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Po3pobuty TexHos0rii 06p0o6KY 3BapHUX TOHKOJIMCTOBUX KOHCTPYKLIN iIMIIyJIbCHUM €JIEKTPUYHUM CTPYMOM Ta

iMI'Iy'JIbCHI/IM eJIeKTpOMaI‘HiTHI/IM I10JIEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

To develop technologies of treatment of welded sheet structures by pulsed electric current and pulsed
electromagnetic field

Pedepar yKpaiHCBKOIO:

Y TemnepilHifl 4ac criocTepiraeTbCs MifiBUILEHNI iHTEepeC 4O TeXHOJIOTiN 0OpOOKY iMITyJIbCHUM €JIEKTPOMAarHiTHUM
nosieM (OIEMII) 3 MeTO0 NOKpaleHHS MEXaHIYHUX XapaKTE€PUCTHMKU METaliB, CIJIABiB i 3BapHUX 3'€lHaHb. MeTOI0
pob6otu € nocaimkenHs BrnuBy OIEMII Ha HanpykeHO-1e(OpPMOBaHMI1 CTaH KijblJeBUX 3BAPHUX 3'€IHAHb
anoMiHieBoro criaBy AMr6. Po3po6sieHo opuriHajibHy €eKCIIepUMEHTa/IbHY METOIUKY NOCJiIKeHHS KIHeTUKY CUJIN
P enexrpomunamivyHoro tucky npu OIEMII metaneBux matepianis. I gociigKeHb BUKOPUCTOBYBAJIM IJ1ACKi
nucku niametrpom 90 MM i ToBmuHOW0 0 =1,0 MM. KinbiieBe 3BapHe 3'efHAHHS iMITyBaIi HAaMJIaBIEHHSIM «XOJIOCTUX»
BaJIMKIB B3[IOBX JIiHil KOJIa fiiaMeTpom 45 MM i3 peecTpallielo Halpy>XeHOro CTaHy JUCKIB Ta IepeMillieHb iX KpaiiKiB
1o ta nicsast OIEMIIL. BukonyBasnu nBa BapiaHTu 00po6ku: 1-i1 BapianT - OIEMII guckis o =1,0 mMm, gpyruii - OIEMIIT
nuckiB 0=1,0 MM i3 1O0AATKOBUM €KpaHOM 3i crtaBy AMr6 o =5,0 mm. ITokaszaHo, mo B pe3dysnbtaTi OIEMIT Ha

O HAaKOBOMY pexuMi 3paskis 0 =1,0 Mm Ta 0 =1,0 MM + eKpaH, 3Ha4eHHs P 3pocTasio Ipu 3aCTOCYBaHHI €KpaHy, 110
30i1bLIIEHHS 00YMOBJIEHO 301/IbIIEHHSIM aKTUBHOT'O 00'€MY €JIEKTPOIIPOBIIHOTO cepeloBuUINa. BCTaHOBIEHO, 110
BUKOpPUCTaHHS ekpaHy nipy OIEMII cripusie 3HMKEHHIO PiBHS 3aJIMIIKOBUX 3BAPIOBAJIbHUX HAIPYKEHb
PO3TAryBaHHS Ta MiJBUIIEHHIO TOYHOCTI KiJIbLJ€BUX 3BapHUX 3'eiHaHb. Ha 6a3i OIEMII MoXyTb 6yTH po3pobJieHi
edeKxTUBHI MeTOM ONTHUMI3allii Halpy>KeHO-Ae(OPMOBAHOTO CTaHy BUPOOIB i3 aJIIOMiHi€BUX CILIaBiB 3 METOIO
IIO/IOBKEHHSI iX pecypcy [JIsl 3aCTOCYyBaHHS B aBiapakeTHil, cyHOOYIiBHIl Ta iHIIKX rajy3six IPOMUCIIOBOCTI.
[IpoBenieHi €KCIEPUMEHTU 3 BCTAHOBJIEHHS BILJIMBY OOPOOKY iMITYJIbCHUM €JIEKTPUYHAM CTPYMOM TE€CTOBUX 3Pa3KiB
HA JIOKAJIbHY PEJIaKCallilo HAlIPYKeHb B 3pa3kax 3 AMr6 i crazni Ct3. JlociigKeHHs BAKOHYBAIVMCh METOLOM
€JIEKTPOHHOI CIIeKJI — inTepdepomeTpii, pesiakcaliist Halpy>keHb B KOHTPOJIbOBAHIN AiJIsSHLI KOHCTPYKLI
iMITyJIbCHUM CTPyMOM 0OyJ1a [IpY TPUBAIOCTi 06pobku 1...60 cexyH[; py 3a/iaHiil TPUBAJIOCTI 06POOKY aMILIiTyAa

iMITyJIbCHOTO CTPYMY 3MiHI0Basach Bif, 100 go 1000A, TpuBaiicTs OAHOTO iMITyJIbCy OyJia Bif

Pedepar aHIJIiHCBKOIO:

Currently, there is increased interest in pulsed electromagnetic field (OIEMP) technologies; to improve the
mechanical properties of metals, alloys and welds. The aim of the work is to study the influence of OIEMP on the
stress-strain state of annular welded joints of aluminum alloy AMg6. An original experimental method for studying
the kinetics of the force P of electrodynamic pressure at OIEMP of metallic materials has been developed. Flat
disks with a diameter of 90 mm and a thickness of 0 = 1.0 mm were used for research. The annular welded joint was
simulated by surfacing of "blank" rollers along the line of a circle with a diameter of 45 mm with registration of the
stress state of the disks and movements of their edges before and after OIEMP. We performed two processing
options: the first option - OIEMP disks o = 1.0 mm, the second - OIEMP disks o = 1.0 mm with an additional screen
made of alloy AMg6 o = 5.0 mm. It is shown that as a result of OIEMP in the same mode of samples 0 =1.0 mm and o =
1.0 mm + screen, the value of P increased with the use of the screen, which increase is due to an increase in the
active volume of the conductive medium. It has been established that the use of a shield in OIEMP helps to reduce
the level of residual tensile welding stresses and increase the accuracy of annular welded joints. On the basis of
OIEMP, effective methods can be developed to optimize the stress-strain state of aluminum alloy products in
order to extend their life for use in aircraft, shipbuilding and other industries. Experiments were performed to
establish the effect of pulsed electric current treatment of test specimens on local stress relaxation in samples of



AMg6 and steel St3. The studies were performed by the method of electronic speckle - interferometry, stress
relaxation in the controlled area of the structure by pulsed current was at a processing time of 1... 60 seconds; at a
given processing time, the amplitude of the pulse current varied from 100 to
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