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1. PO3BUTOK HAyKOBUX OCHOB Ta Y[ OCKOHAJIEHHSI [IPOLeCiB 6€3BiIX0OJHOr0 PO3iJIeHHSI COPTOBOTO i TPyOHOrO

IIPOKaTy Ha OCHOBI 3aCTOCYBaHHsI CIIOCO0iB KOMOIHOBaHOI'O HAaBAaHTAXXKEHHS

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. Incepranist cnpsiMmoBaHa Ha BUPillleHHS BaXKJIMBOI HAyKOBO-TEXHIYHOI Tpo6sieMH IifiBUILLIeHHS e(PEeKTUBHOCTI
IIPOLIECIB PO3[iJIEHHS IPOKATy Ha 6a3i pO3BUTKY HAyKOBUX OCHOB, 3aCTOCYBaHHS HOBUX TEXHOJIOTIYHUX CIIOCOOIB i
3aCc06iB KOMOIHOBAaHOTO HAaBaHTAKEHHS Ta PO3POOKU METOIMK IIPOEKTYBAHHS TEXHOJIOTIYHUX NIPOLIECIB,
00J1aHaHHS Ta OCHACTKU. Po3pobiieHa kinacudikalis 6e3BiIX0IHUX CIIOCO0iB po3TiseHHs TpoKaTy. 3acobamu
KOMOIHAaTOPUKU BUKOHAHUI CUHTE3 [1ePCIIEKTUBHUX CII0CO0iB KOMOIHOBaHOIO HaBaHTaXeHHs. HaykoBo

OOIPYHTOBAHO METOJ, BUOOPY CIIOCOOY 6€3BiTX0HOTO PO3[IiJIEHHSI COPTOBOTO ITPOKATy i3 MaTepiasiB 3 pisHUMU



MEXaHIYHUMU XapaKTEPUCTUKAMU 3 BUKOPUCTAHHSIM CUHEPTEeTUYHUX KPUTEPIiB PYHHYBAaHHS Ta FPAHUYHUX
nedopmariiii. BctaHOBEHI 3a71€KHOCTI TEXHOJIOTIYHYX [1apaMeTpiB IIPOLeCy PO3ZiJeHHSI COPTOBOrO IIPOKATy
KOMOIHOBaHUM CTATUKO-AWNHAMIYHUM HAaBaHTaXKEHHSIM CII0COOOM TPUTOUYKOBOI XOJIOAHOI IOMKM 3rMHOM. Bu3HaueHi
3QJIEXKHOCTI 1711 PO3PAaxyHKY TEXHOJIOTIYHMX ITapaMeTpiB IIPOLECY PO3AiJIEHHSI COPTOBOTO i TPyOHOTrO NIPOKATy Ha
Ipecax 3 KOMIIAKTHMMHU BUKOHABYMMU MeXaHi3MaMH, sIKi 3a6e31e4yl0Tb KOMOiHOBaHe HaBaHTaXeHHs!. Lle 1o3BoJsie
3MEHIINUTY €HEProCUJIOBI IapaMeTPU IPOLLECY PO3AiINIEHHS, WKIJJIMB]I HACIIKM PO3BAaHTAXKEHHS IIPECa B KiHII
pobodoro xoay i NiBULMIMUTY MO0 >KOPCTKICTh. BCTaHOBJIEHI 3aJ1€5KHOCTI 17151 PO3PaxXyHKiB €HEPrOCUIOBUX
IapaMeTpiB Ta 3aKOHOMIPHOCTI IPOLIECY PO3AiJIEHHSI COPTOBOTO IIPOKATy KOMOiHOBAaHUM HABAHTKEHHSIM 32
PaxyHOK aKTUBHUX 3yCUJIb JedopMyBaHHS [IPECOM Ta pEaKTUBHUX 3yCUJIb IIPY>KHOI Ileopmaliii TeXHOJIOTiYHOI
CHCTEMH, 1110 J03BOJISIE NIOCJiJOBHO 32 OOUH POOOYMII Xi/l BUKOHYBATU OIlepallii HAHEeCEeHHs KOHIIeHTpaTopa
HaIpy>KeHb i po3/iieHHs. 3allpOIIOHOBaHI 3aJIEKHOCTI /17151 PO3PaxyHKiB CUJIOBUX IIaPaMETPIB IIPOLLECY PO3MAiIJIEHHS
COPTOBOTO MPOKATy KOMOIHOBaHMM HABAHTAKEHHSIM Y LITaMIax 3 AU(ePEeHLiI0BaHUM 3aTUCKOM IIPOKATY, SIKi
BiZIPi3HSIOTHCS BpaXyBaHHSM BILJIMBY BEJIMYMH KyTiB KJIMHOBUX MEXaHiI3MiB MITAMITY Ta KOHTAaKTHOTO TEPTS IIPU

BiZIpi3Li, O NO3BOJIsIE IPUBHAYNTU ONITUMAJIbHI TapaMETPY MEXaHi3MiB IITAMIILIB.

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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yHiBepcureT "MetinBect [losiTexHika"

Kopg 3a €IPIIOY: 43663468

Micuesnaxo,zm(eunﬂ: [TliBnenne moce, 6ypuHok 80, 3anopixoks, 3anopisbkuil p-H., 69008, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpassriHHS:

InenTudikarop ROR:

CexkTop HayKH:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Abxapi Iletiman BaxMeHOBUY

2. Payman B. Abhari

KBastidikanis: 1.1.1., npopecop, 05.03.05

InenTudikarop ORCHID ID: He sactocoyerbcs

JoparkoBa iHdpopmamuist:

IIoBHe HaﬁMeHyBaHHH lopn,zmqﬂoi 0COOM: JloH6achka Jlep>kaBHa MaIMHOOYIiBHA aKageMmis
Kopg 3a €IPIIOY: 02070789

MicueBHaxo,ereHHﬂ: ByJI. AKazieMiuHa, 6ya. 72, Kpamartopcek, 84313, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104YHi BiZOMOCTI
Bisacue l'Ipianme IMm's I1o-6aTHKOBI [Taciyuuk Bitasmiii AHaTOIIMOBUY

TOJIOBH paju

Bsiacue IlpisBume Im's ITo-6aThKOBI [TaciyHuk BiTtaniit AHaTOMIOBAY
TOJIOBYIOYOTO Ha 3acCiiaHHi
BinmoBigaibHUH 32 MiZTOTOBKY Kapnayx Cepriii ['puroposiy

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHarosiiBHA

OisSIIBHOCTI




