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1. TeopeTryHi i TeXHOJIOTIYHI OCHOBY MiBUIIEHHS €(EeKTUBHOCTI POLeCy €JIeKTPOyroBOro HaljlaBjIeHHs Ha

OCHOBI MOJI€JII0OBaHHS (OPMOYTBOPEHHS 3BapIOBAIbHOI 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. MeTa po60TH - HifBuIlleHHs €(PEKTUBHOCTI IPOLIECY €JIEKTPOAYTOBOrO HaIlJIaBJIEHHS HA OCHOBI MaTEMaTUYHOTO
MOJeI0BaHHS (GOPMOYTBOPEHHS 3BapIOBAJIbHOI BAHHU 32 PaXyHOK CTBOPEHHS TEXHOJIOTII Ta 061aHAHHS 1J1s1
peastizanii TeXHOJIOTIYHOTO MPOoLecy 3 KEPYBAaHHSM CKJIaIOM Ta BIACTUBOCTSIMU HaIlIaBjieHoro mapy. O6'exr
IOCTiIKeHb - Ipouec (POpMOYTBOPEHHS 3BapPIOBaIbHOI BAHHU IIPU €JIeKTPOAYrOBOMY HaljlaBjleHHi. [IpenmeT
IOCTiIXeHb — (PYHKLiIOHAJIbHI 3aJ1€XKHOCTI €BOJIIOLi 30HU IIPOIJIABJIEHHSI OCHOBHOT'O METaJly Ta CIIOCOOM
pEryJoBaHH4 ii OCHOBHUX [1aPaMETPIB [IPU €JIEKTPOLYTOBOMY HalljlaBjIeHHI. MeTOAU NOCIiIKEHb: METOIU

MaTeMaTUYHOIO MOJEJIIOBaHHS; XiMIYHUI Ta CIIEKTPaJIbHUI aHali3, MexaHiuHi BUTIPOOYBaHHS JJIsl BUBHAUEHHS



CKJIaly i BJaCTUBOCTEN HAIJIABJIEHOTO METAJly; ONITUYHA MiKPOCKOMIs 17151 OCJIIIPKEHHS CTPYKTYPH HaIlJIaBJIEHOTO
MeTaJly i IPUIIOBHOI 30HU; TOCJIIPKEHHS IPOLECY HAIIABJIEHHS 33 JOIIOMOTIOI0 aBTOMATU30BaHOIO0 HAYKOBO-
IOCJIiIHOTO KOMIIJIEKCY Ha OCHOBI I1J1aTH 300py AaHuX. HaBeeHo TeopeTuyHe y3arajbHEHHS | HOBe pillleHHs
niABUILEHHS €(PEKTUBHOCTI NIPOLECYy €JIEKTPOIyTOBOrO HAIJIABJIEHHS KEPYBAaHHSM CKJIAIOM Ta BJIACTUBOCTSIMU
HAaIJIaBJIEHOTO IIapy Ha OCHOBI MAaTEMAaTUYHOTO MOZEJIIOBAHHS (POPMOYTBOPEHHS HECTAlliOHAPHOI 3BapIOBAJIbHOL
BaHHU. Briepiuie po3po61eHo MaTeMaTUYHY MOJieIb POPMYBAaHHS 30HU MPOIJIABJIEHHS Y Yaci P HEPYXOMOMY
IpKepesi HarpiBy - GOpPMYBaHHS 3aBeplIyeThCS B I1epiof 1o 10 ¢, mpuyomMy 36ibLIEHHS MBUAKOCTI HAllJIaBJI€HHS B
inTepsaui (2,8:11)*10-3 m/c 3meH1ye Lei nepion Ha 12:35 %. BctaHoBseHO, 10 ¢popma KpUBOi (PPOHTY I17IaBIEHHS B
IOCJIiI)KyBaHOMY iHTEpBaJli BXiTHUX JaHUX MOXKe OYTH BUPa’KeHa y BUIJISAL HesliHilHOT QyHKL], B sKill napameTpu
PYyxy GpOHTY 3ajexXaTs Bifi MBUIKOCTI Iofayi i fiameTpa eseKTpoza. 3aliporloHOBaHO HOBUH MifXiz, 171s
PO3paxyHKiB I[NMIMOMHY 30HU ITPOIJIABJIEHHS] IIPU HAIJIABJIEHH] €JIEKTPOJIHOIO CTPIiYKOIO (CTpiuKamm) Mifl mapom

¢tocy, SIKUi1 BpaXxoBYe SBULILE [IePEMillleHHS 3BaplOBaJIbHOI IyTY MO TOPLIO CTPIYKOBOTO €JIEKTPOLY.

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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