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JOCIIIKEHHSA TEXHOJIOT'TYHUX PEXKUMIB ITPABKH
TOBCTUX JIUCTIB 3 BUCOKOMIINHUNX MAPOK CTAJII

! Tonbacwka neprxaBHa ManmHOOyAiBHA akageMis (M. Kpamartopesk, Ykpaina)

AnoTanist. Oonum 3 0CHOBHUX 3A80aHb BUSHAUEHHS MEXHON02IYHUX NAPAMEMPIE TUCMONPASUTLHOT MAWUHY
(JII[IM) € 6usnauenns MaxcumaibHo2o nepekpumms poauKis. ¥ éioomux pobomax no 00cnioNcentio 6Uunpasgnenis
JIUCMOB020 MEeMANONPOKAMY NepeKpumms poauKie 3a0aromvbCsi HA OCHOBI ONUMHUX OAHUX, WO Modice Oymu
3aCMOCO8AHO 01 NPABKU IUCMi8 3 mamepiany 3 epanuyero mexyyocmi 0o 800 MIla, a ona mamepianie 3 6invu
BUCOKOIO 2pAaHUYer0 MeKy4oCcmi eumazae 000amKosux 0ocuioxceHs. Memor oOanoi pobomu € 6CMaHOBNEHHS
Kpumepiie, wo 6nausar0me Ha MAKCUMAIbLHO OORYcmume nepexpumms pobouux poauxie JIIIM i ecmanoenennsa
3anexcHocmeti 051 HAUOLIbUWL PAYIOHATLHO20 HAAAWMYBAHHA poOOYUX poaukie. B pamkax pobomu 6yno
PO3DOONEHO  ANeOpUMM  MAMEMAMuyHoi mooeni, wo O0036014€ BUIHAYAMU HEOOXIOHI Ol BUNPAGTIEHHS
N03006ICHbOI  KpUSU3HU mexHonoziuni narawmyeanus JIIIM 6 3anedcnocmi 6i0 6ioomMux napamempie
00pob0sano2o0 memany, ceomempuynux napamempis JIIIM, a maxosic O0Onycmumozo 3HA4eHHA 3ATUUWKOBOT
KpueusHu qucma nicis npaeéku . Ha npuxnadi peanizayii po3pobnenoi cKinueHHo-enemenmHoi mooeni npoyecy
npaexu aucmie JIIIM 2850 koncmpyryii HKM3 6yn0 ecmanogneno, uwjo 00MiHyiouum 6naueoM npu npasyi iucmis
MOBWUHOIO MeHule 6 MM € YMOB8A 3aXONJEHH:, a Npu 6eIUKUX MOoGWUHAX - ymoea miynocmi poaukie. Ilpu
SHUDICEHHI 2Panuyi mekyuocmi mamepianry abo wupunu JUcmisé ye cnigeioHoulelHst byde nepepos3nooiieHo 6
CMOPOHY YMOBU 3AXONNEHHS.

Koaro4oBi ciioBa: scTonpaBmiibHa MalldHa, TIpaBKa JIMCTIB, CKIHYEHO-EJIEMEHTHA MOJIENb, POOOUi PONMKH,
TEXHOJIOTIYHI HaJAIITYBaHHS, YMOBa 3aXOIUICHHS, YMOBA MIITHOCTI, IKiCTh TIPaBKA

BurmpapiieHHss JIMCTIB € OJHMM 3 B@XJIUBUX ETalliB OTPUMAHHS SKICHOT METaJOMpPOAYKIIii.
[TixBUIIIEHHS! BUMOT JI0 TEOMETPUYHUX XapPaKTEPUCTHK JMCTOIMPOKATHOT MPOAYKIIiT BU3HAYAE PO3BUTOK
JUCTONMPABUIBFHUX MAIINH 3 TOYKH 30Dy IiABHINEHHS €(pEKTUBHOCTI IMPOILECY 1 PO3MIMPEHHS iX
MOJKJIMBOCTEH IIJIs peatizaiii MpaBKH JIMCTIB 3 BUCOKOMIITHUX MapoK CTaJiei.

[lpy MojemoBaHHI MPaBKH ICTOTHY pOJb BiAICPalOTh NPUHHATI TPaHWYHI YMOBH, JO SIKHX
BiJTHOCATHCS YMOBH TE€PTs, OCOOJIMBOCTI 3HAKO3MIHHOI MPYKHO-TDIACTUYHOI Aedopmarii i rpaHudHi
3HaueHHS OOTHCHEHb. B SKOCTI METOJIB MOJENIOBaHHS IMPAaBKU BHUKOPHUCTOBYIOTHCS uucenbHi [1] i
CKiHYEHHO-eJIeMeHTHI Mojieni [2] abo 1x kombinariii [3].

MeTtoro maHoi POOOTH € BH3HAYCHHS TEXHOJIOTIYHMX MOXKIHUBOCTEH JIMCTOIPABUIBLHOI MAalllduHU
(JIIIM) mu1sixoM 3HaXO/HKEHHSI MAaKCUMAJIbHO MOXKIIMBOTO MEPEKPUTTSI pOOOUYMX POJIUKIB B 3aJIEXKHOCTI
BiJl 00pPOOJIIOBAHOTO COPTAMEHTY.

[Tpu BupilIeHHI MOCTaBICHUX 3aBJlaHb B SIKOCTI LITbOBOI (QYHKIIT Oyja BUKOpHCTaHA YHCEIbHA
MaTeMaTHYHa MOJEJIb IIpoLecy NpaBKH [3], a TaKoX il mporpamMHa peasizaris, SKa JO3BOJISE€ BU3HAYATH
€HEeproCUJIOBI TapaMeTpy 1 KPHWBH3HY JIMCTa IMICIS TPaBKA B 3aJICKHOCTI B iHAWBITYyaIbHOTO
HanamrtyBanHs ponukiB JI[IM. Takox B poOoTi Oyna BHKOpHCTaHa CKiHYEHHO-EJIEMEHTHa MOJIENb
NPaBKU JIMCTIB U1 BU3HAUCHHS CHJIOBHUX NTaPaMETPiB MPOLECY 1 BUKOHAHHS YMOB 3aXOIICHHS.

B pamkax pobotu Oyno po3poOieHO arOpUTM MaTeMaTHYHO! MOJEINI, L0 03BOJISIE BU3HAYATH
HEOOXIJIHI JIJIi BWIIPABJICHHS I03J0BKHBOI KPHBHM3HHM TEXHOJIOTiuHI HajamTyBaHHs JI[IM, skwuii
3BOJUTHCS JIO BH3HAUCHHS KOOPJIMHAT KOXKHOTO 3 PYXOMHX POJIMKIB B 3QJIEKHOCTI BiJ BIIOMHX
napameTpiB  0OpoOJIIOBaHOTO MeTaily, reoMeTpudHux mnapamerpiB JIIIM, a Takox OOIIycCTUMOro
3HAYCHHS 3ATUIIKOBOI KPUBU3HH JTUCTA TTICIIS TIPABKH.

OcHoBHMMH (haKTOpPaMH, IO BIUIMBAIOTh Ha MaKCUMallbHE MEPEKPHUTTS POJUKIB €: BH3HAYCHHS
HaMOIbII PaLiOHANBHOIO 3aKOHY /Js 1HAWBIAYaJIBHOTO HAJAalITYBaHHSA POJIMKIB 32 YMOBOIO
3a0e3neueHHs MiHIMaIbHOI Pe3y/ibTyI0uoi KPUBH3HM JICTIB HE BHILE HEOOXiTHOI cTaHIapTaMH Ha
SKICTh JINCTA; BU3HAYCHHsSI MIHIMAILHOTO TIEPEKPUTTS POJIMKIB Uil 3abe3redyeHHs HeoOXiHOTo
NPOHUKHEHHSI IIACTHYHOI Jedopmariii Mo TOBIIMHI JIMCTA; 3a0E3MEUCHHs] YMOB 3aXOIUICHHS JICTa



pobounmu pomukamu JIIIM; 3a0e3medeHHs CHJIOBHX IapaMeTpiB MPOIECy HIDKYE TOIYyCTHMHX
BIJIITOBITHO IO TeXHIYHOT XapakTepucTuku JITIM.

Po3pobnena meroamka mependadae yYCHILIIHY MpPaBKy JHUCTa 3aJaHOTO TUIOPO3MIpY SKIIO
BUKOHYETHCSI YMOBa 3a0e3neueHHss HeoOXiTHOI SKOCTI MpH JOTPUMAaHHI YMOB 3aXOIUICHHS, YMOBH
MIITHOCTI POJIMKIB 1 HEOOXITHOTO PiBHS MPOHUKHEHHS ITACTUYHOI AeOopMallii Mo TOBIIHMHI JIUCTA.

B pesynbrati pearizarii 3arrpornoHOBaHOI METOAMKHU OyJIi OTpHMaHi po3paxyHKOBI 3ajexkHocTi Ha
JIIIM 2850 kouctpykuii HKM3, mo moka3yioTs rpanuydi moxnuBocTi JIIIM mpu MakcumaibHO
MOJKJIMBHX IS TAHOI TOBIIMHU MeKaX TUTMHHOCTI 1 IMUpHHI. 3 aHaJi3y OTPIMAaHUX 3AJIeKHOCTEH MOYKHA
3pOOUTH BUCHOBOK IIPO BIUIMB HAa I'PaHUYHE NEPEKPHUTTS POJIMKIB YMOBHU 3aXOIUIEHHS NP TOBIIMHI
MeHIe 6 MM 1 YMOBM MILIHOCTi NMPH BEJIMKOI TOBIIMHH Npokary. [Ipn Mekax MIMHHOCTI MEHIIMX
MaKCHUMaJbHO JOIMYCTUMHUX a00 HIMPHHI JHCTa MEHIIIe MAaKCUMAalbHOI (B JaHOMY BHMAAKY - 2600 Mm)
3aJIeKHICTD 32 YMOBOIO MIITHOCTI MaTHMe€ 1HIITUI BUTIISA 1 IPH MIEBHUX YMOBaX 0OMEXYIOUNM (pakTopoM
MoyKe OyTH YMOBa 3axorieHHs. J{aHi 3aJ1e)KHOCTI MOKYTh OyTH BUKOPHCTaHI B SIKOCTI TPaHUYHHUX YMOB
npyd BU3HAUYeHHI TexHonoriunux mnapamerpis JI[IM, a Takok mpu mpoektyBanHi JIIIM HoBHX
KOHCTPYKITIH.
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Technological modes research of the high-strength steel thick sheet straightening

Abstract. One of the main tasks to determine the technological settings of the sheet levelling machine is to
identify the maximum roll overlap. In the well-known works on the study of sheet metal-roll leveling, the overlaps
are set on the basis of experimental data, that is applicable for the leveling sheets from material with the 800 MPa
yield strength. But for materials with a higher yield strength additional research is required. The purpose of this
work is to establish criteria affecting the maximum allowable overlap for the working rolls by the leveler and to
determine the dependencies for the most rational working rolls adjustment. Within the framework of studies, an
algorithm of a mathematical model was developed that allows to determine the leveler technological settings
necessary for correcting the longitudinal curvature and comes down to determining the aligning coordinates for
each of the movable rolls depending on the known characteristics of the metal being processed, the leveler
geometric parameters, and the permissible value of the sheet residual curvature after leveling. Using the example
of implementing the developed finite element model of the sheet leveling process at the leveler 2850 of NKMZ
(Ukraine), it was found that the pickup condition has a dominant influence when leveling sheets with a thickness
of less than 6 mm, and with larger thicknesses the condition of the rolls strength is prevailing. With a decrease in
the yield strength of the material or the width of the sheets, this ratio will be redistributed towards the pickup
condition.
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