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2. Development of materials and technology of hardsurfacing of worn-out rails in operating tram track

Pedepar:

1. PoboTa npucesiueHa CTBOPEHHIO HOBMX SKOHOMHOJIETOBaHUX MaTepiasliB, TEXHOJIOTII Ta YyCTaTKyBaHHS 1715
BiJHOBJIEHHSI Ta 3MiIJHEHHS K0JI00YaCTUX PEMOK Ha J1il04ill TpaMBaiiHiil KOJIii, a TaKo>XX po3po0OLi MeTanypriiHuX i
TEXHOJIOTIYHUX Mip MOJIIIIEeHHS SKOCTI HalJIaBJIeHHs JeTajel 3i cTaznel siki MaioTh BMicT Byryenio (0,4% 6e3
[IOTIEPEeIHbOTO i CYIIyTHLOTO MiflirpiBiB. BcTaHOBJIEHO, 1110 M1 3a106iraHHs yTBOpeHHs TpiuuH y 3TB HanaBieHHs
ayCTEHITHMMU MaTepiasamu feTasel 3 ByrjeleBuX cTajeil HeoOXiHO BECTU Ha [IOTOHHIl eHeprii ? 28 KK /cM.
J7151 HamIaBJIeHHS 0€3 MifirpiBy AgeTasen 3 ByIJIeLleBUX CTajlel 3alIpOIIOHOBaHa IPUHIMIIOBO HOBA CUCTEMa
JIeTYBaHHSI [IJIACTUYHOTO HariaByieHoro gpeputHoro metany tumy Fe-Ti-Mn-Si-Mo. [1pu BUKOprCTaHHI HOBOTO
€JIEKTPOJHOTO MaTepiasly BeChb ByIJlellb 3B'13y€ThCSl B MillHi KapOOHITpUIM TUTAHY, PIBHOMIDHO pO3M0/iieHi B
IJ1IaCTUYHOI (PEPUTHIN MaTpHLi BUCOKOI TPIlIMHOCTIMKOCTI. PO3p006I€HO OpUTiHAJIbHY TEXHOJIOTIIO BiTHOBJIEHHS
TpPaMBallHUX peioK 6e3 feMOHTaxy. HannaBneHHs: pepuTHUM opoimKoBuM gpotom IIT-Hn-T3CI'M 3a6e3neyunts

BifiCYTHICTb Ilep€eKTiB TUITY BiIKOJI Ha JIiHil CIIyIaBjIeHHs] 3 OCHOBHUM METAJIOM, @ OCTaHHI BaJIMKY, HAIlJIaBJIeHi



ayCTeHiTHUM nopomKoBuM gpotoM [TT1-Hr-TI'13X13H2M® 103B0ATh 36i/1bIINUTHA 3HOCOCTIHKIiCTh BiTHOBIEHUX

PEVIOK.

2. The work is devoted to the development of the new sparsely-alloyed materials, technology and equipment for
restoration and strengthening of tram rails on operating tram track, also to the development of metallurgical and
technological measures for improvement of quality of deposited parts, made from steels, containing ( 0.4% carbon,
without preheating and concurrent heating. It was established that to prevent the crack formation in HAZ, the
hardfacing of parts from carbon steels using the austenitic materials should be performed at heat input ( 28 kJ/cm.
For hardfacing carbon steel parts without preheating, a radically new system of alloying of a ductile deposited
ferritic metal of Fe-Ti-Mn-Si-Mo type is offered. In use of the new electrode material, all carbon, that transfers
into deposited metal, is bound into strong titanium carbonitrides according a stoichiometric ratio, uniformly
distributed in a ductile ferritic matrix of a high crack resistance. A unique technology of restoration of tram rails
without dismantling has been developed. The deposition with a ferritic flux-cored wire PP-Np-T3SGM will
guarantee the absence of defects of a cleavage type at the fusion line with the parent metal, and the final beads
deposited by the austenitic flux-cored wire PP-Np-G13Kh13N2MF will increase the wear resistance of the as-
restored rails.
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