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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

3aKOHOMIpPHOCTI POPMYBaHHSI KOMIIO3ULIMHOI CTPYKTYpU BHACJiJOK CUHTE3y €HIOT€HHUX apMylOYMX YaCTUHOK B PO3IJIaBax Ha

MifHil1 OCHOBI
Ha3sBa po6oTHu (aHrJI)

Formation features of synthesis of the endogenous reinforcing particles in copper-based melts

Pedepar (yxp)

OG6'eXT IOCTIIKEHHsI - 3aKOHOMIPHOCTI CUHTE3Y AUCIepCHUX (a3, sIKi YTBOPIOIOTHCS IIPU B3aeMOJil po3raBiB Ha OCHOBI Mifi 3
3aJ1i30BYIJIEL}eBUMU CIIaBaMU. MeTa poOOTH - BUBYMTH 3aKOHOMIPHOCTI IIPOLIECiB oflepsKaHHsI KOMIIO3UTIB Ha MiJHil OCHOBI, sika
3MillHEHA AMCIIEPCHUMU YaCTUHKaMU Ta CUHTE30BaHUMHU (pa3zaMu, IO YTBOPIOIOTHCS IPU B3a€MOZIi PO3IIaBy 3 KOMIIOHEHTaMU
cucrtem "Cu-Fe-C-meran", po3pobuTy mpolecu ofiepskaHHsS KOMITO3ULIHUX MaTepiajiB, 10 MaloTh IMigBUIIEeHi TPUOOTEXHivHi
BJIACTUBOCTI. [y peasizauii MeTU Ta IOCTaBIEHMX Lijedl AaHoi po6oTy Oysio BHpPINIEHO HEepesiK HAaCTYIHUX 337ad: - aHaji3
icHyIOUMX METO[iB BUPOOHMIITBA CIIJIaBiB HA OCHOBi CHCTEM 3 PO3LIAPyBaHHSMMU; - BUBYEHHS CXUJIbHOCTI cuctemu Fe-Cu nmo
pO3MapyBaHHS NPU [AigIX MPHUCKOPEHOTrO OXOJIOMKEHHI 3i CTaHy OZHOPIZHOrO PiIKOro PO3YMHY Ta JIETYBAaHHS iHIIMMU XiMiYHUMU
eJIeMEeHTaMU; -~ JOCJIIPKEHO OCOOJIMBOCTI TBEpAOPinuHHOI piBHOBaru B cucremi Fe-Cu-C, 30kpema, CTPYKTypHUX i KiHETMYHUX
0COOJIMBOCTEN TNPYM MOHOTEKTMYHOMY pO3IIapyBaHHI, Ta IuQYy3ifHI NpOLecH MacolepeHOCY; - BHUBYEHO AaCIEKTH BILJIUBY
JIETYIOUMX €JIEMEHTIB, IO NOAAIOTHCS [I0 TBEPHOI Ta PigKoi (a3 Ha CTPYKTYPHi Ta KiHETMYHI 3aKOHOMIPHOCTI TBEPHOPigUHHOI
B3aemogii; - mocnimkeno MopdosoriuHi ocobanBocTell popMyBaHHS Ta KpuUcTasyisauii gucnepcHux ¢as, mo chopMyBalnucCh Ha
TPaHULll KOHTAKTy TBEPAOPIAUHHOI B3aeMOii; - BUBYEHO TBEPIOPIIMHHY B3a€EMOZil0 6araTOKOMIIOHEHTHUX PO3IJIABIB PEasIbHUX
MIJJHUX CIUIaBiB B KOHTEKCTI iX B3aeMO[ii 3 IPOMUCJIOBUMH CIUIABAMM 3aJ1i3a; - BCTAHOBJIEHI 3aKOHOMIPDHOCTI 3aCTOCOBAHO ISl
CTBOPEHHS TEXHOJIOTii BUPOOHUIITBA HOBUX TPUOOTEXHIYHMX BUPOOIB, 1O 32 CBOEIO BAPTICTIO Ta BIACTUBOCTSIMU € KOHKYPEHTO
3JaTHUMMU BiIHOCHO iCHYIOYMX CY4aCHHX TE€XHOJIOTIYHMX Pilll€Hb. 3allpONIOHOBAHI HOBi CIIOCOOM BUPOOHULTBA TPUOOTEXHIYHUX
BUpOO6iB Ha OCHOBi cuctemu Fe-Cu-C-X 3 posmapyBaHHSIM B DPiIKOMY CTaHi I'DYHTYIOTbCSI Ha BUSIBJIEHMX 3aKOHOMIDHOCTSIX
TBEPIOPIAMHHOI B3aeMOii i € ajbTepHATUBHMMU BifHOIIEHHIO IO TPAAMLIMHUX CNOCO6iB ofepxkaHHA JIKM HIISIXOM JIATTSL.
MIPOCOYEHHS], HaIlJIaBKU. [lepeBaroio 3alpONOHOBAHUX TEXHOJIOTIYHUX PpillleHb € iX eKOHOMIYHICTh Ta NMPOCTOTA BUKOHAHHS.
TexHosoriuHi pillleHHsI MOXYTb OYTM POBMIMPEHi [AJs1 BUPOOHULITBA BMPOOIB IIJISIXOM KOHTAKTHOI B3aeMofii (PyHKIiOHAJIbHUX

MarepiasiB Ha OCHOBI 3aJ1i3a, aaIoMiHil0 Marxiio Toulo, 111 CTBOPEHHS KOMITO3ULITHUX BUPOOIB CIIeliaIbHOTO NPU3HAYeHHS.
Pedepar (aHrI)

The object of study is the patterns of synthesis of dispersed phases, which are formed by the interaction of copper-based melts
with iron-carbon alloys. The purpose of the work is to study the regularities of the processes of obtaining composites on a
copper basis, which is strengthened by dispersed particles and synthesized phases formed during the interaction of the melt
with the components of Cu-Fe-C-metal systems, to develop the processes of obtaining composite materials having improved
tribotechnical properties. The list of the following tasks was solved for the realization of the purpose and the set goals of this
work: - analysis of existing methods of production of alloys on the basis of systems with bundles; - study of the tendency of the
Fe-Cu system to stratify under the action of accelerated cooling from the state of a homogeneous liquid solution and doping
with other chemical elements; - the features of solid-state equilibrium in the Fe-Cu-C system, in particular, structural and
kinetic features in monotectic stratification, and diffusion processes of mass transfer; - the aspects of the influence of alloying
elements that are added to the solid and liquid phases on the structural and kinetic regularities of solid-liquid interaction are
studied; - morphological peculiarities of formation and crystallization of dispersed phases formed at the interface of solid-liquid
interaction are investigated; - solid-liquid interaction of multicomponent melts of real copper alloys in the context of their



interaction with industrial iron alloys has been studied; - the established laws have been applied to create the technology of
production of new tribotechnical products, which in their value and properties are competitive with the existing modern
technological solutions. The proposed new methods of production of tribotechnical products based on the system Fe-Cu-C-x
with stratification in the liquid state are based on the revealed patterns of solid-liquid interaction and are alternative to the
traditional methods of obtaining LMB by casting, impregnation, surfacing. The advantages of the proposed technological
solutions are their cost-effectiveness and ease of implementation. Technological solutions can be extended to manufacture
products by contacting functional materials based on iron, magnesium aluminum, etc., to create special purpose composite
products.

Ingexc YIK: 544, 669-154:546.56:539.216

Kozau remarnynux py6opux HTI: 31.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Hassa npoaykuii (yKp): 3akoHOMipHOCTi GOpPMYyBaHHSI KOMIIO3UIIiIHOI CTPYKTYPU BHACJIiJOK CUHTE3Y €HJJOTEHHUX apMYI0UU

YaCTUHOK B PO3IJIaBaX Ha MifHIN OCHOBI

Hassa npoaykii (aurui): Formation features of synthesis of the endogenous reinforcing particles in copper-based melts
OuiKyBaHi pe3yJIbTaTH:

T'anyss 3acTOCyBaHHSI: METAIyPris

Omnuc npogykuii (yKp): BcTaHOB/I€HO 3aKOHOMIPHOCTI IIpoleciB po3noginy 3minH04MX ¢a3 B cucremi Fe-Cu-C-X. OnepskaHo
HOBi HayKOBi JJaHi CTOCOBHO NI€PETBOPEHDb B MOHOTEKTMYHIN cucTemi Fe-Cu C npu i3oTepMidHiil BUTPUMIL PO3IJIABY B iHTEpBai
TEeMIIepaTyp Ta HassBHOCTI MacOIIepeHOCy B TBEPZiil Ta pinkux (asax B yMOBAx iX KOHTAaKTHOI B3aeMO/Iil. JJOC/TiIPKEHO KiHeTUYHI
Iudy3iliHI YMHHUKY, IO BIJIMBAIOTh HA KiJIbKICTh i po3noin ¢a3 y po3mnasi Ipyu KOHTAKTHIN 0ro B3aEMO/Iii 3 TBEPLOIO
MOBepXHew. BCTaHOBIEHO HOBi 3aKOHOMIPHOCTI KiHETHUKU Ta MOPQOJIOTIYHIUX OCOGIMBOCTEN KOHTAKTHUX (a3, sIKi
KPUCTaJIi3yIOThCS 3 PO3IJIABY MiX IBOMAa TBEPAMMU IJIacTMHAMU. [T0Ka3aHO B3a€MO3B'I30K KIHETUYHUX [1APAMETPIB PO3MNOAINTY
(a3 npu ix KOHTAKTHIM B3aEMO/Ii 3i CKJIa[IOM i CTPYKTYPOIO TBEPIUX pPeareHTiB, Mo (POPMYIOTh IPaflieHTHUH MOTIK B MiTHOMY
po3masi. BU3HaU€HO TEXHOJIOTIUHI peKUMU OLEP>KAHHS JIUTUX TPUOOBUPOOIB 3 PYHKIIOHATIBHUM MIAPOM TOBLIMHOWO 10 10 MM,

SIKUi 32 CBOIMU NTOKa3HMKaMU He MOCTYIaeThes 6iMeTaniyHuM BUpo6aM TuIly "6poHs3a - cTaib", "craib - JIKM 3 npo6om”.

3anponoHoBaHi HOBI crlOCO6U BU
ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII:

Cragis 3aBepmenocri HTII: 3git o HIIKP
Bnposazykennsa HTII: He BnpoBamkeHO

CTpOoKH BIIPOBAZI>KEHHS. —

BHpPOGHHUK NPOAYKIi: -

Cno>kuBayi NpogyKuii: -

IlepcneKTHBHI PUHKH: -

IIpaBa iHTeIeKTyasIbHOi BJacHOCTi: OTpPMMaHO MIaTEHT

dopmu Ta ymoBu nepepavi npogykiii: [Ipogak «Hoy-xay»
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