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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PyOpHK: 81.35.27

Tema gucepranii:

1. ,HyTOBe HallJIaBJIEHHSA B BYTJIEKMCJIOMY rasi3 iMI'IYJ'IbCHOIO [IoJa4€10 €JIEKTPOAHOTI'O APOTY

2. GMA surfacing in carbon dioxide with pulse feeding of electrode wire

Pedepar:

1. Incepraniiina po60oTa IpuCBIYeHa NiABUILEHHIO €(EeKTUBHOCTI OyroBoro HarasieHHs1 B CO2 3a paxyHOK
3acrocyBaHH4 ITIE]], noKpaleHHIO 0ro TEXHOJIOTIYHUX i eHEPreTUYHUX XapaKTePUCTUK, BUBYEHHIO IEPEHOCY
€JIEKTPOJHOTO MeTaJly Iifi [ii€lo Cuiu iHeplii, Bu3HaueHHIO BIIMBY napameTpiB ITIE]] Ha reomeTpuyHi Ta C1yX60Bi
XapaKTepUCTUKY BaJIMKa HaIlJIaBJIEHOTO MeTajly, peCypco- eHeprosdepeskeHHs. 3 no3ullii MiHiMizanii ranbunu
[IPOIJIaBJIEHHS OCHOBHOTO METAJy Ta BTPAT €JIEKTPOLHOIO METaJly BCTAHOBJIEHO PaLliOHaIbHUI Jialla30H 3MiHU
napamertpi IT1E]] ojis mporneca HarsaBieHHsl, SKUi ckiaazgae 3a yactorto 10...30 I'y i ckBaskHicTIO 3...5 0.
JocCniIKeHO BIJIMB IyrOBOTO PO3PsiAy 3BOPOTHOI NOssIpHOCTI 3 ITTE]] Ha nepeHeceHHs eJIEKTPOLHOIO METAY,
PO3pO06JIeHO OPUTiHAIBbHI METOAMKY, OTPUMaHO Ta BepudikKoBaHO perpeciiiHi MaTeMaTUyHi MO e AJ1s1
IIPOTHO3YBAaHHS T€OMETPUYHUX PO3MipiB (OIIYKJIOCTI, IIMPYHY, ITIMOVHY IPOIJIABIEHHSI OCHOBHOI'O METaJly, KyTa
CIIPSDKEHHS) BaJIMKA HAIJIABIEHHOTO METaJly, BTPAT €JIeKTPOIHOTO METAJLy Ta BUTPAT €JIeKTPOeHeprii B 3a71€XHOCTI

Big napametpis I[TEJl. BUKOHaHO OLiHKY 3HOCOCTIMKOCTI HaljIaBJIeHOTO MeTaJly, HallpyXeHO-1e(OPMOBaHOTO



crany B 3TB Ta caHiTapHO-TirieHiYHMX xapakTepucTuK. OLiHKa CTabiIbHOCTI Nponecy HamasaeHHs npu ITE],
BUKOHaHa 3a koedirientamMmu Bapiallii Ta cepeJHbOKBaAPATUIYHMMM BiIXUJIEHHSIMHY, [TOKA3aJ1a MOKpalieHi
PEe3yJIbTaTU MOPIBHSIHO 3 MTOCTIMHOIO [10JAY€I0 €JIEKTPOLHOrO APoTy. [IpencraBieHo HOBUY MiAXiz, 3a SKUM
cTtBopeHo Mexanism ITIE]l, me B 9KOCTi IPMBOY BUKOPUCTOBYETHCS WIBUAKOLI0YNI, MaJIOIHEPLIHUI BEHTUJIbHUI
PEaKTUBHUI eJIeKTponpuBij. [IoKka3aHO NPUHLIMIIOBY MOXJIMBICTh PECYPCO30€Piralodoro eKOHOMIYHO e(PEKTUBHOTO

PEMOHTY Ta BiJHOBJIEHHS Ji€Tajlell B BADOOHUYMX YMOBAX.

2. The thesis is devoted to improving the efficiency of GMA surfacing in CO2 by applying the pulse feeding of
electrode wire (PFEW), improving its technological and power characteristics, study of electrode metal transfer
under the force of inertia, determination of influence of PFEW parameters on geometric and service
characteristics of the deposited metal bead, resources and power saving. From the point of view of minimizing the
penetration depth of base metal and electrode metal losses the rational range of change in PFEW parameters for
surfacing process was determined which amounted to the frequency of 10...30 Hz and the duty cycle of 3...5 units.
The influence of arc discharge of reverse polarity at PFEW on electrode metal transfer was investigated, the unique
procedures were developed, the regression mathematical models for prediction of geometric parameters
(convexity, width, penetration depth of base metal, mating angle) of deposited metal bead, electrode metal losses
and power consumption were obtained and verified depending on the PFEW parameters. The evaluation of wear
resistance of deposited metal, stress-strain state in HAZ and sanitary-hygienic characteristics was carried out. The
evaluation of stability of welding process at PFEW, carried out according to the coefficient of variation and the
mean square deviations, showed the improved results as compared to the continuous electrode wire feed. The new
approach was presented, according to which the PFEW mechanism was created, where the high-speed, quick-
response switch reluctance electric drive is used as a drive. The principal possibility of resource-saving and cost-
effective repair and restoration of parts in the industrial conditions was shown.
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