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The paper presents the results of a study on the development of a composite material
obtained using the method of self-propagating high-temperature synthesis. Titanium,
carbon, aluminum powder, silicon, aluminum, iron oxides, and PT-NA-01 thermosetting
powder were used as the starting components of the component. The matrix material is self-
fluxing powder PG-10N-01. The surfacing process is carried out by arc surfacing with a
non-fusible graphite electrode. The developed composite material is recommended for use
in restoring and hardening the surfaces of machine parts and tillage equipment working
units.

Keywords: resource, abrasive medium, high-temperature synthesis, surfacing, process,
charge.

AKTYyaJbHICTB A0c/izkeHHs. OIHIEIO 3 IPUYUH HU3BKOTO pecypcy AeTayieil Ta
pobOUMX OpraHiB IPyHTOOOPOOHMX MaIIMH (JIEMENIiB IUTYTiB, CTPUIYACTUX JaIl,
JTMCKOBUX OOPOH Ta 1H.) € THTEHCHUBHE 3HOIIYBAHHSA iX MOBEPXOHb, SIKI MPAIIOIOTH B
ymMoBax aOpasuBHOro cepefoBuiia [1]. Bimomi Marepianm nis HarutaBiICHHS,
Hanpukian, exekrpogau tumy Monolit T-590, abo camoduitocyror0Yi MOPOIIKH THITY
IIT"-10H-01, K1 pekoOMeHI0BaHO BUKOPUCTOBYBATH JIJIsi 3MIITHEHHSI TaKUX JIeTaJleH,
HE 3aBXKIM 3a0e3meuytoTh HeoOX1qHUM pecypc. B 3B’s3Ky 3 1uM BUOip mMaTepialiiB Ta
TEXHOJIOT1M 3MIIIHEHHSI pOOOYMX MOBEPXOHB ACTaleil 3 METOIO MIJIBUIICHHS PECYPCY
MAIIIUH € aKTyaJIbHUM.
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Metoro poGoTm € po3poOKa KOMIO3UIIMHOTO MaTepiany, OAEepX aHoro 3
BUKOPUCTAHHSM  CaMOIOIIMPIOBAHOTO  BUCOKOTEMIEPATYPHOTO  CHUHTE3y s
3MII[HEHHSI TIOBEPXOHb JeTajied MalluH, sKI MpalioloTh B yMOBax aOpa3MBHOIO
CEpeIOBHUIIA.

Bukiaa ocHoBHOro marepiany. /[lns oTpumanHs 3HOCOCTIHKOI poOouoi
MMOBEPXHI JieTani 0yJI0 BUKOPUCTAHO METOJ TyrOBOTO HAIUIABICHHS KOMITO3UIIIHHUM
MaTepiaioM, SKH Oyno oJepkKaHO 3 BHUKOPUCTAHHAM CaMOMOLIMPIOBAHOTO
Brucokotemiiepatypaoro cuutesy (CBC). OTpumaHHS KOMITO3HMIIITHOTO MaTepiaily
3MiCHIOBaNM y nBa eranu. Ha mepmiomy ertami Oyfo MiATOTOBJICHO WHIMXTY, SKa
MICTHJIa TOPOIIOK TUTaHy T1, mopomiok Byriemio C, okcuau kpemuiro SiO, Ta
amomiito Al,Oz, siki OynM gomaHi y BUIVIAAI BOTHETPHBKOI IIMHH. Takosk, mjs
MiJCUJICHHS! TEPMIYHOTO e(eKTy peakiii B MEXaHIuYHy CyMilll BBEJCHO aJTIOMIHIEBY
nynpy Al, oxcum 3amiza Fe,O; Ta Tepmopearyrounii mopomok I[1T-HA-01.
3MilIyBaHHS Ta MEXaHIYHY aKTHBALl0 IIMXTH 3[1MCHIOBAIU Yy KYJIbOBOMY MIIMHI
mozaem KM-1, npotsrom 15 xB, npu 130 06./xB Ta cniBBiaHoweHH1 1 : 40 macu
IIUXTH JI0 MacH MaJlalouux TUT (iaMeTp KyJib 6 mm) [2].

[Ticas Mexaniunoi aktuBamii o muxtu gomaBanu 10 % xieo «Metylany,
MepeMIlTyBalId /10 MACTOMOAIOHOTO CTaHy Ta MOMIIIAIN Yy CIeliaibHy mpec-hopMmy,
B SKIil BHTOTOBISUTM 3pa30K MUIAXOM MPECYBaHHS 3 BUKOPHUCTAHHAM PYYHOTO
ripaBiiyHoro npecy mia tuckom 5 Mlla. Onepxkannii 3pa3ok Bucotor 20 MM Ta
giameTpoM 16 MM TpocymryBaid TpoTsAroM 72 roxa. 3a Temmeparypu 25°C
IniniroBannss CBC-miporiecy 3/1MCHIOBAIM IUISXOM MiIBOY TEIJIOBOTO IMIYJIbCY 3a
JOTIOMOTOI0 PO3’KapeHoi HiXpomoBoi cripaii (puc. 1) [3].

Ha apyromy eramni ojep»aHuil CIik moapiOHIOBAIU J0 MOPOIIKOBOTO CTaHy Ta
nonaBaiiv B KimbkocTi 10 % nmo martpuunoro matepiany — mopoimky I[1I-10H-01,
MICTISl YOTO 3A1MCHIOBAIM MEXaHIYHY aKTHBAIIIO 32 PeKMMOM, BKa3aHUM BHIIIE.

OTpumaHuil KOMMNO3UUIWHUKA MaTepiaj 3MIllyBajJd 3 PO3YMHOM PIJIKOrO
HATPIEBOTO CKJla Ta HAHOCWJIM mmapoM 3...4 MM Ha 3pa3ok 3i ctajii 65 I, skuil motim
MpPOCYUIYyBJIM Ta MiAJABAIM OIUIABJICHHIO TpaiTOBUM €IEKTPOJAOM Ha MPAMHMA
MOJISIPHOCTI. {7151 OIIHKM 3HOCOCTIMKOCTI PO3POOIEHOT0 KOMITO3UIIIHOTO MaTepiaty
HaIJIABJISUTH Cepito 3paskiB MarpuuHum matepiasiom [II-10H-01. MocnimkenHs Ha
3HOCOCTINKICTh BUKOHYBaH BifnoBigHo g0 JCTY 2823-93.
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Pucynox 1 — Iniyiroeannss CBC-npoyecy
(1 — nixpomosa cnipanv; 2 — 3pazox 3 wuxmu)

Pesynbratu nochipkeHb IOKa3alid, IO BTpaTa Bard 3pa3ka HaIlJIaBJICHOI'O
KoMIto3uIiitHoro Marepiany ckiaagae 0,024 r, mopomky I1I'-10-01 — 0,092 .
[ToBepXHs MOKPUTTS Ma€ HAIUIABICHUH 1IAap KOMIIO3HIIITHOTO Martepiaidy TOBILIMHOIO
2...3 MM, TBepaicth sikoro ckiamae HRC 62...65, a 3pa3ka, HaIIaBJIEHOTO
nopomkoMm [1I'-10H-01 — HRC 51...54.

Meranorpadgiudi AOCTI/HDKEHHS TOKa3ald, M0 MOPQOJIOriss MOBEPXOHb TEPTS
TAaKOX J00pe Y3rOKYETbCSl 3 pe3ysibTaTaMd BUIIPOOyBaHb Ha TEpPTA MpH
3aKpiIUICHUX 4YacThHKax HaruiaBiaeHuX NokputtiB [II-10H-01 Ta xommo3swuiiitHoro
Marepiany. [Ipym BIUIMBI 3aKpilUIEHMX YaCTHHOK a0pa3WBy HAa MOKPHUTTS 31 CIUIABY
[II'-10H-01 BusBieHI AOCHTH TIMOOKI NapajiefibHI KaHaBKH, a Ha IOBEPXHI
HAIJIABJICHOTO MOKPUTTS 3 KOMIIO3ULIMHOTO MaTepially CIIOCTEPIraloThCsl HETIMOOKI,
ApiOHI Ta pIBHOMIPHO PO3TalIOBaH1 NOJAPSIUHU Bl TEPTSL.

BucnoBok. Po3po6eHo KOMMO3UITIHUN MaTepiaid Ha OCHOBI CIUIaBY CHCTEMHU
III"-10H-01, moaudikoBaHOTO MEXaHOAKTMBOBAHMM KOMIIO3UIIIMHUM MaTepiajioMm,
oTpuMaHuM 13 3actrocyBaHHsM CBC-mporecy, ajis 3MillHEHHS pPOOOYHMX OpraHiB
I'PYHTOOOPOOHMX MAaIIHH.

Busnaueno, 1mo kommosumiiauid Marepian ckiany 10 % (Ti—-C-Al-SiO-Al,Oz
Fe,Os-IIT-HA-01) + 90 % III'-10H-01 mae 3HOCOCTiHKICTE B 2,8 pasu OLIBITY
y nopiBHsiHHI 31 ctutaBoM [11'-10H-01 B ymoBax BIUTMBY 3aKpIIJIEHUX YaCTHHOK a0pa3uBy.
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The need to extend the service lifetime of railway vehicles that have completed the
assigned service life guaranteed by the manufacturer, with an aim to prevent a sharp
reduction in the operating fleet, is substantiated. It has been established that insufficient
attention is paid to the issue of improving existing programs and procedures of a diagnostic
operations complex. It is proposed to improve the existing current procedures for
evaluating the residual lifetime of railway vehicles by introducing modifications and
additions related to corrosion monitoring and determining the reliability indicators of load-
bearing elements of steel structures.

Keywords: railway vehicles, remaining lifetime, routine tests, rolling stock, technical
diagnostics.

AKTya/IbHICTh TeMH. 3a OCTaHHI POKH CTaJOCS 3HAYHE CTapiHHS
eKCIUTyaTalllfHOTO MapKy 3ali3HUYHOIO pyXoMoro ckiany. Excrutyararis
3QJII3HUYHOTO PYyXOMOTO CKJIaay 3 BHYEPHaHUM CTPOKOM CIY>KOW TMOB’si3aHa 31
30UTBIIIEHUM PU3UKOM B YacTHHI 3a0e3medyeHHs HEOOXITHOTO pIiBHA O€3MeKu Ha
3QJII3HUYHOMY TpaHCHOpTi. Pa3oM 3 TUM, ciMCaHHS 3a1i3HUYHOTO PYXOMOTO CKJIafy,
0 BHUCTYXXUB TPHU3HAYCHHWI CTPOK CIYKOHW, TPU3BEAE M0 PI3KOTO 3MEHIICHHS
eKCIUTyaTal[lfHOro TapKy BHACIIAOK I[bOTO BHUHHUKHYTH 3HAayHl TPYJIHOIIl 3
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