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II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramy: BcraHoBiieHHs 3aKOHOMIpHOCTe! (OPMYBaHHS CTPYKTYPU €JIEKTPOyTOBUX IIOKPUTTIB,
BM3HAYEHHS iX Pi3UKO-MeXaHIUHMX XapaKTEePUCTUK IIPY HaNlWJIEHHi 3a cTangapTHoro (0,6 MIla) Ta nigsuienoro
trcky (1,0...1,2 MITa) po3nusioodoro CTpyMeH:o. JociiKeHHs] 3HOCOCTIMKOCTI Ta Tpr6OIOTiYHIX XapaKTePUCTUK
OTPUMAaHUX MOKPUTTIB. JJOCIiTHO-IIPOMUCIIOBA IEPEBipKa HAIIUJIEHUX [IOKPUTTIB HA AeTaIsIX
CiZIbCBKOTOCIIOAAPChKOi Ta XapuonepepooOHoi ranysi. [1ifroToBKa TEXHOJIOT{YHOTO perjiaMeHTa BilHOBJIEHHS
IeTajieil TUIy "Bay" METOJIOM €JIEKTPOAYTOBOrO HANMJIEHHS TIOKPUTTIB i3 IOPOMIKOBUX POTIiB CUCTEMU JIETYBAaHHS
Fe-Cr-Si-Mn-C n1 noTpeb cibChbKOTOCIOAAPCHKOi, XapuonepepoOHOoi, KOMyHaIbHOI, TPAHCIIOPTHOI Ta 0OOPOHHOI

rajysi.
IToyaToK eramy: 01.2024
3akiH4YeHHs eTamy: 12.2024

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KoHueniis BiHOBJIEHHS Ta NIOJIOBXEHHS €KCILyaTaliiHOTo pecypcy obJaiHaHHs HalBaKJIMBIIINX Tajy3ei

HapOJHOro rocrojapcTsa YKpaiHu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The concept of restoring and extending exploitation resource of equipments of the most important branches of
the national economy of Ukraine

Pedepat yKpaiHCBKOIO:

Brniepiue pospo6seno I1]] cuctemu nerysaHHs Fe-Cr-Si-Mn-Ti-B-C 3 ex3orepmiunoio muxtoto Cr(Fe)+B4C, mo
CIIPYSLJIO IPOTIKAHHIO €K30TEPMIUHUX PeaKlill Mi>K KOMIIOHEHTaMU IUXTH. SIK HACIiOK, NifJ Yyac HAalWJIIOBAaHHS
IIOKPUTTIB BUIIANIACS NONATKOBA TEIJIOBA €HEPTis, a B CTPYKTYpPi IOKPUTTIB (POPMYBaINCS HAATBEP]
HaHOpPo3MipHi yactouku 6opuzis (FeCr)2B, mo 3a6e3neynsio niaBuieHHs Qi3nKo-MeXaHIUHNIX XapaKTePUCTUK
MIOKPUTTSIM B LiZIOMY. JI71s1 3BHVDKEHHS TEMIIEPATYPU IJ1aBJIeHHS TyromnaBkux okenfis (Cr203 - 24350C, Al203 -
2050 oC, SiO2 - 17000C, Fe203 - 15660C) Ha noBepxHi Kparesb po3niasy [1]] go ix muxTu nogasanu 1o 1 mac.%
Na2B407, a6o B203. Po3p0o6s1eHO KOHCTPYKILilO0 COIJIOBOi CUCTEMHU MeTali3aTopa 1J1sl peasisalii Ha3ByKOBOTO
HaIWJIIOBaHHS IIOKPUTTIB 3i 30i7bIIEHHSIM TUCKY NOBiTPs Bif 0,6 1o 1,2 MI1a, B sKili BUKOPUCTAHO OABiliHE COIIIO
JlaBasis. 3a I0ro BUKOPUCTAHHS MWIBUMIKICTb MOBITPSIHOTO CTPYMEHIO 3POCTaJIa Bif 03BYKOBOi 10 HaA3BYyKOBOi (300 i
600 M/cex BiAnoBigHO), a MBUAKICTh KPAIlJIMH B METAJIO-TIOBITPSIHOMY IIOTOL 3MiHIOBasacs Bif, 130 no 250 m/cek.
BcTaHOBJI€HO, 1110 3HOCOCTINKICTh IIOKPUTTIB 3pOCTaa i3 30ibIIeHHSIM BMICTYy xpoMy Ta 60py y muxTi [1]] cuctemu
sneryBaHH4 Fe-Cr-Si-Mn-B-C, npnyomy 3a BAKOPUCTAHHS i JO3BYKOBOTO, i HAZI3BYKOBOTO PEKUMY HaIlIMJIIOBAHHS.
MakcumanbHU NO3UTUBHUY €(EeKT HaZI3BYKOBOT'O PEKMMY HAINIMJIIOBAHHS IIOKPUTTIB BABiYi I€pEBUILNB
3HOCOCTINKICTb cTasi Y12 3 TBepgicTio 840 HVO0,3. Jonasanus no muxtu [11] 90X6PI'C 6ypu (Na2B407), a6o 60pHOro
aHrinpuny (B203) cynpoBoAKyBasioCh MiBULEHHSIM 3HOCOCTIMKOCT] MOKPUTTIB Ha 25 Ta 35% BiNIIOBiAHO.
BopHouac Tpu60JI0riyHi XapaKTePUCTUKY MOKPUTTIB OyJIM PiBHOLiHHI, a60 X epeBaXkaau TPUOOJIOTiuHi
XapaKTePUCTUKY rapTOBaHOI CTasli 45 a60 MOKPUTTSI 3 FaJIbBAaHIYHO HAHECEHUM XPOMOM. 3aIIpOIIOHOBAHO
[IPAaKTUYHO BAKJIMBUY IIapaMeTP OLiHIOBAHHS CXUJIbHOCTI TOKPUTTIB 10 PO3TPICKyBaHHS, SIKUM BU3HAYAJIN SIK

CIiBBiJHOLIIE€HHS 3aJIMIIKOBUX HAIIPY>XEHb PO3TATy [ polly B IOKPUTTSIX OKOJI 10 iX KOre3uBHOi MilJHOCTi OB (0K0J1/0B).

Pedepar aHIJIiHCBKOIO:

For the first time, CW alloying systems Fe-Cr-Si-Mn-Ti-B-C with an exothermic charge Cr(Fe)+B4C have been
developed, facilitating exothermic reactions between the charge components. As a result, additional thermal
energy is released during coating spraying, and superhard nanosized particles of (FeCr)2B borides are formed in
the coating structure, which improves the physical and mechanical properties of the coating as a whole. To reduce
the melting point of refractory oxides (Cr203 - 24350C, Al203 - 2050 oC, SiO2 - 17000C, Fe203 - 15660C) on the
surface of CW melt droplets, up to 1 wt.% Na2B40O7 or B203 was added to their charge. A design of a nozzle system
of a metallizer for the implementation of supersonic spraying of coatings at increased air pressure (from the
generally accepted 0.6 to 1.2 MPa) was developed. This design uses a double Laval nozzle, providing a change in the
droplet velocity in the metal-air flow from 130 to 250 m/s. It was established that the wear resistance of the
coatings increases with an increase in the chromium and boron content in the CW charge, related to the Fe-Cr-Si-
Mn-B-C alloying system. Moreover, this was achieved using both subsonic and supersonic modes of spraying
coatings. The maximum positive effect of the supersonic coating spraying mode was twice as high as the wear
resistance of Ul2 steel with a hardness of 840 HV0.3. The addition of borax (Na2B40O7) or boric anhydride (B203) to
the charge of CW 90Cr6BMnSi was accompanied by an increase in the wear resistance of the coatings by 25 and
35%, respectively. At the same time, the tribological characteristics of the coatings were equal to or exceeded the
tribological characteristics of both quenchened steel 45 and the coating with galvanically applied chromium.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: Po3p06IieHs1 CKIaau TOPOUIKOBHX APOTIB IS €/IEKTPOAYTOBOTO HANMIIIOBAHHS
IIOKPUTTIB Ta BCTAHOBJIEHI iX (Pi3MKO-MeEXaHIYHi BIaCTUBOCTI. TE€XHOJIOTIYHMI PErJIaMeHT «BilHOBJIEHHS eTanen

THUITy «BaJl» HAMMUJIIOBAHHSIM €JIEKTPOAYTOBUX 3HOCOCTIMKUX [TIOKPUTTIB i3 IOPOLIKOBUX APOTIiB»

Hassa HTII aHr1ificbKo0¥0: Cored wire charge compositions for arc spraying of coatings were developed and
physical and mechanical properties of these coatings were established. Technological regulations "Restoration of
shaft-type parts by arc spraying of wear-resistant coatings from cored wires".

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3acTOCyBaHHS: 72.19 Jlocifi)KeHHs i €KCIIePUMEHTalbHi PO3pO6KH Y cdepi IHIMNX TPUPOAHUIHX i

TEXHIYHUX HayK (IHKeHepisl IOBEPXHi)
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: locnipni naprii nopomkosux apotis cucremu yieryBanHs Fe-Cr-Si-Mn-B-C 111 €1eKTpOyroBoro
HaIlWJIIOBaHHS [IOKPUTTIB Ha AeTajli TUITY «BaJl», 10 €KCIJIyaTyIOTbCS B yMOBAX BUCOKMX [MUTOMUX HaBaHTAKEHb.
diszuko-MexaHiuHi XapaKTePUCTUKU HAJ3BYKOBUX €JIEKTPOYrOBUX IIOKPUTTIB i3 IOPOLIKOBUX APOTIB CUCTEMU

neryBaHH4 Fe-Cr-Si-Mn-B-C.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoayKuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ1s1 3a6e3MeYeHHs eKCIIOPTHOrO NIOTEHIialy Ta 3aMillleHHIo iMnopTy, EkoHoMisg MartepiaiB
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2024
3aKkiHYeHHs eTamy: 12.2024

Cno>kuBaui npo,llyKni'l': [TinmpueMcTBa CibCbKOTOCIIOAAPCHKOTO MPU3HAUYEHHS], XapyorepeposHOi,

KOMYHAJIbHOI, EHEPreTUYHOI, TPAHCIIOPTHOI Ta OOOPOHHOI rayny3eil.
IlepcrieKTHBHI PUHKH: VkpaiHa. KpaiHu 6JIMKHbOTO 3apyO6iioKs
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:

IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:

HasaBHicTb Oi3Hec-IJIaHY:
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