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[pencrasieHs! pe3ysbTaThl CCIEA0BAHUS BIHSHIS IMICCHOHHON CIIOCOOHOCTH KaTozia Ha d((eKTUBHOCTE BBIBO-
JIa UMITYITbCHOTO 3JIE€KTPOHHOTO MydYKanu3 AMOTHON KaMepbIB aTMOc(hepy depe3 BHIBOAHOE OKHO yCKOPHUTENS. DKCIepH-
MEHTbI OCHOBaHbl HAa U3MEHEHUU UMIICJaHCa JIEKTPOHHOIO JAUO/A 3@ CUET U3MEHEHMsI YMUCCUOHHOMN ILIOLIAN KaToAa,
TOCKOJIBKY BBICOKOBOJIBTHBIM MMITY/IECHBII T€HEpaTOp YCKOPHUTENS MPEICTABIAET COO0I CXeMy paspsiia eMKOCTHOTO Ha-
KOIIMTEJIS] DHEPTHU Ha JIMOA Yepe3 aBroTpaHchopmarop 6e3 MpoMexxyTOUHBIX (GopMUpyromuX JIMHUHA. Takum oOpasom,
BBIXOJIHBIE MTAPAMETPBI YCKOPHUTENS 3aBUCAT OT AMHAMHUYECKHX XapaKTEPUCTHK AMOMA TPH MPOYUX PABHBIX YCIOBMSX:
BBIXOJJHOC HAIIPsHKCHUE MCTOYHUKA MUTAHMS, KOHCTPYKLUS BBIBOJHOIO OKHA YCKOpUTelsd U T.A. B kadecTBe uccieno-
BaHHBIX KaTOJI0B PACCMATPHBAJINCh UTOIBYAThIEKaTOARL. VI3MeHeHne nMIeianca AMoa JOCTUTaIoCh 3a CUET H3MEHEHHS
KosdecTBa uri (22 u 44 uIiel), a TaxoKe IMOCPEICTBOM H3MEHEHHs! BETHIHNHbI KaTOA-aHOIHOTO 3a30pa AUO/A.
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The results ofinvestigation ofthe cathode emission properties influence on the pulse electron beam efficiencyextraction
from generation chamber to the atmosphere through theexit window of the accelerator are presented. The experiments
are based on the changes ofelectron diode impedance by variation the emission area of the cathode. A high-voltage
pulse generator accelerator’s diagram is based on the discharge of capacitive energy storage to the diode through an
autotransformer without intermediate forming lines. Thus, the output parameters of the accelerator are depend on the
dynamic characteristics of diodesat constant parameters: the output voltage of the power supply, the output window of the
accelerator design, etc. The needle cathode was investigated. Changing the diode impedance is achieved by changing the
number of needles (22 and 44 needles), and by changing the value of the anode-cathode gap of diode.
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HccnenoBaHbl MEXaHUYECKHE CBOMCTBA aTFOMUHUI MarHUEBOTo criaBa AMro6 B KpyImHOKPHUCTAIIMYECKOM COCTO-
STHHUU | TI0CJIe MHTEHCUBHOMH Iuactideckoit nedopmaryn. [Tokazano, 4to mocie 4 mpoxoioB OPTOrOHAIBHOTO PaBHOKA-
HAJIHOTO YIJIOBOTO MPECCOBaHMs B cIutaBe AMro6 ¢opMupyercs 61049Hast CTpyKTypa ¢ CpeIHUM pa3MepoM 3epHa 2,2 MKM
U OJHOMOZAJIBHBIM PacIIPeIe/ICHUEM 3€PEH 10 pa3MepaM B AuanasoHe oT 1,5 10 4,5 MkM. OTHOBpEMEHHO YBEIMYUBAIOT-
CsI 3HAUEHHs YCIOBHOTO Npejiesa TeKy4eCTH, BPEMEHHOTO COMPOTUBIIEHUS Pa3pyIICHUIO U TIPEAENbHBIE CTeNeHn aehop-
Malliy 10 pa3pylIeHns B YCIOBHAX pacTspkeHHs. PopMupoBaHHe METKO3epHUCTON CTPYKTYpHI crtaBa AMro6, obecre-
YMBAIOIIEH MOBBINIEHHE MUKPOTBEPAOCTH, YCIOBHOTO IIpeJieNa TeKydeCTH, BPDEMEHHOTO COMPOTUBIIEHHS Pa3pyIIEHHIO,
JocTuraercs nocie 2 npoxonos oproronansHoro PKYII mpu remmepatype 200 °C. O6HapykeHO, 4TO IT0CIIe OPTOTOHAITb-
HOTO paBHOKAaHAJIBHOTO MPECCcOBaHUs crnaB AMr6 nprodperaeT aCHMMETPHIO 3HAUEHHI TPOYHOCTHBIX XapaKTEPUCTUK
(ycimoBHOTO Ipefiesa TeKy4eCT!H 1 BPEMEHHOTO CONPOTHBIICHHS PAa3pyIICHUIO) IPH PACTSIKEHUH M COKATHH.
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The mechanical properties of the aluminum magnesium AMg6 alloy in coarse grained and ultrafine-grained state after
severe plastic deformation were investigated. It was shown that after 4 passages of orthogonal channel angular extrusion of
the AMg6 alloy block structure was formed with an average grain size of 2.2 microns and a unimodal distribution of grain
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sizes in the range of 1.5 to 4.5 microns. Results of quasistatic uniaxial tensile and compresion show that the alloy in the
ultrafine-grained states has higher yield strength, limit of tensile strength and limit strain degree. Formation of fine-grained
structure of the alloy AMg6 ensuring a higher microhardness yield strength , tensile strength degradation, reached after
two orthogonal passes ECAP at 200 © C. It was founded that after orthogonal equichannel pressing AMg6 alloy acquires
asymmetry values of strength properties (yield strength and tensile strength degradation) in tension and compression.
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B crarbe 00Ocy»xkatoTcss 0COOEHHOCTH TpoLiecca CBAPKU TPEHUEM C MepeMeninBanueM. [IpoBoaurcst anamus oc-
HOBHBIX MEXaHH3MOB ()OPMHUPOBAHUS CTPYKTYPHOTO COCTOSTHHS MaTepuala, oBEPrHyTOr0 BO3ICHCTBHIO HHTCHCHBHON
IIACTUYECKOH Aedopmanuy 1 Temneparypsl. [Ipu ncciaenoBanin MexaHn3MoB (POPMUPOBAHUS CTPYKTYPBI CBAPHOTO CO-
€IMHEHUS IIPEe/UIaracTCcs UCIOIb30BaTh IOAXObI, OINKCHIBAIONINE [IOBEACHUE META/LUIOB U CIUIABOB, I1OABEPraOIUXCs
TEpPMOMEXaHHYECKOMY BO3/ICHCTBHIO B mpolecce TpeHus ckonbxeHus. [Ipu texnomornueckom Bueapenun CTII B or-
paciisix SKOHOMUKH BaKHOH 3ajaueil sIBISIeTCs NCCIeI0BaHIE MEXaHN3MOB U BBISIBIICHUE (PU3UUESCKUX 3aKOHOMEPHOCTEH
(opMHUPOBaHUS CTPYKTYPHOTO COCTOSIHHSA U (JaKTOPOB, IIPUBOAALINX K 00Pa30BAHUIO CTPYKTYPHBIX HEOIXHOPOAHOCTEH 1
HECIUIOIIHOCTEeH B METaJlIe TIPX OJHOBPEMEHHOM MHTEHCHBHOM IIACTHYECKOM JS(OPMUPOBAHUI M TEPMHIECKOM BO3-
JeCTBUH, KOTOPBIM MaTepHall OABEPraeTcs B 30He (POPMUPOBAHUS CBAPHOTO COSMHEHHS B IIPOLIECCE CBAPKU TPEHUEM
¢ nepememmBanueM. O0anast 3SHaHUAMH O MEXaHH3MaxX (POPMUPOBAHMS CTPYKTYPHOTO COCTOSIHHS B 30HE IIIBAa M OKOJIO-
IIOBHOI1 30HE M O NPUYMHAX BO3HUKHOBEHHUs NE(EKTOB B KOHKPETHOM MaTepHalie U UX CBS3U C YCIOBHAMHU TepPMOMeE-
XaHWYECKOTO BO3AEHCTBUSI MOXKHO IEJICHAIPABICHHO YIPABISTEH MTapaMeTPaMy CBapKH UL TTOTydeHHs Oe31e(eKTHBIX
CBapHBIX COEIMHEHUH, TOTyYEHHBIX COBPEMEHHBIM M SKOHOMHYECKH BBITOIHBIM CIIOCOOOM CBapKH.
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In this paper the characteristics of the process of friction stir welding are discussed. The analysis of the basic
mechanisms of the structural state in the material after being exposed to severe plastic deformation and temperature. In
the study the formation mechanisms of the structure of the welded joint is proposed to use approaches that describe the
behavior of metals and alloys, subjected to thermo-mechanical effects in the process of sliding friction. Implementation
of FSW technology in sectors there is an important task to study the mechanisms and identify the physical laws and the
formation of the structural state of the factors leading to the formation of structural inhomogeneities and discontinuities
in the metal during intensive plastic deformation and thermal stresses to which the material is exposed in the area of
welded joint formation during friction stir welding. Having knowledge about the mechanisms of formation of the
structural state in the weld zone and heat affected zone and the causes of defects generation in material and their
connection with the terms of the thermomechanical effect can be selectively controlled welding parameters to produce
defect-free welded joints produced by modern and cost-effective way of welding.
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B pabote paccMaTpuBaroTCs CHCTEMBI TMHEWHBIX U (epeHIMaNbHBIX YPAaBHEHUH BTOPOTO, TPETHETO M YeTBEp-
TOT'O MOPSIJIKOB € MTOCTOSIHHBIMU KOA(D(HUIIMEHTaMH, a TAK)KE COOTBETCTBYIOIINE BO3MYIIIEHHbIE CHCTEMBI B CMBICIIE BO3-
MyIIeHHs K03 PUIMEHTOB HCXOMHBIX cucTeM. OCHOBHBIM BOIIPOCOM, N3y9aeMbIM B JaHHOW CTaThe, SIBISIETCS BOIPOC
YCTOMYMBOCTU U ACUMITOTHUYECKOM YCTOWYMBOCTU PEILIEHHH COOTBETCTBYIOLIMX cucTeM 10 JlsmyHoBy. Ilosyuenst
MOAN(UITIPOBAHHBIEC YCIOBHS YCTOWINBOCTH B TEPMUHAX KOA(P(UIIMEHTOB MaTPHI[ JAaHHBIX CHCTEM JTMHEHHBIX JU]-
(epeHIMaNbHBIX yPaBHEHUIT, TPUYEM OCHOBHBIE TEOPEMBI TAHHOH pabOoTHI Cozlep)KaT Kak HeOOXOANMBIE, TaK U JJOCTa-
TOYHBIE YCIOBHUSI yCTOHINBOCTH. KpoMe TOTo, MOTydeHb! pe3ynbTaThl, Kacalomuecs YCTOHINBOCTH COOTBETCTBYIOMINX
BO3MYILEHHBIX cucTeM. Takxke paboTa COPOBOKAASTCSI KOHKPETHBIMU IPUMEPAMH, B KOTOPBIX MILTIOCTPHPYETCS IPH-
MCHEHHE HOBBIX ITOTYYSHHBIX MOIU(DUIIMPOBAHHBIX YCIOBHH. Pe3ynbraTs! faHHON pabOTHI MOTYT OBITH MOJNE3HBI IS
BCEX HCCIIeIoBareliel, 3aHIMAIOIINXCsl MaTeMaTHYECKUM MOJICTIMPOBAaHHEM JIIOOBIX PealbHbIX 3ajad, IPH CO3IaHUU
MOJIeNeH KOTOPBIX NCTIONB3YIOTCS CHCTEMBI THHEHHBIX T ((epeHIINANBHBIX yPaBHEHUH.
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