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Tema gucepranii:
1. Po3BUTOK HAaYKOBNX OCHOB CTBOPE€HHS BaJIKOBUX HpeCiB 3 pO3MINPpEHNMU TEXHOJIOTIYHUMU MOSKJIMBOCTSIMU Ta

30i7IbIIEHMM PECYPCOM €KCILIyaTallii

2. Development of scientific bases of creation of roll presses with the expanded technological possibilities and the
increased service life

Pedepar:

1. Incepralist npUCBsY€Ha BUPIlIEHHIO BAXXJIMBOi HAYKOBO-TEXHIYHOI POOJIEMU CTBOPEHHSI BaJIKOBUX IIPECIB 3
MIAPOKUMU TEXHOJIOTIYHMMU MO>KJIMBOCTSIMU Ta 30iJIbIIEHUM PECYPCOM €KCILTyaTallii 1151 OpUKETYBaHHS
IpibHOMpaKLiTHNX CUPOBUHHUX MaTepiajiB B MeTalypriiiHii Ta CYMDKHMX rajayssx IPOMHKCJIOBOCTI. Briepiue
BCTaHOBJIEHO B3a€MO3B'SI3KM Ta OTPUMAHO aHAJIITUYHI 3aJIE>KHOCTI BEJIMYMHY 3HOCY BaJIKiB 3 [IapaMeTpamu
OpUKeTyBaHHS. PO3p006sieHO HOBUII METOJ, IPOTHO3HOI OLiHKM NapaMeTpiB OpUKETYBaHHSI IPY Pi3HOMY CTYIIEHIO
3HOCY 6aHZaXiB. BUKOpUCTaHHS 3aIIpONIOHOBAHOTO METOY LO3BOJIUTH MiABUIIUTY PECYPC eKCITyaTalii 6annaxis

BaJIKOBUX ITPECiB. Briepie BCTAaHOBJIEHO B3a€MO3B'SI3KM MK HAIIPY>)KEHHSIMU B YIIIbHIOBAHIN MMXTI i MPY>KHOIO



nicssgiero 3 ypaxyBaHHAM KOHirypatlii Ipecylo4ux oBepxoHb. PO3p06JIeHO eKCIIEPUMEHTAIbHO-aHAJIITUMHNAN
METOJ] Ta MaTeMaTHU4HYy MOJIeJlb BUBHAUEHHSI BEJIMYMHM i OLiHKY BILIMBY IIPY>KHOI Micyszil Ha SKiCTb OPUKETIB.
BukopucraHHs MeTOZy J03BOJIsI€ BU3HAYATH PallioOHabHi FeOMETPUYHi TapaMeTpyu POPMYIOUUX €JIEMEHTIB Ta
MOJ€JIIOBATH HOBI TUMN iX Mogudikanii. Ha ocHOBI TpaHC(POPMOBAHOrO METOY aHali3y iepapxiii po3pobseHo
METO/] Ta MaTeMaTUYHY MOJIEJIb /1J11 BUOOPY palioHanbHOI KOHPirypatii npecyo4ynx MoBepXOHb BaJIKiB, sKi
BPaxXOBYIOTb 3B'SI3KY F€OMETPUYHUX [1apaMeTPiB POPMYIOUUX eJIeMEHTIB 3 XapaKTepUCTUKaMU IIPOLeCy
OpUKETYBaHHS i IOKa3HWKaMU eKCIlyaTalii 6aHfaxiB. PO3BUHEHI ySBIEHHS IPO BIUIMB WIBUAKOCTI IpEeCyBaHHS
IIMXTU B OCEPEIKY BAaJIKOBOTO IIpeca Ha €HEProCUJIOBi MapaMeTpy NMpoLecy OPUKETYBaHHS. BCTaHOBIEHO
3aKOHOMIPHICTb OIIOPY IIKXTY CTUCKAHHIO, IKa B 3araJlbHOMY BUIIAJIKY ONUCYEThCs piBHSAHHIM p=kn-a-Kyb, e kn -
[IOTIPaBOYHUI KoeillieHT, sIKMi1 BpaxoBye BIJIMB IIBUJIKOCTI pecyBaHHs. OTpUMaHi 3 ypaxyBaHHSIM
PO3Ppax0OBaHOro NONPABOYHOro KoedillieHTy KPUBI YIIIiJIbHEHHS], IO € iHTerpaJbHMMU BilOOPa)KEHHSIMU
BJIACTUBOCTEN IMXTH, L03BOJISIIOTH /111 06PAHOI MIBUIKOCTI IPECYBaHHS (YACTOTU OOEPTAHHS BaJIKiB) OLIIHUTH
BEJINYMHY TUCKY, 1110 PO3BUBAETHCS B ocepenky aedopmaliii i, BiflI0BiIHO, MAKCMMaJIbHO MOKJIMBUI KoeillieHT
yuinbHeHHS. OTpUMAay NOAaJbIINAYM PO3BUTOK TEOPETUYHI YsIBJIEHHS PO B3a€MO3B 130K KOHCTPYKTUBHUX
IapaMeTpiB ITHEKOBOTO MiNIPEeCOBHUKA 3 [IapaMeTpaMU [IPOLLECY OPMKETYBAHHS y BAJIKOBOMY IIPECi.
3anponoHOBaHO MaTEMATUYHY MOZEJIb BU3HAYEHHS PalliOHAJIbBHUX KOHCTPYKTUBHUX | €HEPrOCUJIOBUX [TApAMETPIB
IIHEKOBOTO MiATIPECOBHUKA, SIKa BPaxoBye (i3MKO-MeXaHiyHi BJIACTUBOCTI IIMXTH, [0 6PUKETYETHCSI, PEXKUMU
PO6OTH BaJIKOBOTO IIPeCa Ta [103BOJIsI€ OOIPYHTYBAaTH YMOBU 3aCTOCYBaHHS MifIPECOBHUKA. PO3p06J1€HO OCHOBHI
TI0JIO>KEHHSI CTBOPEHHSI KOHCTPYKILil BaJIKOBUX ITPeCiB HA 6a3i CTPYKTypHO-TIapaMeTPUYHOTO CUHTE3Y Ta aHali3y.
3anpornoHoBaHa iepapxiuHa CTPYKTypa AeKOMIIO3Ullii BaJIKOBUX IIPECIB, SKa 3aCHOBaHa Ha Kiacudikanii ix
KOMIIOHYBaJIbHUX i KOHCTPYKTVBHUX pillleHb 32 MOIYJIbHUM IIPUHLUIIOM. PO3p06JI€HO aITOPUTM CTPYKTYPHO-
IapaMeTpUYHOr0 CUHTE3Y i croci6 ioro peasnisauii 10 NOMyKy palioHalbHOI KOHCTPYKIi BAJIKOBUX IPECIB.
BripoBamkeHO: TEXHIYHA JOKYMEHTAllisl Ta pEKOMEHALII [0 0 BUTOTOBJIEHHS BOOCKOHAJIEHUX KOHCTPYKIi
BasIkoBUX npeciB ([II1 « /ExcriepyuMmeHTasbHO-BUPOOHUYE TiTIIPUEMCTBO IHCTUTYTY YOpHOI MeTanyprii im. 3.1.
Hekpacosa HAH Ykpainu 3a y4acTio niillpueMCTB-IIaPTHEPIB); TEXHOJIOTii OpUKEeTYBaHHS Kapbiny KpeMHilo Ta
BI,OCKOHaJIEHOi KOHCTPYKLii BasikiB ripeca (TOB «I1'aTuxarcbkuil 3aBof, METANYPriliHUX CyMilIei»);
€KCIIEpMMEHTaJIbHO-TIPOMUCJIOBOTO IHEKOBOTO ITiJIIPECOBHMKA BaJIKOBOTO TIpeca /1J1s1 OpUKeTyBaHHS ByIJjleLeBUX
€HEepreTUYHo LiHHUX ApioHOoPpakuiiHux Marepianis (TOB «[IpomMbpukeT»); peKOMeHialliil 010 BOOCKOHAIEHHS
KOHCTPYKIii ITHEKOBOro MiANnpecoBHMKa Ta JiHii npuBoay npeca (TOB «biorymoc»); TeEXHOJIOTii BUPOOHMLITBA
VIIIIbHEHOTO MPOAYKTY 3 APiOHOPPaKLiHNXK Ta IWJIOBUIHUX 3a1i30BMiCHUX BTOpuHHUX MaTepianis ([TAO «MMK

[nniga», TIAO «A30BCTasb»).

2. The dissertation devoted to the solution of an important scientific and technical problem of the creation of roll
presses with wide technological possibilities and the increased service life for briquetting of small fractional raw
materials in metallurgical and related industries. For the first time, relationships established and analytical
dependences of the amount of roll wear with briquetting parameters obtained. A new method of predictive
estimation of briquetting parameters at different degree of roll wear is developed. The use of the proposed method
will increase the service life of the rolls of briquette presses. For the first time, the relationships between stresses
in the compacted material and the elastic aftereffect taking into account the configuration of the pressing surfaces
were established. An experimental-analytical method and a mathematical model for determining the value and
estimating the influence of the elastic aftereffect on the quality of briquettes have been developed. Using the
method allows to determine the rational geometric parameters of the forming elements and to model new types of
their modification. Based on the transformed method of hierarchies analysis, new method and mathematical model
for selecting a rational configuration of pressing surfaces of rolls, which take into account the relationship of
forming elements geometric parameters with briquetting process characteristics and rolls exploitation parameters
was created. The ideas about the influence of pressing speed in the roll press on the briquetting process
parameters developed. The regularity of the resistance of fine-grained material to compression is established,
which in the general case is described by the equation p=kn-a-Kyb, where kn is the correction factor, which takes
into account the influence of the pressing speed. The compaction curves obtained taking into account the



calculated correction factor, which are integral reflections of the properties of the compacted material, allow to
estimate the value of pressure developing in the deformation center and, accordingly, the maximum possible
compaction coefficient for the selected pressing speed (roll speed). Theoretical ideas about the relationship
between the design parameters of the screw feeder with the parameters of the briquetting process in the roller
press were further developed. A mathematical model for determining the rational design and power parameters of
the screw feeder, which takes into account the physical and mechanical properties of the briquetted material,
modes of operation of the roll press and allows to justify the conditions of use of the press. The basic provisions of
creation of designs of roller presses on the basis of structural-parametric synthesis and the analysis are developed.
The hierarchical structure of decomposition of roller presses which is based on classification of their layout and
constructive decisions on a modular principle is offered. An algorithm for structural-parametric synthesis and a
method for its implementation to find a rational design of roll presses have been developed. Implemented:
technical documentation and recommendations for the manufacture of advanced designs of roll presses (SE
Research and Production Enterprise of the Iron and Steel Institute of Z.I. Nekrasov of NAS of Ukraine, with the
participation of partner companies); technologies of briquetting of silicon carbide and improved design of press
rolls (LLC "Pyatihatsky metallurgical mixtures plant"); experimental-industrial screw feeder of roller press for
briquetting of carbon energy-valuable materials (Prombriket LLC); recommendations for improving the design of
the screw feeder and the press drive line (LLC "Biohumos"); technologies for the production of compacted product
from fine-grained and pulverized iron-containing secondary materials (PJSC "MMK Ilyich", PISC "Azovstal").
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