHHS KPUTEPIIO0 TEXHOJOTIYHOI e)eKTHBHOCTI JUIs BHOOpY HiaMeTpiB
BAJIKiB, 30KpeMa YHCTOBUX IPYN KJIITE€H MPYTKOBUX CTAHIB, HiATBEPIKY€ETHCS NPAKTHYHUMH JTAHUMHU.
Hanpuknan, B poboti [10] HaBoauThCS omHMC NPYTKOBO-APOTOBOTO CTaHy, YMCTOBAa Tpyma SIKOIO
OCHaIlleHa 0S3CTAaHMHHUMU KIIITSIMH 3 BajKaMH JliaMeTpoM came 320 MM.

OTke, A7l YUCTOBUX TPYI KIITEH diaMeTpH BaJIKiB MOXKHA oOuparu B fiama3oHi Big 280 M
(3rigHO KpUTEpito YMOB 3axBary) A0 320 MM (3TiJHO KPUTEPiIO TEXHOIOTTYHOI €()eKTHBHOCTI).

[IporioHOBaHUI KpUTEPili BU3HAYAETHCS 3a IMapaMeTpaMu po3po0IeHOl TEXHOJIOTII, iICHyI0d01
abo TIPO€EKTHOI. BiAmoBiAHO, BiH MOXE BUKOPHCTOBYBATHUCH, SIK JIJIS aHATI3y TEXHOJOTII JJIs HASBHUX
JiamMeTpiB BaJKiB, TakK i 11 MPU3HAYCHHS JiaMETpPiB BaJIKiB 32 Oa)KaHUMHU TEXHOJOTIYHUMH MapameT-
pamu, 30KpeMa JUId IIeBHUX PO3MIpiB po3KaTiB. B ocTaHHROMY BHIIAIKy BUHHUKAE MOTpeda y 3aCTOCy-
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BaHHI 1TEpaIiifHOTO MiX0/y, TOOTO TONEPEIHBO MPU3HAYAIOTHCS J[iIaMETPHU BAJIKIB, JIUIS IUX 3HAYCHD
PO3PaxOBYIOTHCS TEXHOJIOTIYHI MapaMeTpH, sIKi BAKOPUCTOBYIOTH I BU3HAUECHHS ONTHMAJBHUX Jia-
METPiB BAJIKIB IO KJIITSIM OKpeMux Tpyi. [lomepenne mpu3HadeHHS JiaMeTpiB BaJKiB MOKe OyTH 31iH-
CHEHE 3a aHAJIOTIE€I0 3 ICHYIOUMMH CTaHaMH, ad0 3 BUKOPHUCTaHHSAM ONTUMAIBHUX KOHCTPYKTHUBHO-
TEXHOJIOTIYHUX MapameTpiB. OJTHUM 3 TaKUM HapaMeTPiB € BITHOIICHHS J{iaMeTPy BaJIKiB JI0 IOYATKO-
BOi TOBIIMHK po3katy D, /h, .

OnTumanbhicTs BinHomenus D /h; BKiI04ae y3romkeHIiCTh KPUTEPiI0 TEXHOIOIIYHOI edek-
TUBHOCTI 3 IHIMTUMH KpUTEPiIMH BUOOPY AiamMeTpiB BasikiB. Hampukian, mis BHIIEHABEACHUX pO3pa-
XYHKIB 32 YMOBU BUKOPUCTaHHsI B TIEPILii KIiTI YUCTOBOI IPYIHU BaJKiB fiameTpoM 320 MM Iie BiIHO-
mieHHs: craHoButume 320 / 31 = 10,3 (aus. puc. 2). ToOTo, 111 HABEJCHUX TapaMeTPiB MPOKATyBaHHS
BizHowenHst D, /h, mepesuitye KpuTHYHE 3HAYCHHS 3 YMOB 3aXBary, sIKe, 3TiHO PO3PaxyHKIiB CTaHO-
BUTH 9,0, 11O CBIJYUTH MPO BUKOHAHHS YMOB 3aXBaTy MeTaly. 3MeHIUCHHs BigHomenHs D,/h, mis
kiiTi Ne 14 1o 8,5 He € KpUTHYHUM, 3 BpaXyBaHHSM Jii O1YHUX MIJITHOK KpyTioro Kamiopy. s iHmmx
KJIITEH YMCTOBOI TPYIH, BIAMOBIIHO IO 3MEHIIEHHS MOYaTKOBOI TOBIIMHU PO3KATy, 1€ BiTHOIICHHS
Oyne 3poctatu. 30KpemMa, AJIs MePeTIUCTOBOI KIIITi [1e BiHOIIEHHS CTAHOBHUTH OJHM3BKO 15, mIo CBif-
YUTH ITPO BUKOHAHHS YMOB 3aXBaTy METaITy BaJIKaMH.
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Puc. 2. Posmionin BiHOIIEHHS JliaMETPy BaJKiB IO MOYATKOBOI TOBIIWHHU PO3KATY MO KIITAM
CTaHy

Taxkum ynHOM, ITpH BUOOPI AiaMeTpy BajKiB OCHOBHUMHU KPHUTEPISIMU € YMOBH 3aXBaTy Ta TEX-
HOJIOTIYHOI eeKTHBHOCTI. BpaxoByrouu, 1110 Il BU3HAYCHHS MHapaMeTpiB (OpMO3MIHM HOTPIOHO
3HATH AiaMeTp BaJKiB, IX MOKHA MOTNIEPEIHBO BU3HAYATH BUKOPUCTOBYIOUH KPUTHYHE (3 YMOB 3aXBa-
Ty) 3HadeHHs BigHomenHs D,/h, PexkoMeHoBaHi 3HAaYeHHS LHOTO BiJJHOLICHHS, 3 BPaxyBaHHSIM

OKPYIJICHHS, CTAHOBJIATh MPHOIM3HO 4, 7 Ta 10, BIAMOBIIHO ISl YOPHOBHUX, IPOMIKHHUX Ta YHCTOBUX
rpyn kiitei. [Ipu3HaueHHs niaMeTpiB BajKiB, AJS SIKMX 1€ BiAHOWIEHHS OyAe OUIBIINM, IIJTKOM MOX-
JIMBE, ajie moTpedye MmoaanbIiol MepeBipKy 3a KpUTEPieEM TexHoJoriuHol edexkruBHOCTI. Chia Big3HA-
YHTH, 1O 33 JAaHHUMH PHC. 2, Ie moKasaHo BignomenHs D, /hy , /it 1BOX iCHYIOUMX THIIOBHX IIPYTKO-
BUX cTaHiB, He nepesuirye 20. OueBUIHO, IO iICHYIOTh CTaHU 3 JIEIO OiIbIIMMU 3HAYSHHSIMH 1IbOTO
BIJTHOIIICHHSI, aJIe BOHH HE J0csAraTh 50, 3ragaHux y poooTi [5].
BucHoBkn

3araipHOBIIOMI KpHUTepii BUOOPY diaMeTpy BaJIKiB IPYTKOBUX CTaHiB, a caMe 3 YMOB 3aXBaTy,
MIIIHOCTI Ta 3HOCOCTIHKOCTI, MOXYTh OYTH JOMOBHEHI KPUTEPIEM TEXHOJOTIYHOT €(hEKTUBHOCTI, KM
BU3HAYAETHCS K BIIHOMICHHS KOS(IIIEHTIB BUIOBKEHHS Ta PO3IINPEHH.
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3rifHO BUKOHAHUX PO3PaXyHKiB, /Uil YOPHOBUX Ta MPOMDKHHX TIPYI iCHYIOUHMX HPYTKOBHX
CTaHIB JiaMeTpH BAJIKiB BiAMOBITAIOTH MEPEBAKHO KPUTEPIF0 YMOB 3aXBaTy, a ISl YUCTOBUX TPYII
KITiTel HaWOLTBII 3HAYMMUM CTa€ KpUTepiil TexHoiorianoi eextuBHOCTI. s GinbpmiocTi icHyr0UnX
NPYTKOBUX CTaHIB JiaMeTpH BaJKiB UUCTOBHUX IPYI MEPEBUIIYIOTh 3HAYEHHS, SIKi BiAMOBIAAIOTH KPH-
TEPil0 TEXHONOTiYHOI e(eKTHBHOCTI. TOMy, BUKOPHCTaHHSI BaJKiB 3 BpaxyBaHHSIM LBOI'O KPUTEPilO
JTIO3BOJIUTH TOJIIIIIATH TEXHIKO-€KOHOMIYHI TOKa3HUKN POOOTH MPYTKOBUX CTAHIB, SIKIIO OibIII 1ia-
MeTpY He 0OYMOBIIEH] iHIIMMHU (PaKTOPaMH.

st monepeaHbporo NpU3HAYCHHS AiaMeTpy BaJKiB, 3 METOIO BH3HAYEHHS TEXHOJOTIYHUX Ta-
pameTpiB, peKOMEHAYETHCS BUKOPUCTOBYBATH BiJHOIICHHS JiaMeTpy BaJKiB O MOYATKOBOI TOBIIUHHU
pO3KaTy, 3HaYEHHS SKOTO CTAHOBIATH MpHOIM3HO 4, 7 Ta 10, BIAMOBIAHO TS EPIINX KITITEH YOpHO-
BUX, MPOMIXXHUX Ta YUCTOBUX I'PYI KITITEH.
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CRITERIA FOR CHOOSING THE DIAMETERS OF THE ROLLS OF BAR ROLL-
ING MILLS

Abstract

Rental manufacturers, depending on the product range and technology features, can choose
equipment from a wide range offered by suppliers. Under such conditions, the question arises of a
justified choice of roll diameters on rolling mill stands. Considering the significant impact of roll pa-
rameters on the technical and economic performance of rolling mills, the task of justified choice of roll
diameter remains relevant and has significant practical significance in the design of new rolling mills.

The purpose of the work is the analysis of the criteria for choosing the diameters of the rolls,
the assessment of the importance of the criterion of technological efficiency and the development of
recommendations for the designation of the diameters of the rolls of bar mills.

From the review of the literature, it was found that the diameters of the rolls of the existing bar
mills are chosen according to the criteria of bite conditions, strength and wear resistance. It is pro-
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posed to supplement this complex with a criterion of technological efficiency, which is defined as the
ratio of the coefficients of elongation and expansion. The rolling process is considered effective if the
elongation factor exceeds the expansion factor. Otherwise, due to the prevailing transverse defor-
mation, the elongation decreases, and the cross-sectional area of the roll increases accordingly, which
does not correspond to the main purpose of rolling profiles of a simple shape. Based on the results of
the calculations for the technological parameters of the existing bar mills, it was established that the
diameters of the rolls of the rough and intermediate groups correspond mainly to the criterion of the
bite conditions. For finishing groups, the diameters of the rolls, in most cases, significantly exceed the
values determined from the gripping conditions. Using the proposed set of criteria, it was determined
that for finishing groups of cages, the diameters of the rolls can be chosen in the range from 280 mm
(according to the criterion of gripping conditions) to 320 mm (according to the criterion of technologi-
cal efficiency).

For the preliminary assignment of the diameters of the rolls, for the purpose of calculating tech-
nological parameters, it is recommended to use the ratio of the diameter of the rolls to the initial rolling
thickness D, /h, . Recommended values D, /h, for this parameter, determined from grip conditions, are

approximately 4, 7, and 10, respectively, for the rough, intermediate, and finish stands groups.

The use of rolls, the diameters of which are determined using the proposed set of criteria, will
improve the technical and economic performance of bar mills, if the larger diameters are not deter-
mined by other factors.

References

[1] Winning Technologies — MIDA-WLP & QSP-DUE. (2024). Danieli. URL.: https://www.danieli.com/

[2] Metallurgy. The first step for quality steel, aluminum, and copper. (2024). SMS Group GMBH.
URL.: https://www.sms-group.com/plants/metallurgy

[3] Orange is the new green. A new understanding ferrous metallurgy. . (2024). Primetals Technolo-
gies. URL: Primetals Technologies | metallurgical enterprises

[4] A new Danieli long-product rolling mill in operation in Brazil. (2024). Danieli. URL:
https://www.danieli.com/en/news-media/news/a-new-danieli-long-product-rolling-mill-operation-
brazil 37 _864.htm

[5] Samokhval V.M., Maksymenko O.P., Nikulin O.V., Pryimak A.B. (2023). Analiz rozmirnykh
parametriv valkiv staniv dovhomirnoho prokatu. [Analysis of dimensional parameters of rolls of
long products mills]. Zbirnyk naukovykh pratsi Dniprovskoho derzhavnoho tekhnichnoho univer-
sytetu (Tekhnichni nauky). [Collection of scholarly papers of Dniprovsky State Technical Univer-
sity (Technical Sciences)]. 1(42). p.. 17—26. [in Ukrainian].

[6] Roll mill rolls. Basics & How to Choose the Right Roll. (2018). LMM Group. 2022. URL.:
https://www.linkedin.com/pulse/roll-mill-rolls-basics-how-choose-right-steelmakinglmm

[7] Bar Rolling Process and Equipment Selection. HANI. URL: https://hanrm.com/bar-rolling-
process-and-equipment-selection/

[8] Ivanchenko F.K., Hrebenyk V.M., Shyriaiev V.I. (1995). Rozrakhunok mashyn i mekhanizmiv
prokatnykh tsekhiv : Navchalnyi posibnyk. [Calculation of machines and mechanisms of rolling
shops: Tutorial]. Kyiv: Vyshcha shkola. 455 p. [in Ukrainian].

[9] Hwang J.K.. Kim S.-J., KIM K.-J. (2021). Influence of Roll Diameter on Material Deformation
and Properties During Wire Flat Rolling. Applied Sciences. MDPI. 11(18). 14p.
DOI:10.3390/app11188381.
URL:https://www.researchgate.net/publication/354481325_Influence_of_Roll_Diameter_on_Mat
erial_Deformation_and_Properties_during_Wire_Flat_Rolling

[10] High-Speed Wire Rod and Bar Composite Line. (2024). HANGJI. URL:
https://hangjirollingmill.com/wire-rod-and-bar-line/

Haoitiwna oo peoxoneeii 14.10.2024


https://www.danieli.com/
https://www.sms-group.com/plants/metallurgy
https://www.primetals.com/ru/
https://www.danieli.com/en/news-media/news/a-new-danieli-long-product-rolling-mill-operation-brazil_37_864.htm
https://www.danieli.com/en/news-media/news/a-new-danieli-long-product-rolling-mill-operation-brazil_37_864.htm
https://www.linkedin.com/pulse/roll-mill-rolls-basics-how-choose-right-steelmakinglmm
https://hanrm.com/bar-rolling-process-and-equipment-selection/
https://hanrm.com/bar-rolling-process-and-equipment-selection/
http://dx.doi.org/10.3390/app11188381
https://www.researchgate.net/publication/354481325_Influence_of_Roll_Diameter_on_Material_Deformation_and_Properties_during_Wire_Flat_Rolling
https://www.researchgate.net/publication/354481325_Influence_of_Roll_Diameter_on_Material_Deformation_and_Properties_during_Wire_Flat_Rolling
https://hangjirollingmill.com/wire-rod-and-bar-line/

