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AnHoTanusi. B pabote mccnmemoBamu yctoitumBocte MMA mporiecca MyJIbCHPYIOMIEH M OOBIYHOW AYroil mpu
HarulaBke BaWKoB anekrpogamMu YOHUMU 13/55 muamerpamu 4 MM Ha HU3KOYTICPOIUCTYIO CTalh TONIIHHON &
MM M OTpabOTaJIi METOANKH aKTUBHOTO aHajn3a OCHMIJIOIPAaMM PYYHOH JyroBOW CBAPKH C LEbIO W3BJICUECHUS U
nepepaboTKu MHGOPMAIHMH JUTS YITy4IIEHHS U COBEPLICHCTBOBAHMUS TEXHOJIOTUH CBApKU

Jst 3TOTO0 pelany caeayoIue 3aJadun:

- onpeseeHre U aHanu3 cratudecko BAX ncrounnka nutanus (UI1);

- ocryutorpadupoBanue pexxumos PIIC;

- n3y4enue BiausiHus pexxumoB PJIC Ha ¢popMupoBanue mBa

B kayecTBe MCTOYHMKA NUTAaHUS Ui CBAapKU HMCIOJB30BajM amnmapaT uHBepTopHOro tuma MHOM-200T. On
OCHAIIEH MHKPOIPOLIECCOPHBIM YNPABICHHUEM M Oilarofapsi BCTPOSHHOMY ITyJbTy MOXET paboTaTh B OJHOM W3
geThIpéx pexknmoB: MMA, MMA-PULSE, TIG, TIG-PULSE.B uMmnyipcHOM pexXuMe CHIY TOKa MOXKHO
peryiIupoBath ¢ y4€TOM YeTHIpEX IapaMeTpPoOB: MAKCHMAalbHOTO TOKa B MMITydbce (A); pasmaxa 1o TOKy (A);
YacTOTHI CJIeJOBaHUS UMITYITECOB (cek—1); Koa(UIMeHTa 3amoIHeHUS WA CKBaXXHOCTH (%0).

KaioueBble ciioBa: cBapoduHBI ammapaT, MyJbCHPYIOIIAs Iyra, pydHas OyroBas CBapKa IOKPBITHIC SJICKTPOIbI,
HMITYJIbC TOKA CBapKH.
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Abstract. The work investigated the stability of the MMA process with a pulsating and conventional arc when
surfacing rollers with UONIA 13/55 electrodes with diameters of 4 mm on low-carbon steel with a thickness of 8
mm and worked out methods for active analysis of oscillograms of manual arc welding in order to extract and
process information to improve and improve welding technology

To do this, the following tasks were solved:

- determination and analysis of the static VAC of the power supply (IP);

- oscillography of RDS modes;

- study of the effect of RDS modes on seam formation

An INEM-200T inverter type apparatus was used as a power source for welding. It is equipped with microprocessor
control and, thanks to the built-in remote control, can operate in one of four modes: MMA, MMA-PULSE, TIG,
TIG-PULSE.In pulse mode, the current strength can be adjusted taking into account four parameters: maximum
pulse current (A); current span (A); pulse repetition rate (sec—1); fill factor or duty cycle (%).

Keywords: welding machine, pulsating arc, manual arc welding coated electrodes, welding current pulse.

Caapky BbIMonHAIM Ha 00bIYHBIX MMA pexumax Ha oOpaTHOW momspHOcTH (puc. 1). u
umnynscHoM pesxkume MMA—PULSE nynbcupyroeit ayroi (puc. 2).
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Pucynox 1 — OcumutorpaMMBI 10 TOKY B HAIPsDKEHUIO UMITYJIbcHOH MMA cBapku, punstp barTepBopTa 2 mopsinxa,
qactoTa orceuku curHaia 100 I'g

Pucynok 2 — OcunmiorpaMMBl IO TOKY U HaNIPsDKEHUIO UMITyITbcHOMt MMA cBapku,punsTp batrepBopra 2 mopsiaka,
yacToTa oTceuku curHana 100 I'ng

OcuusnorpadupoBanue u odpadotka PJIC npousBoauiachk ¢ MoMoIIb0 HH()OPMAIIMOHHO-
u3MeputesnbHoii cuctembl Signal Express 2014 Ha 0a3e M3MEpHUTENBFHOTO aHAIOTO-IIU(PPOBOTO
Moyt NI 9229 co BcTpoeHHBIM POrpaMMHBIM 00ecIiedeHueM NepBUYHON 00pabOTKN CUTHAJIOB.

Ha mepBoM »orame wucHbITaHWN OblIa AKCIEPUMEHTAIBHO OIPE/IEICHa CTaTHYECKas
BOJIbTaMIIepHast xapakrepuctuka (BAX) nctounuka nutaHus.

Ha BTOpOM 3Tare mpoBepsu yCTOWYMBOCTH JTYTOBOTO MpOIlecca MPH CBapKe Ha OOBIYHBIX U
B UMIIYJIbCHBIX pexXHuMax. bbula mocTpoeHa B3anMHas [uarpamMma (uarpamMma paccestHusi), Koropas
MPUMEHSIETCS [Tl B3aMMOaHAIIN3a ABYX PSIIOB Yepe3 KIACTEPU3AINIO TaHHBIX.

Tarke ObuT MOCTpoeH (Ha30BBIH TMOPTPET AMHAMUYECKUX CHUCTEM — O3TO WHCTPYMEHT,
WCTIOJNB3yeMBIH /ISl TPaUUECKOTO OIpENeIeHus] MTHOBEHHOTO TOBEIEHHSI €€ TPACKTOPHH ISt
Habopa HavanbHbIX ycnoBuid. Kiaccuyeckue (as3oBble MOPTPETh  OrpaHUYEHBl  JABYMS
W3MEPEHUSIMH, W WHOTAA TPEICTaBIeHbl CHUMKH (a30oBeIX 3D-moprperoB. ['eHepanmm Habopa
($a30BBIX MOPTPETOB AOCTATOYHO, YTOOBI 0€3 moTepu MH(OPMAIIUK ONPEICTUTH ITOJHOE MTOBEICHUE
HETIOCPEJICTBEHHOW JIWHAMHKH CHCTEMBl Ui Ha0opa HadalbHBIX YCIOBUH B N-MEPHOM
MPOCTPAHCTBE COCTOSIHUH.

Brrsicamnnocs, yto mpouecc MMA PULSE 6onee crabuiieH 1O CpaBHEHHIO C OOBIYHOMN
pyuHoii nyroBoit cBapkoit (MMA).. B pesynerate 1moB ¢opmupyercss Ooiee OJaronpusTHO,
ouenuBaemoe o I'OCT 25616-83 [1]. Capuiuku CUUTAIOT, YTO AJIEKTPOIYrOBOM Mpolecc B
peXUMeE MYIbCUPYIOLIEH TyTd HAMHOT'O IMPOIIIE pealn30BaTh U Ui 3TOTO HE HY)KHBI CIICIIUAIbHBIC
HaBblkM. KpoMe TOro, 5SKOHOMHUYHOCTb, BBICOKOE KAaueCTBO CBapHOIO  COCIUHEHH,
MIPOU3BOIUTENLHOCTD, 3PPEKTUBHOCTD [2] U MPOCTOTA B UCIOIB30BAaHUHU JIENAlOT mporecc MMA ¢
MyJAbCUPYIOLIEH Tyroil MpuBJeKaTeIbHBIM BBIOOPOM CpeU CBAPOUYHBIX MPOLIECCOB, OCOOEHHO IS
CBapK{ HEOOJBIINX JIeTaJIeH.

[To uToram paboTHI cA€TIaH BBIBOJ O TOM, YTO IMYJIbCUPYIOIIAs Ayra MOXKeT 3((HEeKTUBHO
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HCIIOJIB30BAThCA IJIs1 CBAPKH OTBCTCTBCHHBIX IIIBOB B aTOMHOM OHCPI'CTUKE.
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AHHoTanus. B pabore paccmarpuBaercss mpoOieMa CHIDKEHHS COIPOTHBICHHS XPYHNKOMY pPa3pyLICHHIO
MeTajyia cBapHbIX MBOB KopiycoB BBOP u3 cramn 15X2HM®A, BHIMOTHEHHBIX CBAapOYHON MPOBOJIOKON
CB-09XI'HMTAA-BU B coueraHuu ¢ BHICOKOAKTUBHBIM IuIaBieHbIM (urrocom PI[-16A. B kauectBe Mepsl
[0 YCTPAHEHUIO NPUYUH CHUKECHUS CONPOTHUBIICHHUS XPYIKOMY Pa3pyLICHHIO, YCTAHOBJICHHBIX OIBITHBIM
IIyTeM, TNPEATI0KEHO HCIIOIb30BaHHE HOBOTO COUYETAHHS CBAPOYHBIX MaTEepHaJIOB — INTATHOM CBapOYHOM
mpoBonioku CB-09XT'HMTAA-BU B coueraHum ¢ HU3KOAKTHBHBEIM KepaMudeckuM ¢(iarocom 48AD-71.
[MpoBenensl uccienoBaHUs B 00BEME aTTECTAMOHHBIX MCHBITAHUA HOBOTO COYETAHHWS CBAapOYHBIX
MaTepHalioB, KOTOPOE MOKa3aJl0 3HAYMTEIFHOE U OIHO3HAYHOE NMPEUMYILIECTBO 3aMEHBI IUIaBJICHOTO (IIoca
Ha KepaMHYECKHi, MOBBICHB CONPOTHBIECHHE METajlla IIBAa XPYIKOMY pa3pyIICeHHIO M, COOTBETCTBEHHO,
YBEIUYUTH PECypc KOpIryca peakTopa.

KiroueBble c1oBa: qyroBast cBapka, KepaMH4yeckuil Quiroc, MeTasul mBa, koprnyc BBOP, ynapHas BA3KOCTb,
KpUTHYECKas TeMIepaTypa XpyInKocTH, pedepeHcHas TeMepaTypa.
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Abstract. The paper considers the problem of increasing of resistance to brittle metal fracture of welds of
PWR vessels made of steel 15Cr2NiMoVA made with Sv-09CrMnNiMoTiAA-VI welding wire in
combination with highly active fused flux FC-16A. As a measure to eliminate the causes of reduced
resistance to brittle fracture, established experimentally, it is proposed to use a new combination of welding
materials — standard welding wire Sv-09CrMnNiMoTiAA-VI in combination with low-active ceramic flux
48AF-71. Studies have been conducted in the scope of certification tests of a new combination of welding
materials, which showed a significant and unambiguous advantage of replacing fused flux with ceramic,
increasing the resistance of the seam metal to brittle fracture and, accordingly, increasing the life of the
reactor vessel.

Keywords: arc welding, ceramic flux, seam metal, nuclear power plant, PWR vessel, impact strength, critical
brittleness temperature, reference temperature.
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