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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

HaykoBe OOI'pyHTyBaHHS i po3po6Ka CUCTEMU aBTOMATUYHOTO BUPIiBHIOBAHHS BUTMHY NEePeIHIX KiHIIB pO3KAaTiB i JIUCTIB MIISXOM

CTBOPEHHA KOHTpOJIbOBaHOi LHBI/I,ELKiCHOi HecumeTpii’ MMpoLECY MMPOKATKM Ha U.II/IpOKOU_ITa6OBI/IX Ta TOBCTOJIMCTOBUX CTAHAX

HasBa po6oTH (aHrJ1)

Scientific substantiation and development of the system of automatic alignment of bending of the front ends of rolls and sheets
by creation of the controlled speed asymmetry of process of rolling on wide-rod and thick-sheet mills

Pegepar (yxp)
OG’eKT HmOCHiIXEeHHS - TEXHOJIOTisi BUPOOHHULTBA JIMCTIB HAa TOBCTOJIMCTOBUX Ta UIMPOKOLITA0OBHMX CTaHIB Ta CHUCTEMA
aBTOMAaTMYHOTO BUPIiBHIOBAaHHSl BUTMHY I[€peIHiX KiHIiB po3kariB i sucTriB. MeTa po6oTM - BU3HAYEHHS OCHOBHUX

3aKOHOMIpHOCTEH BIIJIMBY NapaMeTpiB IPOKATKW Ha BUTIH NEepPeNHBbOro KiHISI JIMCTIB Ta CTBOPEHHSI HAyKOBOTO OOIDYHTOBAHOI
CACTEMU aBTOMATUYHOTO KEPYBaHHS BUTMHY IIJISIXOM KOHTPOJIbOBAHOI WIBUIKICHOI HecuMeTpii BaJKiB, 10 3a0e3Ne4uThb
3MEHIIEHHS! HEMJOMMHHOCTI JIMCTOBOTO IIPOKAaTy Ta HEOOXiJHOCTI JOJATKOBOI MOro mpaBKUM. MeTOonu IOCIHIiIKEHHS -
MaTeMaTHYHE MOJEJIOBaHHS, €KCIIepMMEHTAaJbHI IIPOMMCIIOBI AOCTIIKEHHsI YMOB (OPMYyBaHHS IIONEPEYHOI, MOB3JOBKHbOI
PI3HOTOBINTHHOCTI Ta BUTMHY KiHIEBUX [iJITHOK II0 JOBXWHI JIMCTiB. B po6OTi BUpilleHO HACTyNHI 3amadi: po3pobieHa
MaTeMaTHyHa Mofesb mpolecy GOpPMyBaHHS BUTHMHY KiHLIEBUX MiJITHOK JIMCTIB (PO3KaTiB) i3 3aCTOCYBaHHSIM METOZIB KiHILleBe-
€JIEMEHTHOTO MOZEJIOBAaHHS; IUISIXOM MaT€MaTHYHOTO MOZEJIOBAaHHS BU3HAYEHO BIUIMB TEXHOJIOTIYHMX (PAKTOPiB MPOKATKU HA
BUTIH KiHIIEBUX [iJITHOK JIKCTIB; IOKA3aHO, IO HAMGINIBIIME BIJIMB HANAOTh Pi3HUI KoediljieHTa TepTsa Ta ¢akrop (opmu
ocepenky pedopmaiiii. Po3po6seHO OCHOBHI MiAXonu [0 TNPOEKTYBAaHHS CHUCTEMHU PO3pPaxyHKy MPOQiNoBaHHS BaJIKiB
TOBCTOJIMCTOBOTO CTaHa. Po3po6ieHa iHHOBalLillHa KOMII'IOTEpHA CHUCTEMa aBTOMAaTHYHOIO BHPIBHIOBAaHHSI BUTHMHY IEPEOHiX
KiHIIiB PO3KaTiB i JINCTIB IIJITXOM CTBOPEHHSI KOHTPOJIbOBAHOI IIBH/IKICHOI HECMETPIl IpOoLeCy NMPOKATKY Ha MMPOKOITAa60BUX Ta
TOBCTOJIMCTOBUX CTaHax. [loCiifmHO-TIpoMuCIIOBEe BUIPOOYBaHHS B YMOBax TOBCTosmcToBoro crana 3600 Huta Czestochowa

10Ka3ajo, IO INpU POOBOTI CUCTEMM KiJIbKICTb JIMCTIB i3 KPMBM3HOIO, sIKa IIOTPeOye IIOBTOPHOTO TapsiiOTo BUITPABJIEHHS,



3MeHIUIy€eTbCs Ha 25 %.
Pedepar (aHrI)

The object of the study is the technology of sheet production on hot strep and wide-column mills and a system for automatic
alignment of the bending of the front ends of rolls and sheets. The purpose of the work is to determine the main patterns of the
influence of rolling parameters on the bending of the front end of sheets and to create a scientifically based system for
automatic bending control by controlled speed asymmetry of rolls, which will ensure an increase in the flatness of rolled sheets
and a reduction in the need for additional straightening. Research methods are mathematical modeling, experimental industrial
research of the conditions for the formation of transverse, longitudinal different thicknesses and bending of the end sections
along the length of the sheets. The following tasks are solved in the work: a mathematical model of the process of forming the
bending of the end sections of sheets (rolls) was developed using finite element modeling methods; the influence of
technological factors of rolling on the bending of the end sections of the sheets was determined by mathematical modeling; It is
shown that the greatest influence is exerted by the difference in the friction coefficient and the shape factor of the deformation
cell. The main approaches to the design of a system for calculating the profiling of rolls of a plate mill have been developed. An
innovative computer system for automatic alignment of the bending of the front ends of rolls and sheets by creating a controlled
speed asymmetry of the rolling process on wide-stand and plate mills has been developed. A pilot test on the 3600 Huta
Czestochowa plate mill showed that the system reduced the number of sheets with curvature that needed to be hot-leveling by
25%.

Inpekc YIK: 621.771.22:669.1, 621.771.23-413.083.133

Kopu remarnynux pyopuk HTI: 53.43.13
6. HaykoBo-TexHiyHa npoayKuis (HTII)

HTII 1

Hassa npoaykii (yKp): [HHOBaIliliHa KOMII'IOTEpHA CUCTEMa aBTOMAaTUYHOTO BUPiBHIOBAaHHS BUTMHY NEPENHIX KiHIIiB JIUCTIB

LIJISIXOM CTBOPEHHS KOHTPOJILOBAHOI MBUAKICHOI HECUMETPIi BaJIKiB.

Haszsa npoaykuii (anri): An innovative computer system for automatically aligning the curvature of the front ends of sheets by
creating controlled speed asymmetry of the rolls.

OuikyBaHi pe3ysbTaTi: MeTony, Teopii, MeToguyHi JoKyMeHTH, AHaJIITUYHI MaTepiasu, SHKEHHS Pi3HOTOBLUIMHHOCTI i
MiBUIIEHHS JIOMUHHOCTI JIMCTiB, 3MEHIIEHHS! KiJIbKICTb JIMCTIB i3 KpUBU3HOIO, SIKA MIOTPE6YE IIOBTOPHOTO rapsid0ro

BUIIPABJIEHHS.
T'anyss 3acrocyBaHHs: YopHa METasyprisi, METaNyprifiHi Ta MalmMHOOYiBHI NigIpPUEMCTBA

Onuc npoaykuii (yKp): [HHOBallifiHa KOMIT'IOTEpHA CUCTEMa aBTOMAaTUYHOTO BUPIBHIOBAHHS BUTHHY I€PEIHIX KiHIIiB PO3KATIB i
JINCTIB CTBOPEHA i3 3aCTOCYBaHHAM CKiHUEHHO-€JIEMEHTHOTO MOJIEJIIOBAHHS i BAKOPMCTOBYE BIIEPILE BCTAHOBJIEHI
3aKOHOMIPHOCTI 3MiHM KPUBU3HU ME€PEIHBOTO KiHLis JIMCTIB 3aJIEXKHO Bifl iX TOBLUIMHMY, CTyNeHIO Aedopmalii, pakropy hpopmu
ocepenKy nedopmaliii, pisHu1li TeMIiepaTyp HUXHbOI i BepXHbOI IOBEPXOHb JIMCTA, Pi3HUL KoedillieHTa TePTs 3 HIDKHIM i
BEPXHIM BaJIKaMU Ta BEJIMYMHU HEY3rOKEHOCTI IBUAKOCTI 06€pTaHHsI BajKiB. Tako BUKOPUCTOBYIOTbCSI BCTAHOBJIEHI
e(eKTUBHI MeTo1 3aM06’KHOTO BIVIMBY HAa KDUBU3HY NE€PEIHbOrO KiHLs JIUCTiB KOPEryBaHHSM MIBUAKOCTI BEPXHbBOTO i

HIDKHBOTO BAJIKiB y IIepiof] 3axXBaTy 3aJIeKHO Bifl TOBIMHU JIMcTa Ta ¢pakTopy popmu ocepenky gedopmariii.
ConjianpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: TlinBuinye TOYHICTE MPOKATy Ta 3HMKYE HOTrO CO6iBapTiCTh
Cragis 3aBepmenocti HTII: 3git o HJJIKP, [ToBHicTIO mepeBipeHo, 3aTBEPIsKEHO i TOTOBE 10 BUKOPUCTAHHS

Bnposamyxenns HTII: [IpoBeieHO JOCTiIHO-TTPOMUCIJIOBE BUIPOOYBAaHHS B YMOBAaX TOBCTOJIMCTOBOTO cTaHa 3600 Huta
Czestochowa (I[Ton

Crpoku BrnpoBagskenHs: 01.202412.2026
Bupo6HHUK npoaykuii: IHcTUTYT YopHOi MeTanyprii iM. 3. I. Hekpacosa HAH Ykpainu
Cro>KHBayi NpoayKii:

IlepcrieKTHBHI pUHKH:
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