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1. TeopeTr4Hi i TEXHOJIOTIYHI OCHOBY MiBUIIEHHS €(EKTUBHOCTI MPOLECY €JIEKTPOLYrOBOr0O HAIJIaBJIEHHS Ha
OCHOBI MOJeJi0BaHHS (OPMOYTBOPEHHS 3BapIOBaJIbHOI BAHHU

2. Theoretical and technological fundamentals for increasing the efficiency of the electric arc overlaying process
on the basis of modeling of the weld pool formation

Pedepar:

1. MeTta po60TH - NigBUILEHHS €(PEKTUBHOCTI IPOL,ECY €JeKTPOAYrOBOrO HAIlJIAaBJIEHHS] HA OCHOBI MaTEMATUYHOTO
MOJI€/II0BaHHS (POPMOYTBOPEHHSI 3BAPIOBAJILHOI BAHHU 32 PaXyHOK CTBOPEHHSI TEXHOJIOTII Ta 061alHaHHS 1J14
peastizallii TEXHOJIOTYHOTO NPOLeCy 3 KEPYBAaHHSM CKJIaIOM Ta BJIACTUBOCTSIMU HaljlaBjeHoro mapy. O6'ekr

IOCTIiIKEeHD - Ipoliec (pOpMOYTBOPEHHS 3BapPIOBAJIbHOI BAHHU IIPU €JIEKTPOAYTOBOMY HaljiaBieHHi. [IpegMeT



IocCinkeHb — PYHKLIOHAJIBHI 3a71€)KHOCTI €BOJIIOLii 30HY IIPOILJIaBJIEHHSI OCHOBHOT'O METaJly Ta CIIOCOOU
PETYJIIOBaHH4 ii OCHOBHUX [1aPaMeETPiB MIPU €JIEKTPOLYTOBOMY HallJIaBJI€HHI. METOIM [OCIiIKEHb: METOIU
MaTeMaTU4YHOI'O MOJEJIOBAaHHS; XiMiUHNUII Ta CIIEKTPAJIbHMI aHaJli3, MeXaHiuHi BUITPOOYBaHHSI [1711 BU3HAUYEHHS
CKJIaJly i BIaCTUBOCTE! HAIJIABJIEHOTO METaJly; ONITUYHA MiKPOCKOMIs 17151 OCJIiIPKEHHS CTPYKTYPH HaIlJIaBJIEHOTO
MeTaJy i NPUIIOBHOI 30HU; AOCIIIPKEHHS [IPOLECY HAIJIABJIEHHS 3a JOIIOMOI0I0 aBTOMAaTU30BaHOTO HAYKOBO-
IOCJIiIHOTO KOMILJIEKCY Ha OCHOBI I1J1aTH 300py AaHuX. HaBeneHo TeopeTuyHe y3arajbHEeHHS | HOBe pillleHHs
niABUILEHHS €(PEKTUBHOCTI [IPOLECy €JIEKTPOIyTOBOrO HAIJIaBJI€HHS KEPYBAaHHSM CKJIaIOM Ta BJIaCTUBOCTSIMU
HaIIaBJIEHOTO Mapy Ha OCHOBI MaTEMAaTUYHOTO MOJEJIOBaHHS (POPMOYTBOPEHHS HECTALlIOHAPHOI 3BapIOBaJIbHOI
BaHHU. Briepie po3po6sieHO MaTeMaTUYHy Mojies1b GOPMYyBaHHS 30HU ITPOILJIABJIEHHS Y Yaci IPU HEPYXOMOMY
IpKkepesti HarpiBy - GOpPMYBaHHS 3aBepLIYEThCS B r1epiof 1o 10 ¢, mpuyomMy 36ibLIEHHS MIBUIKOCTI HAIlJIaBJI€HHS B
inTepsaui (2,8:11)*10-3 m/c 3meH1ye Lei nepion Ha 12:35 %. BcTaHoBseHO, o0 ¢popma KpUBOi (PPOHTY I7IaBIE€HHS B
IOCJIiIKyBaHOMY iHTEpBaJli BXiIHUX JAHUX MOXKe OyTH BUPaKEHA y BUTJISAI HeliHiHOI QyHKIi, B sIKill napameTpu
PYyxy GpoOHTY 3asexXaTs Bifi MBUIKOCTI Hofayi i fiameTpa esieKTpoza. 3arrporloHOBaHO HOBUH MifXiz, 1jis
PO3paxyHKiB I[NMIMOMHY 30HU ITPOIJIABJIEHHS IIPU HAIlJIaBJIEHH] €JIEKTPOJIHOIO CTPiYKOIO (CTpiuKamum) Mif] mapom

(J1roCy, SIKMH BPAaxOBYe SBUILE NepeMillleHHS 3BapI0BaJIbHOI IyTH 10 TOPLIIO CTPIYKOBOTO €JIEKTPOAY.

2. The purpose of the work is to increase the efficiency of the electric arc surfacing welding on the basis of
mathematical modeling of the formation of the weld pool by creating technology and equipment for the
implementation of the technological process with control of the composition and properties of the deposited layer
The object of research is the process of formation of a welding pool at electric arc surfacing. The subject of
research is the functional dependence of the evolution of the base metal penetration zone and the ways of
regulating its basic parameters during electric arc surfacing. Methods of research: methods of mathematical
modeling; chemical and spectral analysis, mechanical testing to determine the composition and properties of weld
metal; optical microscopy to study the structure of the weld metal and the seam zone; investigation of the
surfacing process using an automated research complex based on a data collection board. A theoretical
generalization and a new solution to increase the efficiency of the electric arc welding process by controlling the
composition and properties of the deposited layer based on mathematical modeling of the formation of a non-
stationary welding pool. For the first time a mathematical model of a penetration zone formation in time with a
stationary heating source is completed, which ends in a period of time up to 10 s, with an increase in the speed of
surfacing in the range of (2,8:11)*10-3 m /s reduces this period by 12:35%. It is established that the shape of the
melting front curve in the studied interval of the input data can be expressed as a nonlinear function in which the
parameters of the front motion depend on the feed rate and the diameter of the electrode. A new approach is
proposed to calculate the depth of the penetration zone when surfacing with a strip electrode under a layer of flux,
which takes into account the phenomenon of movement of the welding arc at the end of the strip electrode.
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