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1. PO3BUTOK HAyKOBUX OCHOB Ta YIOCKOHAJIEHHS IIPOLeCiB 6€3BiX0HOr0 PO3LiNIeHHSI COPTOBOTO i TPyOHOTO

IIPOKATy Ha OCHOBI 3aCTOCYBaHHS CIIOCO0iB KOMGIHOBAaHOI'O HaBaHTaKEHHS

2. Development of scientific foundations and improvement of the processes of weste-free separation of graded
and tubular rolled products based on the application of combined load methods

Pedepar:

1. Incepraliist cipsiMOBaHa Ha BUPiLIEHHS BaKJIMBOI HAYKOBO-TEXHIYHOI IPO6IEMU MigBUILEHHS €(PEKTUBHOCTI
IIpOLIeCiB pO3AisIeHHs IPOKaTy Ha 6a3i pO3BUTKY HAyKOBUX OCHOB, 3aCTOCYBaHHS HOBUX TEXHOJIOTIYHUX CIIOCOOIB i
3ac06iB KOMOIHOBAHOT'O HABAHTKEHHSI Ta PO3POOKM METOJMK ITPOEKTYBAHHS TEXHOJIOTIYHUX TIPOLIECIB,
o6s1aHaHHS Ta OCHACTKU. Po3pobieHa kinacudikalis 6€3BiAX0IHUX CIIOCO0IB PO3[iNeHHs IPoKaTy. 3acobamu
KOMOiHATOPMKM BUKOHAHUI CUHTE3 MEePCHNEKTUBHUX CIIOCO0iB KOMGIHOBAaHOTO HaBaHTaKE€HHS. HaykoBo
OOI'PYHTOBAHO METOJ, BUOOPY CI10CO0y 6€3BiIXOAHOTO PO3JiJeHHsI COPTOBOrO IIPOKATY i3 MaTepiasiB 3 pisHUMHU
MEeXaHIYHMMU XapaKTePUCTUKAMU 3 BUKOPHCTAHHSIM CUHEPTreTUYHUX KPUTEPIiB pyiiHyBaHHS Ta IPAaHUYHUX
nedopmaliiil. BctaHOB/IEH] 3a/1€KHOCTI TEXHOJIOTIYHUX [TapaMeTPiB IPOLeCy PO3[iJIEHHSI COPTOBOTO IIPOKATY

KOMOIHOBaHUM CTATUKO-AWHAMIYHUM HAaBaHTAXKEHHSIM CITOCOOOM TPUTOUYKOBOI XOJIOAHOI IOMKM 3rTHOM. Bu3HaveHi



3aJIEXKHOCTI 1711 PO3PAaXxyHKY TEXHOJIOTIYHMX ITapaMeTpiB IIPOLECY PO3AiJIEHHSI COPTOBOTO i TPyOHOTIO NIPOKATy Ha
npecax 3 KOMIIAKTHMMHU BUKOHABYMMU MeXaHi3MaMH, 5Ki 3a6e31e4yl0Th KOMOiHOBaHE HaBaHTaXeHHsI. Lle go3BoJsie
3MEHIINUTY €HEPrOCUJIOBI IapaMETPU IPOLLECY PO3AIIEHHS, WKIIJIUB]I HACIIKM PO3BAHTAXKEHHS IIPECa B KiHII
pobo4oro xoay i NiIBUIMIMUTU MOTO >KOPCTKICTh. BCTAaHOBJIIEHI 3aJI€5KHOCTI 17151 PO3PaxXyHKiB €HEPrOCUJIOBUX
IIapaMeTpiB Ta 3aKOHOMIPHOCTI IPOLeCy PO3/iJIeHHSI COPTOBOTO NIPOKATy KOMOIHOBAaHMM HAaBAaHTA>XKEHHSIM 33
PaxyHOK aKTUBHUX 3yCWJIb Je(OopMyBaHHs [IPECOM Ta peakKTUBHUX 3yCUJIb IIPY>KHOI fleopmaliii TeXHOJIOTiYHOI
CHCTEMH, 110 03BOJISIE NOCIiTOBHO 32 OOUH POOOYMII Xi/l BUKOHYBATU OIlepallii HAHECEHHs KOHIIEHTpaTopa
Halpy>KeHb i po3fisieHHs. 3arpOIIOHOBaHI 3aJI€KHOCTI /711 PO3PaxyHKiB CUJIOBUX IIaPaMETPIB IIPOLLECY PO3MiTIEHHS
COPTOBOTO MPOKATy KOMOiHOBaHMM HABAHTAKEHHSIM Y MITaMMax 3 AU(EePEHLiII0OBaHNM 3aTUCKOM IPOKATY, SIKi
BiZIPi3HAIOTHCS BPaXyBaHHSM BIUJIMBY BEJIMYMH KyTiB KJIMHOBUX MEXaHiI3MiB LITAMITY Ta KOHTAKTHOT'O TEPTS IIPU

BiZpi3Li, 0 NO3BOJISIE€ IPU3HAYMTHY OINITMMAaJIbHI [IapaMeTPU MEXaHi3MiB LITaMIIIB.

2. The dissertation is aimed at solving the important scientific and technical problem of increasing the efficiency of
the separation of graded and tubular products on the basis of the development of scientific foundations, the
application of new technological methods and means of combined loading and the development of methods for
designing technological processes, equipment and stamps. On the basis of the conducted literature analysis, the
main directions for improving the processes of waste-free separation of rolled and tubular products have been
determined, which consist in the creation of new schemes, increasing the capabilities of known waste-free
methods of separating rolled and tubular products and equipment for their implementation, the study of the laws
of mold formation, assessment of technological possibilities, modeling of technological modes, development of
methods of calculation and design of technological processes taking into account the features of external force
and kinematic influence. A classification of waste-free methods of separation of graded and tubular products has
been developed, and a synthesis of promising methods of combined loading has been carried out by means of
combinatorics. The justified feasibility of using promising mechanisms: wedge-hinged, crank-circular, crank-
rocker and their combinations, which provide the most favorable force and kinematic load mode during operations
of waste-free separation of graded and tubular products, which allows to reduce the magnitude of energy
parameters of separation and the consequences of unloading the press after removal of technological load. The
method of choosing a method of waste-free separation of rolled products from materials with different mechanical
characteristics using synergistic criteria of destruction and limit deformations is proposed and scientifically
substantiated. The proposed classification of materials according to their sensitivity to destruction. Further
development of regularity and dependence of technological parameters of the process of separation of graded
rolled products by combined static and dynamic loading by the method of three-point cold breaking by bending
was obtained. Developed dependencies for calculating the technological parameters of the process of separating
graded and shaped rolled products on presses with wedge hinge mechanisms of a new design, which provide a
combined load and an optimal schedule of changes in deforming forces, which allows reducing the energy
parameters of the separation process, the harmful consequences of unloading the press at the end of the working
stroke and increasing it rigidity. Dependencies have been established for the calculations of energy parameters
and the regularity of the process of separating graded rolled products by combined loading due to the active
forces of deformation by the press and the reactive forces of elastic deformation of the technological system,
which allows you to perform the operations of «applying the stress concentrator - separation» consistently in one
working step. We obtained a further development of the dependence for calculating the force parameters of the
process of separating graded rolled products by combined loading in differential clamp stamp of the rolled
products, which differ by taking into account the influence of the values of the angles of the wedge mechanisms of
the die and contact friction during cutting, which makes it possible to determine the optimal parameters of the die
mechanisms, which ensure an increase in the geometric accuracy of the obtained blanks. New methods of
separation of graded, shaped and tubular products and new designs of equipment and stamps for their
implementation are proposed. The novelty of the methods and proposed structures is protected by patents of
Ukraine. Methods of selection, calculation and design of separation processes using new methods: combined
static-dynamic breaking and separation using the energy of press unloading at the time of removal of the



technological load; method of calculating geometric, kinematic and power parameters of wedge-hinged
mechanisms of the proposed structures; recommendations for choosing the values of technological parameters
when separating graded and shaped rolled products using the proposed compact executive mechanisms and
differential clamp stamp of rolled products, prepared for implementation, separation processes and equipment
have been tested and implemented in production.
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dopma BiracHOCTI: /lepxasHa

Cdepa ynpassiHHS:

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Abxapi Iletiman baxmeHOBUY

2. Payman B. Abhari

KBasigikamnis: n.1.1., npodpecop, 05.03.05

InenTudikarop ORCID ID: He 3acrocosyetses

JopaTrkoBa indpopmanis:

IToBHe HaliIMeHYBaHHS PHAUYHOL 0COOH: Jlonbachka nepkaBHa MAMHOGY/iBHA aKazieMis
Kopg 3a €PIIOY: 02070789

Micue3HaxoaKeHHS: ByJI. AKazieMiuHa, 6y7a. 72, Kpamartopcesk, 84313, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZoMOCTi

Biacue IlpizBume Im's I1o-6aThKOBI [Naciynuk BiTtaniit AHaTOMOBAY
roJIOBH pagu

Biacue Ipizsume Im's I10-6aTbKOBI [Taciynuk BiTaniin AHaTOMIMOBUY
roJIOBYIOYOro0 Ha 3acigaHHi

BiamoBiganbHUH 32 MiITOTOBKY Kapnayx Cepriit 'puroposuy

00JIIKOBHX JJOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




