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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpHK: 81.35.27.05

Tema guceprauii:
1. [lopowKoOBi IpOTH 17151 HAIJIABJIEHHS 3 IIUXTOIO 3 JIIraTypH, OTPUMAHOI €JIEKTPOLIJIaKOBAM MEPEIJIABOM BiAXOMiB

abpa3uBHOI 06POOKU LIBUKOPi3aIbHUX CTaJEN.

2. Flux-cored wires for surfacing with a mixture of ligatures, obtained by electroslag remelting of abrasive waste
high-speed steels.

Pedepar:

1. Po6oTa nmpucBsiyeHa po3po6iii MOPOIIKOBUX IPOTIB [1J1s1 3HOCOCTIIKOTO HATJIaBJIEHHS], B IIUXTi IKUX
BHUKOPHUCTYIOTHCSI JIiraTypy, OTPMMaHi €JIeKTPOIIJIaKOBUM II€PEIJIaBOM METaJIOBMICHUX BifIXOZiB, 11J0 YTBOPIOIOTbCSI
npu abpasuBHill 06pOO1Li BUCOKOJIETOBAaHUX MIBUAKOPi3aJbHUX CTasel. Briepiie 3arIpornoHOBaHO TEXHOJIOTIIO, Ka
I03BOJISIE TIEPepOOIIATY Bilxou abpa3rBHOI 0OPOOKY HIBUAKOPI3aIbHUX iHCTPYMEHTAJIbHUX CTaJIeN ¥
BHICOKOJIETOBaHi JiraTypu [ijisi BUpOOHUIITBA IOPOLIKOBUX IPOTIB 7151 HalJIaBjleHHs. TeXHOJIorist nepepobKu
BiZIXOZiB BKJIIOYa€ BXiITHUI KOHTPOJIb iX XiMiYHOTO CKilazy, IpOKaplOBaHHS, MarHiTHy cenapauiio, EIIIT metaneBoi
CKJIaI0BOI BiZIXOZIiB, pO3MEJIIOBAHHS OTPUMAHOI JIiIraTypy, KOHTPOJIb XiMiYHOTO CKJIaAy JIraTypu.

ExcriepuMeHTasIbHO BCTAHOBJIEHO, 110 [JIs1 MiATPUMKM cTilikoro npouecy EIIIT BinxoniB He0OXigHO, 06 TuToMa



HOTYXXHICTb Ipolecy 6ysa He MeHe 150 BT/cm2, sika 3a6e3nedye MBUIKICTb [17IaBJI€HHS YaCTUHOK Ha piBHi 2,0-2,5
Kr/xB (120-160 kr/ron). [Ipu LpoMy Ha pO3IJIaBJIeHHS BiIXOIiB BUTpayaeThcs 6113bKo 30 % Bif 3arajibHUX BUTPAT
TeIa, o 3abe3nedye nocutsb Bucokuil KK] npouecy EIII. [TokasaHo, 110 Ipy BUKOPUCTAaHHI OPOUIKY JliraTypu B
SIKOCTi OCHOBHOT'O KOMIIOHEHTA MIUXTU [IOPOLIKOBOTO IPOTY, 3a0€311€4y€eThCsl OTPMMAHHS HAIJIABJIEHOTO METAIy,
BiZIITOBiAHOrO 3a XiMivHUM ckiagom tuny Fe4 o JICTY EN 14700:2008. 3a cucTeMo10 JIeTyBaHHS HAIlJIaBJIEHUN
MeTaJl IIbOro TUITy MOXKHA BiJHECTU 1O XPOMOBOJIbPPAMOBUX, XPOMOMOJIIOJ€HOBUX HaIliBTEIIJIOCTIMKUX CTajei.
[TopowKOBi IPOTH L1bOTO TUILYy BUKOPUCTOBYIOTBCS [1J11 HAIlJIaBJIEHHS iIHCTPYMEHTIB rapsiioro i Xoj04HOoro
Ie(popMyBaHHS MeTalliB. Pe3ysbTaTi, OTpUMaHi B poOOTi, MigTBEPIKEH] JOCIIiIHO-TPOMUCIIOBOIO NIEPEBIPKOIO, SIKa
nposeneHa Ha TOB «TKII3» npu HansaBAeHH] LITaMIIiB rapsiu0ro WTaMIIyBaHHS pO3p00JIeHUM ITOPOIIKOBUM
nporom IT1-Hn-120B3XM®. EkoHoMiuHMI edeKT Bif, 6€3110CepeIHbOro 3aCTOCYBaHHS PO3p006JI€HOr0
nopoukosoro apoty I[MI1-Hn-120B3XM® a1 HansaBieHHs mwtamnis Ha nignpuemcTsi TOB «TKII3» cknane
67m3bK0 200 THC. TpH. [leBHNUI1 eeKT 3a6e311eYnTb TaKOK [IOBEPHEHHS B IPOMUCIIOBE BUPOOHUILITBO

METaJIOBMICHUX BiIXOZiB abpa3nuBHOI 00pOOLli iIHCTPyMEHTaJIbHUX IIBUIKOPIi3aJIbHUX CTaJlei.

2. The work is devoted to the research and development of flux-cored wires for wear-resistant surfacing, in the
charge of which ligatures are used, produced by electroslag remelting of metal-containing wastes formed during
the abrasive treatment of high-alloyed high-speed steels. For the first time a technology has been proposed, that
makes it possible to efficiently process abrasive processing waste of high-speed tool steels into high-alloy
ligatures, which are used as a batch of flux-cored wires for surfacing. The technology of waste processing includes:
input control of the chemical composition, calcination at a certain temperature, magnetic separation, ESR metal
component of the waste, grinding the resulting ligatures, control of the chemical composition of the ligatures. It
was established experimentally that in order to maintain a sustainable process of ESR waste it is necessary that the
specific power of the process be =150 W/cm2. This power provides the melting rate of particles at the level of 2-
2,5 kg/min (120-160 kg /h). At the same time, about 30 % of the total heat consumption is spent on the melting of
waste, which ensures a rather high efficiency of the ESR process. It is shown that when using a ligature powder as
the main component of the charge of the flux-cored wire PP-Np-120V3HMF, a deposited metal is obtained that
corresponds in type to the chemical composition of Fe4 according to DSTU EN 14700:2008. According to the
alloying system, the weld metal of this type can be attributed to chrome-volfram, chrome-molybdenum semi-
heat-resistant steels. Flux-cored wires of this type are used for surfacing hot and cold deformation tools for
metals. The results obtained in the work are confirmed by a pilot test of hot stamping dies, deposited by the
developed flux-cored wire PP-Np-120V3HMEF. A certain effect will also be ensured by the return to industrial
production of metal-containing abrasive waste from tool high-speed steels.
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