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JIOCJiIKEHb YKpaiHU
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CuHTe3 a7IMa30BMiCHUX KOMIIO3UTIB TepMoeopMalliiiHUM JIa3epHUM CIIIKaHHSIM [1J151 abpa3uBHOI 0OpPOOKHU

BEJINKOrabapUTHUX AeTajel aBia-, CygHO- Ta MAlIMHOOYIyBaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Synthesis of diamond-containing composites through thermodeformation laser sintering for abrasive machining of
large components in aerospace, shipbuilding, and machinery industries.

Pedepat yKpaiHCBKOIO:

Po3po6seHo NpUHIMIIOBO HOBUI ITpoliec TepMmoaedopMaliifiHoro jsazepHoro criikanHs (TJIC) s cunresy
KOMIIO3ULiIHUX 1IapiB 3 HAATBEPAUMU MaTepiasaMy (CUHTETUYHUMU aJIMa3aMy, KyOiYHUM HiTpuzom 6opy). Lei
IIPOLIEC € YHiBepCaIbHUM, OCKIJIBKY JI03BOJISIE BUTOTOBJISITU K OJHOLIAPOBI, Tak i 6araromapoBsi abpa3uBHi
iHCTPYMEHTH 3 MJIACKUMHU, UUTIHIPUYHMMU Ta (PACOHHMMU NIOBEPXHAMMU. JIO TOTO X BiH € THYYKUM. [HCTpyMEHT
MOXKE MaTH SIK IIPOCTY, TaK i CKJIAAHY KOHQIrypallito, 32aCTOCOBYBATHUCS 7151 0OPOOKY BUPOOIB i3 MOJiMEpHUX
Marepia’is (Byrje-, CKJIO-, OPraHOCKJIOIJIACTHKIB) Ta CTajiell pi3HOro Kjacy. 3allpONOHOBaHa CXEMA Ta
TexHOJIOoTiuHI npuHIuny peasnizauii TJIC e HaN6iNbII HOLITPHUMY 3 TEXHIYHOI Ta EKOHOMIYHOI TOUOK 30py. Lle
3YMOBJIEHO IIO€JHAHHIM EKCIIEPUMEHTAJILHUX | TEOPETUYHHUX JOCIIiIKEHD JIs1 BCTAHOBJIEHHS IIPUYAHHO-
HACJIiIKOBUX 3B’s13KiB MixX TexHosI0riyHMMU napameTrpamu TJIC Ta po3mipHuMI i (Pi3MKO-MexaHIYHUMU
XapaKTepPUCTUKaMU, CTPYKTYPHO-(A30BUM CTAHOM CMHTE30BaHMX KOMIIO3UTIiB. 3alaTEHTOBAHO HOBY OPUTiHAJIbHY
KOHCTPYKIIi0 Ta BUTOTOBJIEHO €KCIIEPUMEHTA/IbHU 3pa30K abPa3MBHOTO iHCTPYMEHTY Y BUIJISZi TIOPOSKHBOTO
LMJIiHAPY, Ha 30BHILIHIN [10BEPXHI SIKOrO PO3TalloBaHi 3MiHHI BcTaBku 3 abpa3uBHuM TJIC-mapom. Tpaguniinui
iHCTPYMEHT MIBUJIKO 3HOLIYETHCS, TOMY NIOTPeOye 4aCcTOi 3aMiHN, 110 36i/1blIye Yac IPOCTOI0 O6IaiHAHHSI.
Po3po6ieHnii iHCTpYMEHT Mae MifBUILEHY CTiMKiCTb 0 3HOUIYBAHHS Ta MOXKE MATH Gi/IbIIY IJIOILY pO60YO0i 30HU.
BactocyBanH TJIC, i1 BUTOTOBJIEHHS] iIHCTPYMEHTIB Ha METAJIEBUX 3B'$13KaX, IO3BOJISIE IOCSATTH 3HAYHO BUIIOI
IIPOAYKTUBHOCTI npouecy - 10 100 MM2 /xB., NOPiBHSHO 3 TPAIULIMHUMU CII0CO0aMU (FajibBaHiUHE OCAIKEHHS,
o6’emHe cnikaHH4). [JonatkoBumu nepesaramu TJIC € MOKJIMBICTb TPOrPaMOBaHO PO3MilllyBaTu abpa3uBHi 3epHa Ha
po6ouili moBepxHi i TMM camuM 3MeHIuTU 00 ~10 pa3iB BUTpaTH aiMasiB, a TaKOX 36i1bmuTH 10 ~20 pasiB MilHiCTb
iX 34ensIeHHs 3 METaJIEBOIO 3B'513K010. PO3p006IeHUIT iHCTPYMEHT IIPU3HaYeHui! 1151 abpa3uBHOi 06po6KU
BEJINKOrabapUTHUX JIMCTOBUX BUPOOIB, SIKi 3aCTOCOBYIOTLCS y CTPATEriYHUX Tajy3siX — aBia-, CyJHO- i

MaIIMHOOYAyBaHHi.

Pedepar aHI1iliChKOIO:

A fundamentally new process has been developed - thermal deformation laser sintering (TLS) - for the synthesis of
composite layers with superhard materials (synthetic diamonds, cubic boron nitride). This process is universal, as
it allows to manufacture single or multilayer abrasive tools with flat, cylindrical and shaped surfaces, and it is also
flexible - the tool can have both simple and complex configurations, be used for processing products made of
polymeric materials (carbon, glass, and organ fiberglass) and steels of various classes. The proposed scheme and
technological principles for implementing TLS are the most appropriate from a technological and economic point
of view. This is due to the combination of experimental and theoretical studies to establish cause-and-effect
relationships between the technological parameters of TLS and the dimensional and physical-mechanical
characteristics, structural and phase state of the synthesized composites. A new original design has been patented
and an experimental sample of an abrasive tool in the form of a hollow cylinder has been manufactured, on the
outer surface of which replaceable inserts with an abrasive TLS layer are located. Traditional tools wear out
quickly, so they need to be replaced frequently, which increases equipment downtime. The developed tool has
increased wear resistance and can have a larger working area. The use of TLS for the manufacture of tools on
metal bonds allows for significantly higher process productivity - up to 100 mm2 /min, compared to traditional



methods (electroplating, bulk sintering). Additional advantages of TLS include the ability to programmatically place
abrasive grains on the working surface and thereby reduce diamond consumption by ~10 times, as well as increase
the strength of their adhesion to the metal bond by ~20 times. The developed tool is intended for abrasive
processing of large-sized sheet products used in strategic industries - aircraft, shipbuilding and mechanica
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: CuHTE3 a6Pa3MBOBMICHNIX KOMIIO3UTIB TEpMOAEGOPMALiiHIM JIa3epHUM

CITiIKaHHAM Ta BUTOTOBJIEHHSA iHCTPYMEHTY Ha iX OCHOBI

Ha3zpa HTII aHrsi#icbKo0: Synthesis of abrasive-containing composites by thermal deformation laser

sintering and manufacturing of tools based on them

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi P€3yJabTaTH: Marepianu, Metoau, Teopii, rinoresu

l'asy3p 3aCTOCYBaHHSI: aBiaGynyBaHHs, MAIIMHOGYIyBaHHS, CYIHOOYIYBaHHS
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: ®opmysanus reomerpii, CTpykTypHO-()a30BOro CKjazy Ta BIaCTUBOCTEN KOMIIO3UTIB B IPOLIEC
TepMoiepOpMaLIifHOTO JIa3€PHOTO CIiKaHHS; BU3HAYEHHS ONTUMAJIbHUX PEXUMIB CHUHTE3Y; PO3pOOKa METOIUKU Ta
obs1agHaHHS 171 3a6e3reyeHHs] KepoBaHOro poamnoziny 3epeH CA abo KHB y po6oyomy mapi abpasauBHOTO
iHCTpYMEeHTY; LOCJIiIKeHHS BIUIMBY NOJABaHHS HAHOAMCIIEPCHUX METaeBUX MOPOIIKIB Ha TPOL[eCH 3MOYyBaHOCTI
NIOBEPxHi abpa3uBHUX 3€PEH PO3IJIABOM 3B'SI3KM CTPYKTYPY Ta MeXaHiuHi BJIaCTUBOCTi CUHTE30BAHUX KOMITIO3UTIB;
pO3po6Ka KOHCTPYKLii a6pasuBHOrO iHCTPYMEHTY UUIIHIPUYHOI (POPMU 11711 0OOpPOOKM BEIMKOrabapUTHUX JeTael;
BUTOTOBJIEHHS €KCIIEPYMEHTAJIbHOTO 3pa3Ka iHCTpyMeHTy 3 abpasuBHUM mapoM HTM; po3po6ka pekoMeHanii

1010 IIPAKTUYHOTO BIIPOBAMIKEHHS PE3YyJIbTATIB.
ConianbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis marepiasis, [TigBuieHHs NIPOAYKTUBHOCTI
npari
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
IToyaTok eramy: 03.2025
3akiHyeHHs eTamy: 11.2025
Crnio>KkuBavi NPOAYKILii:
IlepcneKTHBHI PUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):
HoparkoBa iHdopmamist:
OxopoHHi gokymeHTH Ha OITIB

BHHAX0JH, KOPHUCHI MOJeJIi, IPOMHMCJIOBI 3pa3KH: 1. lllnidbysanbuuii 6apabaH: mar. Ha BUHAXi]
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