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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK aHAJIITUYHUX METO/iB MOJI€J/II0BaHHS IPOLIeCY IPECYBaHHs IPiOHO(PaKLiHMX MXTOBUX MaTepiaiB

ripHUYO-METAYPriiHOTO KOMILJIEKCY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of analytical methods for modeling the process of pressing fine fractional charge materials of the

mining and metallurgical complex

Pedepar yKpaiHCBKOIO:

Y po6oTi BocigpKeHo [poLec YililbHeHHs IpiOHO(paKkUiiiHuX MaTepiaiB, 10 Bigpi3HAI0ThCS 32 Qi3UYHNUMY,
di3nKO-XiMiuHMMU Ta Pi3MKO-MEXaHIYHMMMU BJIACTUBOCTSIMU. BUKOHAHO aHali3 iCHyI0YMX MOZEJIEN YIiIbHEHHS
IVICIIEPCHUX MaTepiasiB, BU3HAUE€HO OCHOBHI HAIIPSIMKU X 3aCTOCYBaHHS i c()OPMYJIbOBaHi BUMOTHU [0
PO3pOo06III0BaHUX MoJeseil. Po3po6yieHo Tpu HOBUX PiBHSIHHS IIpecyBaHHs ApioHodpakuiiinux matepiasis MK,
BCTAHOBJIEHI aHAJITUYHI 3a71€)KHOCTI TEXHOJIOTIYHUX i CUJIOBUX XapaKTE€PUCTHK IIPOLIeCy YIiIbHEHHS Bif, (i3uKo-
MEXaHIYHUX BJIACTUBOCTEN MMXTH, 10 JO3BOJIAJIO: MiABUIIMUTY TOYHICTb allpOKCUMallii eKCIIEPUMEHTATbHUX
Iiarpam yuliIbHeHHs [P NiJBUIEHUX i BUCOKMX TUCKaX [IPECYBAHHS; YIOCKOHAIUTHA CIOCOOU BU3HAYEHHS
TEXHOJIOTIYHUX XapaKTEPUCTUK Ipoliecy (CTabisizylouoro THCKy IpeCyBaHHSI, EHEPrOEMHOCTI Ta >KOPCTKOCT
LIMXTH); PO3POOUTU rpadoaHaiTUUHUN MeTO], ifeHTudikallii OKpeMux cTafiil jeopmaliiiHuX NpoLeciB
[IpeCcyBaHHS; PO3POOUTH €KCIIepUMEHTATbHO-aHANITUIHUI METO I, ITOTIepeHbOI OL[iHKY YIIiIbHIOBAHOCT] MUXT B
Jliara3oHi TUCKIB Bij HU3bKUX J10 MiABUIIEHUX i BUCOKUX; 3alIPOIIOHYBAaTH HOBUH OKa3HUK YIIiJIbHIOBAHOCTI
Ipi6bHO(pakLiiiHuX MaTepiaiB. BcTaHOBJIEHO i ONKMCAHO 3B'S130K YIIiIJIbHIOBAHOCTI IOPOIIKOBUX MaTepiasis 3
rOMOATOMHUX i FETEPOATOMHUX CIIOJIYK 3 IOKa3HMKAMU MILIHOCTi XiMiYHOTO 3B'S3KY, €JIEKTPOHHOIO OYA0BOIO i
€Heprier MKaTOMHOI B3aeMoii TBephoro Tina. [lokazaHa JOUIBHICT CHIJIBHOTO NOCiIKEHHS BIUIMBY [IPUPOIU
PEYOBMHM i CTPYKTYPHUX XapaKT€PUCTUK IIVXTU Ha VIIiJIbHIOBAHICTh AUCIIEPCHUX MaTepiaiiB. Ha OCHOBI
MOJI€JIIOBAaHHS BIUIMBY TEXHOJIOTIYHUX (AKTOPIiB HA IapaMeTpU Mpolecy NpecyBaHHs APiGHOPPaKLiMNHAX
3a71i30MiCTKUX MaTepiasiB (YILiIbHIOBAHICTh, HACUIIHY LiJIbHICTh, TEKYYiCTh) TOKa3aHa JOLiNIbHICTh BUKOPUCTAHHS
3aIIPOIIOHOBAHOr0 B pOOOTI MTOKa3HMKA YILiIbHIOBAHOCTI IIpY BUPillleHHI 6araToMipHUX ONTUMI3aliiHUX 3213y,
IIOB'S13aHUX 3 PO3POOKOIO i BLOCKOHAJIEHHSIM TE€XHOJIOTii 6puKeTyBaHHs ApioHoPpakuiiinux matepianis MK B

BaJIKOBUX IIp€Cax.

Pedepar aHIJIiHCBKOIO:

The process of compaction of fine-grained materials, which differ in physical, physico-chemical and physico-
mechanical properties, is investigated in the work. The analysis of existing models of compaction of dispersed
materials is carried out, the basic directions of their application are defined and requirements to the developed
models are formulated. Three new equations of compression of fine fractional materials of MMC are developed,
analytical dependences of technological and power characteristics of process of consolidation on physical and
mechanical properties of charge are allowed that allowed: to increase accuracy of approximation of experimental
diagrams of consolidation at the raised and high pressures; to improve the methods of determining the
technological characteristics of the process (stabilizing pressing pressure, energy consumption and stiffness of the
charge); to develop a graphoanalytical method of identification of separate stages of deformation processes of
pressing; to develop an experimental-analytical method of preliminary assessment of the density of charges in the
pressure range from low to high and high; to offer a new indicator of compaction of fine-grained materials. The
connection of the compaction of powder materials from homoatomic and heteroatomic compounds with the
indicators of chemical bond strength, electronic structure and energy of interatomic interaction of a solid is
established and described. The expediency of a joint study of the influence of the nature of the substance and the
structural characteristics of the charge on the density of dispersed materials is shown. Based on the modeling of



the influence of technological factors on the parameters of the pressing process of fine-grained ferrous materials
(density, bulk density, fluidity) shows the feasibility of using the proposed density index in solving
multidimensional optimization problems related to the development and improvement of briquetting materials.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/ ON€epeNHbOI OLHKY yIIIbHIOBAHOCTI IKXT 3 APIGHOMPAKLIAHIX

MarepiasiB ripHU40-MeTaNIyPrifiHOrO KOMIUIEKCY IIPU MiABUIEHNX Ta BUCOKUX TUCKAX [IPECYBaHHS.

Hazpa HTII anrJiiicbKo10: The method of preliminary assessment of the density of fine-fraction charge

materials of the mining and metallurgical complex at high pressing pressures.
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OLiHUTYU MOKJIMBICTb OCATHEHHS [IpY IIPeCyBaHHi 331aHOI IiJIBHOCTi OPUKETY 3 KOHKPETHOTO MKUXTOBOIO CKJIALY,

BubOparu TP 6puKeTyBaHHS, BUBHAYUTH €HEPrOCUJIOBI Xapak-K1 i KOHCTPYKTUBHI 0COBJIMBOCTI 06J1aHAaHHS
l'asmy3b 3aCTOCYBaHHS: YopHA MeTalypris
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: ExciepumenTanbHO-aHaTI TUYHUI METO]I, TIOTIEPEAHBOI OLIHKY YIIIIBHIOBAHOCTI IIUXT 3
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IIpecyBaHHS, KUl nependayae No6yoBy JiarpaM MpecyBaHHs WUXT IPU TUCKax A0 220 MIIa, 3 BUKOPUCTaHHIM
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