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M10JI0’KEeHbD 1040 KOHTAKTHOI B3a€EMO/Iii II0JIOCU 3 BaJIKaMU

2. Enhancement of sheet gauge rolling process longitudinal steadiness based on development of theoretical
representations of sheet and roll interaction

Pedepar:

1. B mucepTauii BUKOHaHi HOBi HAYyKOBO OOI'PYHTOBAaHi pO3pOOKU B 00JIACTi JOCIiIKEHHSI TO30BKHbBOI CTAJIOCTI
[IPOLLECY IIPOKATKU. YJOCKOHAJIEHO METOJ], OLIiHKY CTaJIOCTI IIPOLECY ITPOKATKU, IKUM I10JIAra€e y BU3HAYEHH] 3 €MI0p
KOHTaKTHUX HaIpy>KeHb rpadiky 3MiHU TOTOYHOI pe3yJIbTyI0u0i FTOPU30HTAILHUX KOHTAaKTHUX CUJL. 3 OCTaHHbOI
€I1I0pY BM3HAYAEThCSI IOKA3HUK CTAJIOCTi pouecy gedopmatii. [Ipy no3auTuBHOMY MOro 3HaY€HHI, Ipolec
IIPOTIKA€ B CTAJIOMY PEXKMMI, IPY HETATUBHOMY 3HAY€HHI - CTAJIN MPOLLEC HEMOXJIUBUI Ta MIPU HYJIbOBOMY
3HAYEHHi - HACTyIae TPaHUYHUI BUMNA0K Aedopmallii. YTOUHEHO TEOPETUYHY YMOBY 3aXBaTy MeTajly BaJIKaMU B
crasiomy pexxumi. [lokasaHo, 1o BifHOIIEHHS MaKCMMaJIbHOT'O KyTa 3aXBaTy B CTAJIOMY PEXKMMI IO CEPEIHBOTIO
KoeiljieHTy TepTs 3aJI€XXUTb Bifj yMOB TE€PTsI Ha KOHTAKTi Ta AopiBHIOE 1,43-1,44 nipu npokarui 6e3 3mallyBaHHs i 2 -
B PEXXUMI riIpOAUHAMIYHOrO TepPTs. JJOCTOBIPHICTD OLiHKM MTO3[0BXHbBOI CTAJIOCTI ITPOLIECY IPOKATKY 32

3aIIPOIIOHOBAHMM METOJIOM IiITBEPIKEHO IIPU aHali3i eKCIIePUMEHTAJIbHUX eMI0Op KOHTAKTHUX HaIlpy>KeHb Ta



icHylo4MX peXxumiB nedopmaliii Ha cTaHaxX XOJIO0AHOI IPOKATKY TOHKUX JIUCTIB Ta Tab. YIOCKOHAJIEH] iCHy104i
peskumu nedopmaliii Ha ctaHi xosonHoi npokatku 1500 [TAT "Mopysb", epeBaroo sIKUX € BeLeHHs MIPOoLecy 3
MEHIIVMMHU eHeprosuTpaTamu. [IpoBeieHo JOCIiIKEHHS BIIJIVBY BEJIMYMHU HATATY HA CTaJIiCTh IPOKATKU Ta
€HEepProCcuJIOBi NapaMeTpu npouecy. Pe3ysipraT po60TH NIPUMHATI 10 BUKopucTaHHd Ha [TAT "Monyses" i Ha kadenpi
06pO6KU MeTasliB TUCKOM JIHINPOA3eP>KUHCHKOTO 1epKaBHOTO TEXHIYHOTO YHiBEPCUTETY.

2. The thesis includes new, well-grounded scientific results in the field of rolling process longitudinal steadiness.
The method of rolling process longitudinal steadiness assessment has been enhanced. The method is based on
using contact stress plots to determine diagrams of current horizontal contact force resultant changes. The last
plot is used to determine the deformation process steadiness indicator. Its positive value means the process is
steady, while any negative value shows the steady process is impossible and a threshold deformation mode occurs
at zero value of the indicator. The theoretical condition of capturing metal by rolls in the steady mode has been
formulated more exactly. The ratio of maximum capture angle, in the steady mode, to average friction coefficient
has been shown to depend on friction conditions at the contact with its value in the range of 1,43 to 1,44 when
rolling with no lubrication and equal to 2 in the hydrodynamic friction mode. Validity of the rolling process
longitudinal steadiness assessment using the proposed method was confirmed when analyzing experimental plots
of contact stresses and existing deformation modes on cold and hot sheet and slab rolling mills. The existing
deformation modes have been enhanced for the 1500 PAT "Module" cold rolling mill resulting in lower power
consumption. Dependence of rolling steadiness and power consumption parameters of the process on tension was
studied. The results were accepted for use at 1500 PAT "Module" and at the Metal Pressure Processing Department
of Dniprodzerzhynsk State Technical University.
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