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2. A drop in the amount of defects in low alloyed steel through welding conditions optimization.

Pedepar:

1. IucepTanifina po6oTa MpucBsYeHa NoKpalleHHIO Tex-HOJIOTii aBTOMaTUYHOTO 3BaploBaHHS Mifl ProcoM i cipsi-
MOBAHA Ha 3HIDKEHHS YPOKEHOCTI MeTasly 1IBA i 30HU TEPMIiYHOTO BIIJIMBY ra3oHaTONPOBiAHUX TPYO 3i cTasi
MozihiKOBaHHOI KaJbllieM TPIlIMHAMM i TPilUHONONIOHNMY fedexkramu. O6'eKT JocTimkeHHs - GaKkTopH, 0
00YMOBJIIOIOTh 3HMKEHHSI MEXaHIYHUX BJla-CTUBOCTEH 3BApHUX 3'€lHAHb [IpY 6araTogyroBoMy aBTO-MaTUYHOMY
3BapIOBaHHi Nif, apoM (PJIIoCy i TEXHOJIOTIUHI IPOLieCy 3BapIOBaHHS, 110 3a0€3Me4yI0Th FapaHTOBaHY SIKiCTb I1pU
BUPOOHULITBI ra30HaPTONPOBIAHUX TPYO. [Ipe-amMeT ToCimKeHHS - MPOLeCU TeIJIO0OMiHY i popMyBaHHS LIBa, a
TaKOX [1IepeTBOPEHHS, 110 NpoTikaoTk y 3TB npu 6araToyroBoMy aBTOMaTUYHOMY 3BapIOBAHHI Mg (Iii0-coM;
niarpamu APA i nepetrBopenHs HB nin BrmmBom 3T1 A1 HU3BKOJIETOBAHUX CTaJIEN 3 KaJIbllieM; METOAMKA 1
JITOPUTM BUOOPY ONTUMAaJIbHUX PEXKUMIB 3BapPIOBAHHS 4J1s1 JINCTIB Pi3HOI TOBIMHA. MeTOIY AOCIiIKEHHS - BUCO-
KOIIBUKICHA OUIaTOMETPis, ONTUYHA 11 €JIEKTPOHHA Me-Tajlorpadis, pacTpoBa €JIeEKTPOHHA MiKPOCKOIIisl, €J1eKT-

poHHa ¢ppakrorpadisi, MaTeMaTU4H € MOJEJI0OBaHHS. PO3-paxyHKy BUKOHYBaIXCs Ha riepcoHanbHUX EOM 3a



creniazbHO pO3pO6IEHMMU ITpOrpamamu. Pe3ysibTaTy po3paxyHKiB 3iCTaBISLIUCS 3 €KCIIEPUMEHTAILHUMU Ja-
HUMHU, OTPMMaHMMH Ha IPOMUCJIOBOMY TPYO03BapIOBajib-HOMY CTaHi. [ly11 BUBHAY€HHSI CKJIa[ly METaly BUKOPUCTO-
BYBAJIMCS Cy4aCHi METOJIM XiMiYHOTO aHasli3y. YTOYHEHI JiarpaMu aHi30TepMIYHOro po3nany ayCTeHITy y 3Bapio-
BaJIbHOMY TEPMIYHOMY LIMKJIi 1711 TPYOHUX MapOK CTajell 3 KabllieM. Po3po6yieHa TpUBUMipHA JUHAMiYHA MOJEJIb
TEINJI000MiHY B 3BaploBasbHiil BaHHi i 3TB, mo 103Bos1sie po3paxoByBaTu (POPMY i pO3MipHu 3BapIOBa/IbHOI BaHHU 1
obsacTi 1Bo(a3HOro CTaHy MeTajy sIK Ha OCHOBHIl, Tak i Ha KiHLeBill finsgHui mBa. Ha nigcTasi pesyabTaTiB MaTe-
MaTUYHOTO MOJIEJII0BaHHS TEIJIO0O0MiHY i1 06pOOKM pe-3yJbTaTiB IPOMUCJIOBUX €KCIIEPUMEHTIB OTPHUMaHi
CIIiBBiIHOLIEHHS, 11O 3B'A3yI0Th OCHOBHI XapaKTEPUCTVKHU LIBa i BAHHY PiAKOTO METaly 3 XapaKTepPUCTUKAMU PEXU-
My TPUIYTOBOTO 3BapIOBaHHS I1if, ¢pirocom. Po3pobiieHo anroputm onTuMizanii pe>kumiB TpUIAYrOBOTO 3BAPIOBAHHS
iz Qrocom 17151 HU3bKOJIETOBAHOI CTaJli 3 K asbliieM, 1110 3ab6e3redye MiHiMaIbHY JOBXUHY BAaHHU PiJKOr0 METAYy,
33/I0BiJIbHY TJIMOVHY NPOIJIaBJI€HUS i BUBHAYEHO 3HAYEHHS IOTOHHOI €Heprii 3BaploBaHHs. [IpoBeieHa anpobariis
OTpM-MaHUX PaLliOHAJIbHUX PEKUMIB 17151 3BaPIOBAHHS ra30HA(-TONPOBIAHUX TPYO BEJMKOrO AiaMeTpa B yMOBax
BAT "Xapuuabkuil Tpy6HUI 3aBO],

2. The work is aimed to the perfection of automatic submerget welding technique and to a drop in crack amound
in the weld proper and in the thermal influence zone in the process of welding calcium modified steel tubs for gas
and pipelines. Object of research - the factors responsible for the cleclin in mechanical properties of submerged
multi - arc welded joints as well as the welding process facilitating guaranteed high quality of gas and oil pipes
have been investigated. Subject of research -heat exchange process, weld formation, as well transformations
taking pluce in the.thermal influence zone in submerged multi-arc twelding; anizothermal diagrams of austenit
and NV trans-formations under the influence of WTC for low-alloyed calcium steels; choice technique and
algorithm for proper operating condition in sheet steel welding were the subject of investigation. Research
techniques-high speed dila-tometering, optical and electronic metallography, electron microscopy, mathematical
simulation were the rese arch methods. Personal computer were used for all the calcula-tion according to
mathematical models. The results of the calculation were compared to the results of the experi-ments oftined in
the industrial tube welding. Up-to-date methods of chemical analysis were used to define metal composition.
Anizothermal diagrams of austenit decompo-sition for calcium modified steel under welding thermal cycle
condition have been spesified. Crack formation thermal influence zone under various temperatures, have been
studied and the influence of calcium content in metal on the amount of crack in thermal influence zone has been
shown. Three-dimensional dynamic model of heat ex-change in the welding bath and in TIZ, permitting is devel-
oped to calculate the form both sizes of a welding bath and thermal influence zone has been worked out. The
model makes it possible to calcium both the configuration and demisions of the welding bath and the areus of the
two-phase condition of metale and the weld proper and in the final sec tion of it. Due to the mathematical
simulation of heat exchange and the industrial experiments it has been found out that the main characteristic of
the weld and the liquid metal bath relates to the condition of submerged tree-arc welding. The technique of a
optimum welding conditions choice has been worked out. The optimum con-dition for making outside welds in gas
and vil pipelines have been tested in Khartsizk tube work
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