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1. Po3po6ka npotecy olHOCTOPOHHBOIO 3BaPIOBAHHS TPYO 3 BUKOPUCTAHHSIM €JIEKTPOMAarHiTHOTO MOJIst

3BapIOBaJIBHOTO CTPYMY

2. Developing of one-side tube welding process using of electromagnetic field in welding current

Pedepar:

1. luceprauis MiCTUTb pE€3yJIbTAaTU TEOPETUYHHUX i EKCIIEPUMEHTAIbHUX JOCIiIKEHb 3aKOHOMIDHOCTEN PO3IONY i
PeryJIoBaHHS €JIEKTPOMAarHiTHOrO 101 3BapI0BaJIbHOTO CTPYMY, TEMIIEPATYPHOTO 101 i TUCKY [AYTH i pO3pOOKHU Ha
iX OCHOBI €11OCO6iB OJIHOCTOPOHHBOTO 3BAPIOBAHHS TPYO, SIKi 3a0€3Me4yI0Th MiBULIEHHS SIKOCTi (POPMyBaHHS! LIBiB
Ta BUXOZY NpuUpjatHUx Tpyo. . O6'eKT nocuimxenHs: [Ipouecu Ta cuiy, Iilouy Ha PikKUi MeTaJl 3BapioBajibHOI BaHHU
i onpenensioun GoOpMyBaHHS IIBiB 1P OAHOCTOPOHHbOMY 3BapIOBaHHI TPy6 Ha ¢tocoBill noxymui [Tpegmer
IOCIiIKEHHS: 3aKOHOMIPHOCTI PO3IIOZiIy Ta PETYIIOBAHHS €JIEKTPOMArHiTHOIO 11071 3BapIOBAJILHOIO CTPYMY,
TEeMIIEpaTyPHOTO I0JIs1 Ta TUCKY 3BapIoBajibHOI Ayru. Po3pobiieHi criocoby 04HOCTOPOHHBOTO 3BAPIOBAHHS TPYO, SIKi
3a0€31e4yIoTh i BUIIEHHS SIKOCTi GOPMYBaHHS i MEXaHIYHMX XapaKTePUCTUK LIBiB. MeToaAU NOCiIKEeHHS:
dizryHe M MaTeEMaTUYHE MOJEJIOBAHHS, HATYPHI €KCIIEPUMEHTU B BUPOOHUYMX YMOBAX 3BapIOBAHHS TPYO.
Po3paxyHKOBO-aHaJIITUYHNUI | METOLM MaTEMAaTUYHOI CTATUCTUKY Ha [IEPCOHAJILHUX KOMIT'IOTEPAX I10 CIIeLiabHO

pO3po6aeHHUM ITporpamam.. MerasnorpadivyHuii 3 BUKOpUCTaHHIM ITpuctpoiB PEM-200M. MeTtoau



PEHTTE€HOCTPYKTYPHOTO aHali3y i Ja3epHOro MiKpOCIIEKTPOAHAaJIi3y, MEXaHIYHMX BUIIPOOYBAaHb XapaKT€PUCTUK
3BapHUX 3'eHaHb. Ha mincrasi GisnyHOro MozestoBaHHS BCTAHOBJIEHI OCHOBHI 3aKOHOMIPHOCTI pO3MOIiTy
€JIEKTPOMArHiTHOTO I10JIs 3BapI0OBAJIbHOTO CTPYMY B 3a30Pi CTUKY, Ha $Ki 3HaYHO BIUIMBa€E (popMa BUPOOy.
TeopeTUYHO OGI'PYHTOBAHO, 1O 30iIbIIEHHS iIHAYKLII B 3a30Pi CTUKY i MarHiTHOTO IyTTsl IIPY 3BApPIOBaHHI TPYO €
HACJIiJKOM KOHLEHTpalii CUI0BUX JIiHil 110151 B 06/1a[Jal040MY BEJIMKOI0 MAarHiTHOIO IPOHUKHICTIO (hepOMarHiTHOMY
TiNi TpyOU, TOMY 1110 KOHTYP TPyOHU 36iraeTbcCs 3 HAIIPSIMKOM CUJIOBUX JIiHI 110J1s1. YCTaHOBJIEHO MEXaHi3M i
PO3po6JIeHi CrIocOo6Y PEryJII0BaHHS €JIEKTPOMArHiTHOTO 1107151 3BapIOBaJIbHOTO CTpyMy. Ha mifcraBi BCTaHOBIEHUX
3aKOHOMIPHOCTEN PEryI0BaHHS €J1IeKTPOMArHiTHOTO IM0JIsI 3BaplOBAIbHOIO CTPYMY PO3PO6JIEHUI CIIOCi6
OJJHOCTOPOHHBOTO 3BaPIOBAHHS 3MilllaHMM €JIeKTpofoM. OTpUMaHO PiBHSIHHS NPOLECY NOMNPEHHS TeIIa [Py
3BapIOBAHHI 3MilIaHUM €JIEKTPOJIOM. PO3paxyHKOB 0-€KCIIEPMMEHTAILHUM LIJISIXOM BCTAaHOBJIEHA ONTYMMAaJIbHA
KOHCTpPYKLis esiekTpona. [TokazaHo, mo Haibisbe epeKTUBHO NOJINnmyBaTy (OPMYBaHHS 3BOPOTHOTO BajIMKa IIpU
OJHOCTOPOHHbOMY 3BapIOBAHHI IIIJIIXOM 3MEHIIEHHSI CIIPSIMOBAHUX BHU3 €JIEKTPOMArHiTHOTO TUCKY i TUCKY IyTHU.
YcTaHOBJIEHO, 1O ITPY 3BAPIOBAHHI 3MIlIAHUM €JIEKTPOJOM 3HAYHO 3HMKYIOTbCS MAaKCUMMAaJIbHi 3HaYEHHS TUCKY
IyTU i CIPSIMOBAHUX BHU3 €JIEKTPOMArHiTHUX CUJI, IO 3abe3neuye sgKicHe GOpMyBaHHS WIBiB. YCTaHOBJIEHO, 110 NIPU
NiABUILEHHI IIBUIKOCTI 3BaPIOBaHHS (POPMYBaHHS 3BOPOTHOTI'O BaJIMKa NOJIiNIyeTbcs. Ha OCHOBI po3paxyHKOBO-
aHaJIITUYHUX i eKCIIEPUMEHTAJIbHUX OCTiIKeHb PO3pO06JIeH CIIOCiO OIHOCTOPOHHBOI'O 3BAPIOBAHHS TPY6 3MilIaHUM
€JIEKTPOJIOM, SIKMH J103BOJIsIE 3a6€3Ne4NTH sIKicHe (OPMYyBaHHS 3BOPOTHOTO BaJIMKA IIPU OJJHOCTOPOHHBOMY
3BapIOBaHHI Ha (PJIIOCOBIY MOAYIILL, 3aMiHUTY JBOCTOPOHHE 3BapIOBAaHHS HA OJHOCTOPOHHE, 3HU3UTHU
MaTepiasloeMHICTb i eHEpProeMHiCTb NPOLECY i MiIBUIINTY PiBEHb MEXaHIYHMX XapaKTepUCTUK. Po3pobyieHnit
CII0Ci6 MOXKe OyTH BUKOPUCTaHUI Ha MEeTalypriiHuX i TpYOHUX MifpueMcTBax YKpaiHu, po3po6sieHi MeTOIUKY -~

B HaBYaJIbLHOMY IIPOLIECI IIPY MiATOTOBL iIH)KEHEPHUX KaJIpiB. .

2. Dissertation contains theoretical and experimental investigation results of welding current electromagnetic field
distribution regularitis and regulation of the temperatureal field and arc pressure and their elaboration on the base
of one-sided tube welding methods. They ensure high-performance weld forming and tube fit going out increase. ..
Investigation object: Processes and strengths in force on welded bath liguid metal and determine weld forming at
one-sided tube welding on the bed of flux. . Investigation subject: Welding current electromagnetic field
distribution regularitis and regulation of temperatureal field and arc pressure. Developed methods of one-sided
tube welding. They ensure high-performance welding forming and mechanical characteristics. . Research
techniques: Physical and mathematical modeling, natural experiments in industrial tube welding conditions.
Calculation-analytical and mathematical statistics metods on personal computer under the speciality developed
programs. Metolagraph ic with use POM 200M rentgenostructureal the analysis methods and laser
Mmicrospectroanalysis, mechanical tests of the welded connections characteristics.. . On the basis of physical
modeling the prinsipal regularitis of the welding current electromagnetic field distribution in shik of a joint, on
which good form influences considerably, are established. Is theoretically proved, that the increase of an induction
in a shik of a joint and magnetic blowing at tube welding is a consequence of electromagnetic field power lines
concentration in having the large magnetic permeability feromagnetic a tube body, as the tube contour coincides
with a direction of field power lines. The mechanism is established and the methods of a welding current
electromagnetic field regulation are developed. On the basis of the established regularities of a welding current
electromagnetic field regulatiion the one-sided welding method using the mixed electrode is developed. The
equation of heat distribution process at welding by the mix ed electrode is received. The calculating-experimental
way an optimum construction of an electrode establishes. It is shown what most effectively to improve back weld
forming at one-sided welding by dercease directed downwards of electromagnetic pressure and arc pressure. Is
established, that at welding the mixed electrode dercease considerably the maximal meanings of arc pressure and
directed downwards electromagnetic forces, that provides qualitative weld forming.It is established, that at
increase of welding speed back weld forming is improved. On a base of calculating - analytical and experimental
investigations the one-sided tube welding method mixed electrode is developed. This allow to ensure gualitative
back weld forming at one-sided tube welding on the flux bed, to substitute two-sided on one-sided welding, to
lowel materialcapacity and power consumption of process and to increase the mechanical characteristics level



.The developed method can be used at the metallurgical enterprises of Ukraine, the d eveloped methods - in
educational process during training of the engineering staff.
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