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Mosga guceprarii:
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1. BiiuB TexHOJIOTYHUX (AKTOPiB HA (POPMYBAHHSI 3aJIMIIKOBUX HAIMIPY>KEHb B 3BAPHUX 3'€JHAHHSX BUCOKOMILIHUX

cranen

2. Effect of technological factors on the formation of residual stresses in high-strength steel welded joints

Pedepar:

1. locaimpKeHOo XapaKTep po3NoLiNy 3a/MIIKOBUX HANIPY)KEHb B 3BAPHUX 3'€IHAHHSIX HU3bKOBYIJIELIEBUX JIETOBAHUX
O€eliHITHO-MapTEeHCUTHUX CTajell 3 rpaHuLielo TeKydocTi (600 MIla. MeTa focliipkeHHS: BCTAHOBUTHU ONTUMaJIbHi
TEXHOJIOTI4HI TapaMeTpy AyroBOrO 3BapIOBaHHS BUCOKOMILIHUX JIETOBAHUX CTaJlel, sIKi 3a6e31e4yi0Th 3HKEHHS
3aJIMIIKOBUX HAIIPY)XEHb B 3BAPHUX 3'€IHAHHSIX HA OCHOBI AOCJII)KEHb IPOTiKaHHS B HUX (PA30BUX, CTPYKTYPHUX
IIepeETBOPEHDb Ta TepMoedOopMaLiiHUX IPOLeCciB. MeToau fOoCiaKeHb: rosorpadidyHuii, MaTeMaTUYHi, ONTUYHOI
meTtasorpadii, milaToMeTpUIHUI, MeXaHiuHi, XIMIYHOTO Ta CIIEKTPaIbHOrO aHasli3iB. Bu3HavyeHi nisixu 3HIKEeHHS
3aJIMIIKOBUX HANpY>XeHb IIPU 3BapIOBaHHI HU3bKOJIETOBAHUX BUCOKOMIIIHUX cTasnell. Po3pobiieHi 3acobu peasnisaliii
IIPOLIECIB, IIPY SIKAX B 3BAPHUX 3'€JHAHHSAX 3a0€3I1e4yeThCsl MiHIMJIBHUM iX piBeHb. JJOCiIPKEHO BILJINB
TEIIOPI3NYHUX NPOLECIB Ta CTPYKTYPHUX IIEPETBOPEHDb HA 3aKOHOMIPHOCTI (POPMYyBaHHS 3/IMIIKOBUX HAIIPY>KEHb

B 3BapHUX 3'€JHaHHSAX. Po3po6sieHui eKCcriepuMeHTalbHO-PO3PaXyHKOBUM MiIXif, 0 J03BOJIsIE IPOTHO3YBATU



XapakTep MpoT ikaHHS TeMIlepaTypHux gegopmaliil B MeTasax msiB Ta 3TB. Po3rysiHyTO BIJIUB CTPYKTYpU METAy
BiB HA OPMYBAHHS B HUX 3JIMLIKOBUX HANPy>KeHb. JJ0CIiIpKeHO BIJIMB [TapaMeTpiB Pe>XKUMIB 3BapIOBaHHS Ta
TeMIIepaTyp [10NlepeAHbOro NifirpiBy Ha GOPMYyBaHHS 3aJIMIIKOBUX HaNPy>KeHb. PO3p006JIeHI OCHOBHI I10JI0>KEHHS
TEXHOJIOTIYHUX NPOLECIB, 32 SIKAX B 3BAPHUX 3"€ITHAHHIX BUCOKOMILIHUX CTajiel 3a6e31e4yeThCsl MiHiMaIbHUI
piBeHb 3a/IMIIKOBUX HaNpyKeHb. OCHOBHI [10JI0KEHHS pO3p06JI€HUX NIPOLECIB BTilIEHi Ha METalypriliHOMY 3aBOZi
BAT "Ypanmai" npyu peMOHTHOMY 3BapIOBaHHi TOBCTOJIMCTOBUX BiJIJIMBOK JI€TaJIE i3 BUCOKOMILIHUX CTaJIEN.

2. The mode of distribution of residual stresses in welded joints made from low-carbon alloyed martensitic-bainitic
steels with a yield strength ( 600 MPa is studied. Aim of work: to establish optimum technological parameters of
arc welding high-strength alloyed steels, providing the reduction of residual stresses in welded joints on the basis
of investigation of proceeding the phase, structural transformations and thermodeformational processes in them.
Methods of investigations: holographic, mathematical, optic metallography, dilatometric mechanical, chemical and
spectral analysis. Ways of decreasing residual stresses in welding high-strength steels are defined. Methods of
realization of processes, at which the minimum level of residual stresses is provided, are developed. The effect of
thermophysical processes and structural transformations on the regularities of formation of residual stresses in
welded joins is investigated. An experimental-design aproach has been developed which makes it po ssible to
predict the nature of proceeding temperature deformations in weld metal and HAZ. The effect of structure of weld
metal on the formation of residual stresses is considered. the effect of parameters of welding conditions and
temperatures of preheating on the formations of residual stresses is studied. Main statements of technological
processes which provide a minimum level of residual stresses in high-strength steel welded joints are worked out.
The main statatements of the processes developed are implemented at the metallurgical works of JSC "Uralmash"
in repair welding of thick castings of components of high-strength steels.
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