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CTIMKOCTI ITabu

2. Improving the technology of continuous rolling through the simulation process using the strip’s criterion of
longitudinal stability

Pedepar:

1. O6'ext mocaimkeHHs. [IpoLiecu X0J104HOTO HENEPEPBHOTO IPOKATYBAHHSI 3 HATSDKIHHSAM TOHKOTO I1JIOCKOTO
IpoKaty. MeTo po60TH € MiBUIIEHHSs CTabiIbHOCTI i HAZIHOCTI NPOoLeciB IPOKATyBaHHS JIMCTIB HA OCHOBI
[10/1QJIBIIOTO PO3BUTKY TEOPETUYHMX OCHOB Ta METOAUKH OLIiHKU [103[I0BXHbOI CTabiIbHOCTI ITpoLecy
TOHKOJIMCTOBOTO ITPOKATYBAaHHS 3 HATSDKIHHAM. MeToM NOCTiIKeHb — B OCHOBY TEOPETUYHUX JOCJiIKEHb OyIn
NOKJIaZ€Hi METOM TeOPii IJIACTUYHOCTI, 0 BKJIIOYAIOTh YACEJIbHI PEKYPEHTHI pilleHHS KiHLeBO-Pi3HULEBUX (POPM
YMOB CTaTUKO-IVMHaMiqYHOI PIBHOBAaru BUAJIEHUX eJIEMEHTapHUX 00'eMiB ocepenKy nedopmaliii, imiTaLiiHOro
MaTeMaTU4YHOI'O MOJEJII0OBaHHS, iHK€HEPHI IiAX0[11, a TAKOXX PO3POOKY IIPAaKTUYHMX PEKOMEHAAlliil 3
YIOCKOHAJIEHHS PEXXUMIB HATSDKIHHS Ta OOTUCHEHHSI Ha HEIIEPEPBHUX JIMCTOBUX CTaHaX; (Qi3uuHe MOJEJIIOBAaHHS
TOCJIiIKYBaHMX TEXHOJIOTIH i 06/1aiHaHHS B Ta60PATOPHUX YMOBAX, BUMip T€OMETPUYHUX XapaKT€PUCTHUK.

TeopeTuyHi i TpakTHU4Hi pe3yabTaTu — pO3pO6JIEHO METOIVKY [IPU3HAYEHHS PalliOHaJbHUX PEKUMIB HATSDKIHHS Ha



HelepepBHUX CTAaHAX HA OCHOBI OLIiHKY MO30BXHbOI CTAbi/IbHOCTI ITabU B 0cepenKy Aedopmallii 3 HATSKIHHIM
[IpY BpaxyBaHHI [ii BHYTPILIHIX [TO3I0BXHIX CUJI IIJIACTUYHO Je(OpMOBAHOIO MeTaly; METOAUKA BU3HAYEHHS
MaKCHUMAaJIbHOI BEJIMYMHU HATSKIHHA 110 ITPOXOJax MPY Pi3HUX ITapaMeTpax i yMOBax IPOKaTyBaHHS Ha
HEeIePEPBHUX CTaHAX; JIA0OPAaTOPHA YCTAaHOBKA, SKa NPU3HAYEHA [1J1 JOCJIiIKE€HHS BIUIMBY BEJIMYMHU 3aJHBOTO
HATSDKIHHS Ha MTO3J0BXKHIO CTA0iNIbHICTh NPOLECY NPOKATKY; CIIOCI6 TPOKATyBAHHSI [IJIOCKUX BUPOOIB B rapsiaoMy
ab0 XOJIOIHOMY CTaHi: JIMCTIiB, CMYT, CTPiuOK, poJIbIU i MOKe OyTU BUKOPUCTAHUI Ha 6e3lepepBHUX ab0
PEBEPCUBHUX CTaHaXx; NOOY[0BaHi pallioHaIbHI PEXXMMU HATSDKIHHS Ha HENIEPEPBHUX JIMCTOBUX CTAHAX XOJIOJHOIO
IpoKaTyBaHH4. HoBM3HaA — Biepiie B SIKOCTi KPUTEPIIO OLiHKY MO30BXHbBOI CTa01IBHOCTI PO3KaTy i F[PaHUYHUX
YMOB IIPOKATKU 3alIPOIIOHOBAHO BUKOPUCTOBYBATH CEPENHIO PE3YJIbTYI0UY BHYTPIIIHIX TO30BXKHIX CUJI; BIIEPILE
BCTAHOBJIEHO BIUIMB HATSDKIHHS Ha MEXY II03J0BXKHbOI CTabiIbHOCTI MeTasny B ocepeaky aedopmaliii, a TaKoX Ha
CepeliHE pe3yJIbTyl04e 3HAaYE€HHS BHYTPIIIHIX MO3L0BKHIX CUJI i BCTAHOBJIEHO, 1O 3i 30iIbIIEHHSIM HATSDKIHHS
MI03/I0BXHSI CTAbiNIbHICTb PO3KATy 3MEHIIYETbCS; OTPMMAJa MOAAJIBIINI PO3BUTOK MOJEJIb [1JIaBHOI 3MiHM MUTOMUX
CHWJI TEPTSI 110 LOBXKUHI ocepenKy aedopmatiii, 1110 BifOBifiae rpaHUYHUM YMOBaM IPOLIECY IIPOKATyBaHHS Ta
BpaxoBYye [0JIOKEHHS HEUTPaJIbHOIO Nlepepisy, KiHeMaTU4YHi yMOBHU B IIJIaCTUYHIi 30Hi; BIIEpIIE BCTAHOBJIEHO, 11O 3i
301/IbIIEHHSM HATSDKiHHS ITA6M B MDKKIIITbOBOMY ITPOMIXKKY MOTipPIIYETCS CTIMKICTb IPOLIECY OCKIIbKU
3MEHIIYETHCS CePeHsI pe3yJIbTy04a BHYTPIIIHIX ITO3LO0BXKHIX CUJI 110 aOCOJIIOTHIN BeJIMYNHI, 1ie Ja€ MOXKJINBICTh
PO3pOOUTH pallioHaJIbHI PESKUMU HATSDKIHHS. BIIpoBa/i>keHHsl — MeTOIMKa BU3HAYEHHS M037I0BXKHbOI CTilIKOCTi
IIpoLieCy ITPOKATyBaHHS, 3a[IPOIIOHOBAHA B POOOTI Mae MPaKTUYHY LiHHICTb i MOXKe 6YTH BUKOPUCTaHa Ha
BUPOOHULITBI 1P YIOCKOHAJIEHH] iCHYIOUMX i PO3pOO6LIi HOBUX PEKMMIB HATSKiHHB i OOTMCHEHDb TOHKMX JIACTIB HA

Oe3nepepBHUX CTaHAX XOJIOJHOTO IIPOKaTyBaHHS, 1110 NifTBepIKeHO akToM. O6s1acTb — 0OpOOKa METaliB TUCKOM.

2. Object of research - Cold continuous rolling processes with thin flat rolled tension. The purpose of the work is
to increase the stability and reliability of sheet rolling processes on the basis of the further development of
theoretical foundations and methods for estimating the longitudinal stability of the thin sheet rolling process with
tension. Research methods - the theoretical studies were based on the methods of plasticity theory, which include
numerical recurrent solutions of finite-difference forms of conditions of static-dynamic equilibrium of isolated
elementary volumes of deformation zone, simulation mathematical modeling, engineering approaches, as well as
the development of practical recommendations for improving the modes of tension and reduction on tandem mill;
physical modeling of the investigated technologies and equipment in the laboratory, measurement of geometric
characteristics. Theoretical and practical results - the method of assigning rational modes of tension on
continuous states is developed on the basis of the estimation of longitudinal stability of the sheet in the
deformation zone with tension taking into account the action of internal longitudinal forces of plastically
deformed metal; the method of determining the maximum magnitude of the tension on the passes at different
parameters and rolling conditions on tandem mill; a laboratory unit designed to investigate the effect of the back
tension on the longitudinal stability of the rolling process; method of rolling flat products in hot or cold state:
sheets, strips, tapes, foil and can be used on tandem or reversible mills; rational tension modes are developed on
continuous sheet states of cold rolling. Novelty - for the first time, the criterion for evaluating the longitudinal
stability of the roll and the rolling limit conditions is the use of the average resulting internal longitudinal forces;
for the first time, the effect of tension on the limit of longitudinal stability of the metal in the deformation zone
was established, as well as on the average resultant value of internal longitudinal forces, and it was found that with
increasing tension the longitudinal stability of the roll decreases; model of smooth change of the specific friction
forces along the length of the deformation zone, which corresponds to the boundary conditions of the rolling
process and takes into account the position of the neutral section, kinematic conditions in the plastic zone, was
further developed; for the first time, it is found that with increasing stripes in the intracellular gap, the stability of
the process decreases as the average resulting internal longitudinal forces in absolute magnitude decreases, this
makes it possible to develop rational modes of tension. Introduction - the method of determining the longitudinal
stability of the rolling process, proposed in the paper has practical value and can be used in the production of
existing and developing new modes of tension and squeezing thin sheets on continuous states of cold rolling,
which is confirmed by the act. Scope — metalforming.
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