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BHKOHAHO JHCEPTaIlilo
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpHK: 81.35.27

Tema gucepranii:
1. lyroBe HariaBjJeHHS 3HOCOCTIIKOTO METaJly i3 3aCTOCYBaHHSAM HaHOIIOPOLIKIB OKCH/IIB

2. Arc welding wear-resistant metal using oxide nanopowders.

Pedepar:

1. Incepranifina po60oTa IpUCBIYeHa MOIYKY MIJISIXiB 361/1bLI€HHS 3HOCOCTIMKOCTI Ta pecypcy poOboTy BUPOOIB, 10
[IPaLIOIOTh B YMOBAX TEPTSI METAJy IO MEeTaly Ta abpa3uBHOrO 3HOLIYBAaHHS. PO3p006JIeH] CXeMHU BBEJIEHHS
HAHOKOMIIOHEHTIB [10 3BapIOBAJIbHOI BAHHH, 110 IIPMCTOCOBAHI 1151 YMOB HallaByeHHs. [linTBepaKeHo npu
HaIUIaBJIEHHI BUCOKOXPOMUCTUX KOMIIO3UIIiH 3 MiABUIEHUM BMiCTOM BYTJIELIO TO3UTUBHUM BIIJIMB HA
3HOCOCTI}KICTh 00'eMHMX CIiBBiIHOILIEHb HAHOIIOPOIIKIB OKCUJiB aJIIOMIHIIO Ta TUTaHY, [IPY SIKUX 3HOCOCTIMKICTb
30i7IbIIyETHCS Y 2 pa3y, ajle CTOCOBHO [0 LIUX KOMITO3ULil 6ibil e(peKTUBHUM € AiOKCUT, KPEMHIIO, 3i 30i/IbIIEHHIM
3HOCOCTIVKOCTI y 3 pa3u. [Ipy HaniaBIeHH] cepeIHbOIETOBAHUX KOMIIO3ULIil BCTAHOBJIEHO, 1O TiOKCUJ, KDEMHIIO
6inbi e(deKTUBHUIA 10 BiTHOIIEHHIO [0 HAHOIIOPOIIKIB OKCUIB aJIIOMIHIIO Ta TUTaHY, 3a0€3e4youy MiABUILEHHS
3HOCOCTIMKOCTI 6i/1b1ll HiXX B 4 pa3u. BcTaHOB/IEHO, 1110 [PU HaNJIaBJIeHHi BUCOKOJIETOBAHOI KOMITO3ULii BBEJIEHHS JIO
3BapIOBAJIbHOI BAHHU HAaHOIIOPOLIKOBUX MaTePiasliB MIPUBOAUTD [0 30i/1bIIE€HHS KiIbKOCTI HEMETAaIE€BUX BKJIIOUYEHD Y

CTPYKTYpi HaIlJIaBJIEHOTO MeTaJly i GOpMYBaHHIO JIAHIIOXKKIB BKJIIOUEHD 10 MEXKax 3epeH. 3a pe3ysbTaTaMu aHali3y



MopoJiorii Ta XiMiYHOTO CKJIaZy BKJIIOUEHD JJIs1 YMOB HAIJIABJIEHHS CEPEIHbOJIETOBAHOI KOMIIO3ULii BCTAHOBJIEHO,
110 Y BUXiTHOMY CTaHi SIpO BKJIIOYEHHS MiCTUTh, B OCHOBHOMY, aJIIOMOCUJIIKAT MapraHijio, a Npy BBEJEHHI
IOKCHIY KPEMHIIO TIOPSIZL 3 HUMU NIPUCYTHI i BKJIIOUEHHS OKCUY aJIIOMiHII0 (KOPYHAY), 10 IpY 36i/1blIeHH] iX
00'€eMHOI YaCTKY, $SIK OiIbIll TBEPAUX CKJIA[OBUX CTPYKTYPY, i MOSICHIOE Oibll €(PEKTUBHUN BIVIUB HAHOMOPOLIKY

OKCHUJY KPEMHIIO Ha 3HOCOCTIKICTb HAIlJIaBJIEHOTO METAY.

2. The thesis is devoted to finding ways to increase the wear resistance and service life of the products, working in
conditions of friction of metal on metal and abrasive wear. Developed rational modes mechanochemical processing
to obtain homogeneous powder mixtures of nanoparticles and microparticles using a planetary ball mill with an
additional evacuation working capacities. Confirmed positive effect on wear resistance volume ratio of aluminum
and titanium nanopowders oxides in weld surfacing high chromium compositions with a high content of carbon in
which wear resistance is increased by 2 times, but in relation to these compositions more effective is silica dioxide
increasing wear resistance by 3 times. The analysis of the morphology and chemical composition of inclusions for
conditions of weld surfacing medium alloyed composition shows that in the initial state the core of inclusion
contains mainly aluminum silicate manganese but providing of silica dioxide near with it form the inclusion of
aluminum oxide (corundum) that in increase of volume fraction is as a solid structure component and this explains
more effective influence of nanopowders silicon oxide on wear resistance of weld metal. The technological
recommendations that take into account the specific input of nanocomponents into the weld pool and the features
of weld surfacing technologies are developed.
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