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1. Po3po6ka MartepiasiB i T€XHOJIOTi HaIJIaBJIeHHS 3HOUIEHUX PEMOK Ha [il0diil TpaMBalHil KOJii

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

Pedepar:

1. Po6oTa npucBsueHa CTBOPEHHIO HOBMX SKOHOMHOJIETOBAaHUX MATePiasliB, TEXHOJIOTI Ta YCTaTKyBAHHS J1JIS
BiZIHOBJIEHHSI Ta 3MIIJHEHHSI )KOJI004aCTUX PEMOK Ha Jil04iil TpaMBaiiHill KOJIii, a TaKOK po3po61i MeTanyprifHux i
TEXHOJIOTIYHUX Mip IOJIIIIEeHHS SIKOCTI HallJlaBJIeHHs JeTasel 3i cTasel siki MaloTbh BMicT Byriieno (0,4% 6e3
IIONIEPEHBOTO i CYIIyTHLOTO MifirpiBiB. BcTaHOBIEHO, 110 M1 3a100iraHHs YTBOPEeHHS TpiluH y 3TB HaniaBieHHs
ayCTEHITHMMU MaTepiasamMu JeTalel 3 ByIrjeLeBUX CTajlell HeOOXiHO BECTH Ha MTOTOHHIN eHeprii ? 28 KX /cM.
Jlns HannaBeHHs 6e3 MifirpiBy fgeTanei 3 ByrylelleBUX CTajlel 3alIpONIOHOBAaHA IPUHLIUIIOBO HOBA CUCTEMA
JIeTyBaHHSI [1JIaCTUYHOTO HaIlJIaBjieHoro (peputHoro metany tumny Fe-Ti-Mn-Si-Mo. [1pu BUKOpUCTaHHI HOBOTO

€JIEKTPOJHOTO MaTepiasly BeChb BYIJIE€Lb 3B'I3y€ThCS B MillHi KapOOHITPUINA TUTAHY, PIBHOMIDHO PO3MOAiieHi B



IJ1IaCTUYHOI (PePUTHIN MAaTPUL BUCOKOI TPIlIMHOCTINKOCTI. PO3p06sIeHO OpUriHaIbHY TEXHOJIOTII0 BiJHOBJIEHHS
TpaMBailHUX peliok 6e3 nemoHTaxy. HannasneHHs pepuTHUM nopoimkosuM npotom [T1-Hn-T3CI'M 3abe3neunts
BiZICYTHICTb IlepeKTiB TUITY BiIKOJI Ha JIiHil CIIJIaBJIeHHs 3 OCHOBHUM METAJIOM, @ OCTaHHI BaJIMKY, HallJIaBJIeHi
ayCTeHITHUM NOPomKOoBUM ApoToM [TTT-Hn-T'13X13H2ZM® 103BOJISITH 36i/IbIIMTY 3HOCOCTINKICTD BiJHOBIEHUX

PEMOK.

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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