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25 nosiopst 2013 r.
IlnenapHoe 3acemanue
Koundepeni-zan kopmnyca Ne 4, sraxk 2
Hayvazo pa6orsi B 10:00
OTtkpbiTe KoHbepeHuu

. Uccnenosanusa u pazpaborkn UIC um. E.O. Ilatona HAH Yxkpawnb! 15 cCOBpeMEHHOI 2HEP-

retukn. Akajgemuk B.E. IMaron (Ykpauna)

. CTpaTeFI/I‘{eCKI/Ie HallpaBJIEHUA Pa3BUTHA KOHCTPYKIMOHHDBIX MaTE€EPHUAJIOB U TEXHOJIOTUI UX rmepe-

paGoTKK /I M3/eIHii aBUAllMOHHO-KocMuueckoll Texunku. Akajgemuk PAH E.H. Kaé6aos, O.T.

Ocnennukos, 1.1.1. B.C. Jlom6epr (Poccust)

. Hporpecc B HETpAJAMIIMOHHDbIX crioco6ax CBapK1 1 pO/ICTBEHHbBIX TexHoaorui B Ilekunckom Hay4-

HO-UCCJIE/IOBATEIbCKOM aspokocMudeckoM urctutyte. I[Ipodeccop Tyan Isio (Kuraii)

. CBapHbIe UM KJieeBble COeMHEHNsT — sBJIgeTcS i 3To BonpocoM Oyaymiero? Ilpod. V. Paiic-

red, umx. M. Illnesep (Tepmanm:a)

. Ilocnepnue pocTuxenus B cBapke tpenueM ¢ nepementuBanueM. [Ipod. T. Aubpoii (CIITA)

NuHOBaAIIMOHHDBIE TEXHOJOTUN B 00JIACTH KOHCTPYKIIMOHHBIX cTaseil m cBapku. Axkagemuk PAH

N.B. T'opbmun (Poccus)

. Tengenuuu B pa3pa60TI<e OéOpy&OBaHI/IH A CBapKM B 3alllUTHBIX Ta3aX B SAnonnn.

[Ipod. T. ¥Yama (Anonus)

. Csapka ceroang u 3arpa. [Ipod. . Muaapuuk, B. 3eman (ITosbmra)

IlepepsiB 14:00—15:00

. CoBpeMenHble MHOOPMATUBHbBIE ABTOMATH3UPOBAHHBIE CUCTEMbI aKyCTUYECKOTO KOHTPOJISI CBapKHU.

Axamemux PAH H.II. Axemmmn (Poccust)

OCHOBBI TEXHOJIOTUN 3JIEKTPOKOHTAKTHOTO CIIEKaHMsI HAHOCTPYKTYPHUPOBAHHBIX METAJJIONOINMED-
HBIX TIOKPBITHN TpuboTexHmdeckoro HaszHaudeHus. Yiua.-kopp. HAH bBemsapycun 1H0.M. Ilrecka-
yesckuii, 1pod. B.A. Kosryn (Benapycn)

Hepaspymaonuit KOHTPOJIb KOHCTPYKIIMOHHOM 11eJIOCTHOCTH 3JeMeHTOB pe3epByapa. B. lumeait,

II. Myax, I1. [Ixekcon, npod. Tar Xuu Tan, C. Koy (BenukoGpurarnus)

HI/I(prBOG MO/JIE/JIMPOBaHNE WU SKCIIEPUMEHTAJIbHBIE NCCJJIENO0BAHUA IIPOLECCOB IIEPEILIaBa. HOKTOP

A. Kapau (Dpanumsa)

Tengenuun B passutun ceapku B Ascrpun. H. dnaunrep, npod. K. Commury (Asctpus)

25



ITPOT'PAMMA KOHOEPEHLINU

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

COBpeMeHHble nccaegoBanuAa 1 NEPCIEKTUBHDIE pa3p360TKI/I CBapO4YHbIX TEXHOJIOTUHA B uccJaena0-

BaresibckoM Ilentpe Jlanpososba, Bpasums. Ipod. JI. Buaapunxo, JI. Buaapunxo (Bpasums)

MukpocBapka aJIOMUHHEBbIX CIIaBOB mysbcupyionmm JjgazepoMm NAYAG u GecripepbIBHBIM

quoaHbM JasepoM. JJokrop SI. Okamoro, C. Hakamm6a, T. CakaraBa, A. Okaaa (Snomus)

TexHosorun THOPUIHON JIA3ePHOI CBAPKH [IJII MarucTpasibHbIX Tpy6orpoBosoB. IIpod. C. Kaii-

teab (Tepmanns)

MexaHu4ecKkoe MoBe/ieHre U paspylieHue caouctbix koncTpykuuii. [Ipod. E. Tnoyroc (I'pertust)

26 nosopst 2013 .
IInenapHoe 3acenanue
Koudepenm-3an kopnyca Ne 4, srak 2
Hauvasio pa6orbi B 9:00

HJIaSMeHHbIe IIpo1EeCChl B MeTaJI]IprI/H/I N TEXHOJIOTMN HEOPTraHUYECKUX MAaTEPUAJIOB. AKaI.[eMI/IK
PAH 10.B. Ilsetkos, A.B. Hukoaaes, A.B. Camoxun (Poccus)

ﬂyFOBaH CBapKa B cpene 3alllUTHDBIX ra3oB JIETKUX AJIIOMMHUEBDBIX KOHCTPYKHHﬁ.

[Tpod. P. Bunkaep (Tepmanus)

[IpuMeHeHne SHEPrUM B3PbIBa B CBapKe, POJCTBEHHBIX IIPOIECCAX M TEXHOJIOTHAX. Y-
kopp. PAH B.H. JIbicak (Poccus)

TEHﬂeHHI/IH B COCAUMHUTEJbHbIX TEXHOJOTHUAX — CBAPOYHbIE TEXHOJIOTUM KaK HpI/IéaBO‘{HaH

croumoctb. [Jokrop K. Mugaemsaopd (Tepmanns)

HepCHeKTI/IBHble TEXHOJIOTUN CO31aHNA BbICOKOHA/IEKHDBIX I/ISZ[GJII/IP’I N3 KOHCTPYKIIMOHHBIX crajiei

juist 6a30BbIX oTpacJeil mpombinterHoct. [Ipod. A.B. dy6 (Poccust)

Aunamus 1 BBIGOP CBApPOYHBIX TEXHOJOTUHA IPU CTPOUTENbCTBE MArMCTPAJbHBIX TPYyGOIPOBO/IOB
6oabimoro aunamerpa. Joxrop M. Benoes (Boarapusa), B.H. Xomenko, akag. HAH Vikpaunb
C.U. Kyuyk-fuenko (Poccus, Ykpauna)

PerynmpoBanme oCTaTOYHBIX CBAPOYHBIX HAMPSKEHUN: M3MEPEHUs, aHaJU3 yCTAJOCTH, YIPOU-

uaiomume o6padorku. K.r.1. 10. Kyapsasues, npod. 5. Kaeiiman (Kanazma)

[loctmxenusg B cBapke TPyOOIpOBOIOB M CBOUCTB cBapHbIX coenunenuii. IIpod. M. Kocak

(Typuus)

Ceapka, peska u TepMmuueckas o6pa6orka xkuBbix TKaHeil. Akanemuk B.E. IlatoH, axamemuk
HAH Yxkpawunot U.B. KpuBnyn, a.1.1. I'.C. Mapunckwuit, 1.1.5. U.10. Xyaeukwmii, x1.7.1. JO.H.
Jlankun, 1.7.0. A.B. Yepnen (Ykpauna)
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26 nosiopst 2013 .
Ceccusi CTEHI0BbBIX /IOKJIA/I0B
YuraabHpiii 3aJ 6uOmoTexku, kopmyc Ne 4, sraxk 2
Hayvazno pa6orbt B 14:00

TEXHOJIOTHUUN, MATEPUAJIBI 1 OBOPYJIOBAHUE /11 CBAPKU
1 POJACTBEHHBIX TEXHOJIOTUIA

Bamenko B.B., Oxankun K.A. Biusgane ocHOBHBIX KOHCTPYKTUBHO-TEXHOJOTHYECKUX Tapa-
METPOB pPeKUMa TOYEYHOW CBapKH TPEHHWEM Ha IpOoTeKaHne OOBEMHOIO B3aUMO/IEHCTBUS
(Poccus)

Beaoyc B.I0., Axouun C.B., Cesmn P.B., Anroniok C.JI. CBapka BbICOKOIIPOYHOTO TUTAHO-
Boro ciiasa T110 (Vkpauna)

Boupapes C.B. [locrimkenns rigpodo6HO-TiApodiIbHIX BJIACTUBOCTEN KOMIIOHEHTIB €JIEKT-
poxuux 1mokputTiB (Ykpaina)

Bbpymm C., Byapkuep I'., Kym M. [lyroBas cBapka HeJernpoBaHHBIX CTajell IJIaBANIMCS
3JIEKTPOJIOM B Cpejie 3alUTHOTO Ta3a C WCIOJb30BAaHUEM 3JEKTPOHBIX ITPOBOJIOK OOJIBIIOTO
muamerpa (Tepmanus)

Baaaumupos A.B., Xa6ysos B.A., Makcumos C.IO., Jle6exeB B.A. Iludposoii cunres
UMITYJIbCHO-yToBOI cBapku (Poccus, Ykpanta)

FaBpum II.A., Tyaynos B.U. CosepiienctBoBanne MeTO/IOB Ipe/IBAapUTENbHOTO TIO0TpeBa
cBapku Meju co cranbio (YkpauHa)

TaiiBoponckuii A.A., [lemuenko 10.B., Ilanduaos A.H. TexHosiornu BoCCTAaHOBJIEHUST CBap-
KOl MOBPEX/IEHHBIX 3JIEMEHTOB METAJIIOKOHCTPYKIIHIT TOPHO-060raTUTENbHOTO 060PY/I0BAHS
(Vkpanna)

TonoBko B.B., Iloxoana I.K. Brnms mopdosorii HeMeTaseBUX BKJIIOUEHb Ha (DOPMYBAaHHS
MiKPOCTPYKTYPH MeTasly 3BapHUX MIBiB HU3bKOJETrOBaHMX BUCOKOMilHuX crameii (Ykpaina)

Tonyapos U.A. Cosznanue cBapoYHbIX (bJIIOCOB C MPOTHO3UPYEMBIME TEXHOJOTHYECKUMH U Me-
TaJLTyprU4ecKUMU CBOHCTBAMK Ha OCHOBE CTPYKTYPHBIX M (PM3MKO-XMMUYECKUX HCCJIeI0BaHMIA
(Ykpauna)

Tonuyapos C.H., llasmumos M.II. Bei6op MeToauK ompe/iesieHNsT CBAPUBAEMOCTH BBICOKOIPO-
unbIx craseil (Poccust)

I'puropsesa E.T., YunaxoB /[.A. Bo3MOKHOCTb UCIIOTb30BAHMS CBAPKU C JBYXCTPYIHOI Ta30-
BOIi 3alIMTON /11 BOCCTAHOBJIEHUSI N3HOLIEHHBIX IoBepxHocTeil gerasein (Poccust)

I'punéGepr B.A., lBanos M.A., Poi6un B.B., Ilanesnos A.M., Becmanomnukos ¥0.I1. Csap-
Ka B3PBIBOM: mporiecchbl u cTpykTypsl (Poccusi, Ykpanna)

I'punp A.T., boiiko WN.A. Meroguka onpejeneHns cocTaBa MOPONIKOBOM ITPOBOJIOKH
(Vkpanna)
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1.18.
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1.20.

1.21.

1.22.

1.23.

1.24.

1.25.

1.26.

1.27.

1.28.

1.29.

I'punb A.T., 3oxoronynoBa T.B. [[yroBas cBapka aJquTHPOBAHHON CTATM B 3alUTHBIX Ta3ax
(Ykpaunna)

[emMbsiHueHnko A.A. YnpasJieHrne CTPYKTYPOIl 30H CBAPHBIX COE/IMHEHUII JIETUPOBAHHBIX CTAJIEl

METO/IaMM a/IalITUBHBIX UMITYJIbCHBIX TEXHOJIOTUN CBapKu (Poccus)

Exarun B.IL., l'opaaus I''H. K Mexann3aMy CHU>KeHUS XUMUYECKOW U CTPYKTYPHOU HEOHOPO/I-
HOCTH B 30HE CILJIABJIEHHs ayCTEHUTHOTO IIBa ¢ yriepoauctoii craibio (Ykpanta)

aiinyaun /I.1., Jle6eaes B.A., Makcumor C.B., IIuyak B.I'. YHuragabHbil KoMILIEKC 060~
PYAOBaHUS JJIsI aBTOMATHYECKOI /[yroBOil CBapku Ha OOJIbINION TIyOMHE B MaKCHMAaJbHO

orpann4yeHHbIX ycaoBusx (BemukoGpuranus, YKpanHa)

3axapos JI.C., TaBpuk A.P. PaszpaboTka TEXHOJOTUN CBAPKU PAa3HOPOHBIX COeANHEHNN Map-
tencuTHOH ctasm 10X9HMOB ¢ aycrenuTHbIMu XpOMOHUKeIeBbIMY cTaamu tuna 08X 18H10T
(Ykpauna)

Nmomenko B.M., Anommn B.A., Bouaapenko A.H., Maiiganuyk T.B., Ckopuna H.B. Pas-
paboTKa 3JIEKTPOAHBIX MaTepPHAJIOB IS CBAPKM W HAILJIABKM CJIOXKHOJETHPOBAHHBIX OPOH3
(Ykpaunna)

Nmomenko B.M., Tanuyk A.B., JIpicenko B.A., Ilerpuuenko B.H., Crenmuenko /[.H. Bunico-

K09(DPeKTUBHAST TEXHOJIOIHS yTOBOM cBapKu ToJcToro Metauia (Ykpauna)

Ka6bimn C.B., Ecayaenko I'.B., Memwxkepec M.I'. Oco6Gentoctu (popMUPOBAHUSA HaAMOJIEKY-
JISPHOI CTPYKTYPbI B 30HE COEJMHEHUsI IPH yJIbTPA3BYKOBOI U TEIJIOBOW CBAapKe JIMCTOB W3
KpHCTaLIMueckux rmoaumepon (Ykpauna)

Kaccos B./l., Kymuii A.M. ¥YcoBepieHCTBOBaHNE TEXHOJOTHH MOATOTOBKH TTOBEPXHOCTU Me-
TAJLIOKOHCTPYKITHI  CJI0KHOI O6BEeMHO-TIOBEPXHOCTHON (DOPMBI 110/l PEMOHTHYIO CBapKy
(Ykpanna)

Ksacuuuknii B.B., Koctun A.M., JlaGaptkaBa A.B., JlaGaprkaBa Ax. B. OcoGennocru

Ak METAJIJIOKEPAMHUYECKUX T€PMOBBOJ0OB (praI/IHa)

Kpacuumkuii B.B., Mapkamosa JI.., Keacuunkuii B.®., Kosass H.H., UBanos 10.D.,
Yraos B.B., Yepenaa H.H., JleBuenko W.JI. [luddysnonnas cBapka MeTawIoB ¢

NpUMEHEHNEM paJnalliOHHO-TIyYKOBbIX TexHosornii (Ykpanuna, Poceusi, Bemapycn)

KBacuunkmii B.B., Mapkamosa JI.U., Kacumkuii B.®., Kosass H.H., UBanos 10.®D.,
¥Yraos B.B., Yepenaa H.H., Jlepuenko U.JI. [lafika MeTaioB ¢ TpuMeHEHNEM PAJMAIIMOHHO-
nyukoBbix texuosoruii (Ykpauna, Poccus, Benapycn)

Koporbmckuii A.E. VccnenoBanue mpoieccoB caMoperyIupoBatust IPU PE3OHAHCHON LyTrOBOIt
cBapke (Ykpaunna)

Kopotbinckuii A.E., Bepreukas U.B., lllanka B.A. Vcnoab3oBanne muddepeHninaabHOTO
TEJIOPOBCKOTO TIPe06pa30BaHMsl B 33/auax MCCJEJOBAHMS MPOIECCOB B HEJMHEWHOM KoJeba-

TesibHOM KoHType (YKpaunHa)

Kopotsinckuii A.E., [Ipayenko H.II., Illanka B.A. Oco6enHocTr 3apsiiHO-Pa3psITHBIX MPO-
1[eccoB B cyrnepkoHgeHcaTopax (YkpauHa)

Kymmk B.M., [lemuenko 3.JI., Bacuapver /I.B., Emarun B.II. HoBblie asnexTpojHbie
MaTepuasbl A1 CBAPDKU UM HAILJIABKY BBICOKOIIPOYHBIX M PasHOPOAHBIX craseil (Yikpauna)
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1.43.

1.44.

1.45.

Jla6yp T.M. IloBbiiieHre IPOYHOCTH U B3KOCTH CBAPHBIX COEJUHEHNIT aIIOMUHIEBBIX CILIABOB
(Vkpanna)

Jle6enes B.A., Teaposuy A.U., Bopoauna K.B. JiexkTpoayrosas cBapka IIaBJeHIEM MeTal-

na Manoi roamuabl (Ykpanta)

Jle6enes B.A., Teaposuy A.., Coicoes B.H. MopMupoBanue MBOB IPH UMITY IbCHO-YTOBON
cBapke GajloOK B 3alIMTHBIX raszax (YkpauHa)

Jle6enes B.A., Makcumos C.IO., Jlenaea U.B. Marematnueckad Mo/e/ib TEILIOBbIX I10JI€H 1
ONTUMAJIBHBIX [APAMETPOB HATIABJIEHHOTO BAJIMKA TIPU YIPABJISEMBIX MEXAHUYECKUX BO3-

neiictuax (Ykpauna)

Jle6ene B.A., Makcumos C.IO., fdpoc I0.A. VcrouHuk /i AyroBoii MeXaHU3HPOBAHHON
CBapKH IUJIABSIIUMCS DJIEKTPOIOM yIaleHHbIX 06beKkToB (YKpanHa)

Jle6enes B.A., ILmom [[.B. TexHosornyeckast HaJe’KHOCTh MEXaHU3UPOBAHHOTO CBAPOYHOTO
o6opynosanust (YkpanHa)

Jle6ener B.A., Copokun M.C., Benos A.A. CoBepiieHCTBOBaHKWE TPUHIMIIOB YIIPABJICHMS
[IEPEHOCOM AJIEKTPOHOIO METaJIjla IIPH JYTOBOi cBapKe ¢ KOPOTKUMHE 3aMbikaHusaMu (Ykpauna,
Poccust)

Jlo6anos JI.M. Tumomenko, O.M., I'onyapos II.B. Texuouioristi Ta ycTarKyBaHHsI JJIs1 [yTO-
BOTO TOYKOBOTO 3BapIOBAHHSI B BEPTHKAJIbHOMY moJioskenHi (Ykpaina)

Martsuenko M.B., Epmoasiaes I'.B., Keachunkuii B.B. Bymsgnue npockaib3biBanus coeiuHse-
MBbIX TOBEPXHOCTEH Pa3HOPO/HBIX MaTepHasaoB Ha HANPSKEeHHO-eOPMUPOBAHHOE COCTOSTHUE
npu auddy3noHHOI cBapKe B BakyyMe ¢ TepMonuknpoBanneM (YkpanHa)

Meiip II., Kym M., 36epr JI., lloarecak ®. Biusiaue cBapKu TJIa3MEHHON [IyTOil MPSIMOTO
JIefiCTBUS € UMITYJIbCHOH 10/Ia4ell TEXHOJOIMYECKOTO ra3a Ha MEeTAJIyPriio CBapKU CILJIABOB HA

ocHoBe KobasbTa /st TBepaoii Hamtasku (Tepmanus)

MopaBeuknii C.U., Iapiok A.K., Ckyasckuii B.IO. Atrectanuss TexHOJOrMM CBapKu
KOMOMHUPOBAHHBIX POTOPOB U3 crajeii 2X2HM®MA + 20X3MB®A (9U 415) ais mapoBbix
Typ6un (Ykpauna)

Hecrepenko H.II., Tampuyn A.H., Kouaparenko B.IO., Ckok A.I'. O6 addextuBHOCTH
MCTIOJIb30BAHUS YCTAHOBKH C TTHEBMOIPUBOJIOM [IJII CBapPKU BCTHIK TPYO nuameTpoM 10 400 Mm

u3 kpucranaoamopdubix noaumepos (Yipanta)

Hecrepenko H.II., /Ipsiuenko C.M., CenuenkoB U.K. Texnosnorus u o6opynoBanue /st yJib-
TPa3BYKOBON CBAapKU TEPMOCTOMKUX KOMIIO3UIIMOHHBIX MaTepUasoB, IIPUMEHSIEMbIX B aBTO- U

asractpoernn (Ykpaunna)

Hecrepenko H.II., Kopa6 H.T., Tampuyn A.H. JKcrepuMeHTaIbHO-TEOPETHIECKOE UCCJIE/I0-

BaHUeE JIa3ePHON CBAPKU TOHKHUX IMOJIMATHIEHOBBIX IIeHOK (YKpanHa)

Hecrepenko H.II., MuneeB J.A. OcobGeHHocTu cBapku Tpy6 M3 HEMJIACTHMUITIMPOBAHHOTO
nomBuarAxgA0prga (Ykpaunna)

IMaton B.E., Capaes I0.H., Jlebexes B.A. IlepcnexTuBbl pa3paGOTKH M IPAKTHYECKOTO
IIpUMEHECHUA HWMITYJIbCHBIX TEXHOJIOTUI CBApKHU W HaAIlJIaBKMU /[IJId  TIOBBIIIEHUA OSKCILJIya-
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ITPOT'PAMMA KOHOEPEHLINU

1.46.

1.47.

1.48.

1.49.

1.50.

1.51.

1.52.

1.53.

1.54.

1.55.

1.56.

1.57.

1.38.

1.59.

TAal[MOHHON  HAJeKHOCTH  METaJUIOKOHCTPYKIMI OTBeTCTBeHHOro HasHadenus (VYkpawuna,
Poccus)

ITaton B.E., IOmenko K.A., JIsruko U.A., Cynpyn C.A., Ko3dysuu C.M., Kiumenko A.A.
WccnenoBanue 1mpoiieccoB 0Opa3oBaHms MeTalJia CBAPHOTO COEIMHEHUsI TIPH 3JIEKTPOIILIAKOBOI

cBapKe MPOBOJIOUHbIME djekTpogamu (Ykpanta)

Ilentero U.B., Cuxopen B.H., Poimap C.B., JKepnocekoB A.M. BimgHune coBpeMeHHBIX
MCTOYHUKOB TIUTAHUS CBAPOYHOIT JyIU HA 3JeKTpHYecKyto cetb (Ykpanna)

IMucomennsiii A.C., Iucbmennbiii A.A., IIpokodses A.C., T'ybatiok P.C. Vccaenosanue n
pa3paboTKa 9KCIEPUMEHTAJIbHOI TEXHOJIOTHH U OOOPY/OBAHUS [IJIsi TEPMUYECKON 06PAbOTKI
CBapHbIX HIBOB JKEJIE3HOAOPOKHBIX pesbcoB (YKpauHa)

IMucomennsiii A.C., Ioayxun B.B., IMoayxun Ba.B., I'ybatiok P.C. JkcrepumeHrabHbie
TEXHOJIOTUU 1 000py/l0BaHUe [/ MIOBHOI CBapKM M CBApPKOMAWKN TOKAMU BBICOKOW 4aCTOTbI
TOHKOCTEHHBIX TPYO M3 BBICOKONMPOUHBIX cTanell (Ykpanna)

ITopoxonsko B.B., IIporokosuaos N.B., Hazapuyk A.T., Ilerpos /I.A., Ba6uu JI.M. Jiex-
TpoHOIJIaKOBadA CBapKa TUTAHOBbIX CIIJIaBOB C I/IMHyJIbCHbIM IJIEKTPOMATrHUTHBIM BOSHGfICTBI/ICM

(Ykpanna)

IMoxmypckas A., Beeaax B., Jlamnke T., Pynpext K. O630p Tenjeniuii uccieoBanus mpo-
1eccoB TepmMuyeckoro HamblieHus (Ykpauna, Tepmanus)

Ioxomua N.K., Urnatenko A.B., Ilampueuy A.Il., Cunrox B.C. UnnynupoBanue Bogopo-
JIOM XOJIOJHBIX TPEHMH B cBapHbIX coepuHennax BITHJI craneit (Ykpauna)

IIcaxpe C.T., IOmenko K.A., Capaes 10.H., Kaxosckuii 10.H., Bea6opoxos B.II. Paspa-
60TKa HAYYHBIX OCHOB CO3/[aHMSI MYJbTHMO/AJbHBIX CBAPOYHBIX MATEPUAJOB U MMITYJIbCHBIX
TEXHOJIOTUH TIOJy4YeHUsI HePa3beMHbIX COeIMHEHNI U HAIJIABJIEHHDBIX ITOKPBITAN C MHOTOMACIII-
TaGHOII CTPYKTYPOIl /yig u3zenunii, paboraionmx B ycaoBusx Kpaiinero CeBepa m ApKTHKHN
(Poccust, Ykpauna)

Pasvbmisges A./l., MuponoBa M.B., fpmonoB C.B., Beiambim II.A. Ilosbimenue ad-
(bekTUBHOCTH TIPOIlECCOB AYTOBOW CBApKM ¥ HAMJIaBKU TIPU BO3AEHCTBUM yIPABJSIONINX
MaruuTHBIX noJei (Ykpanna)

Pesnivenko M.K., Kaxin M.A., I3oroBa K.O. HoBi crioco6u X0/I0{HOTO 3BapiOBaHHS YaBYHY
MaJioByTJerieBuMu Matepiasamu (Ykpaina)

CeménoB A.Il., KpusBuyn U.B., [lemuenko B.d. MojennpoBanue mporeccoB TJIaBJeHUS U
HepeHoca 9JeKTPOHOrO MeTaJlla MPU CBapKe MaBsmumMcs aaektpogaoM (Ykpanna)

Cuneok A.Tl'., Tepacumenko A.M., Pa6okons B./I., Paoues K.B., Bpuuak B.B., Toxcrbiit
C.H. CospemenHble TEXHOJOTMN CBAPKU IPU YKPYHMHEHUN M MOHTa)K€ METAJJIOKOHCTPYKIIUI
apku ITogosbekoro MocroBoro nepexoga B Kuese (Ykpanta)

Cuneok A.T., Tepacumenko A.M., Psiookonnb B./I., Psioues K.B., Touyask A.A. Paspa6orka
TEXHOJIOTUN CBapKu aTMOC(EPOCTONKOro mpokarta KJjaccoB mpounoctu C355-500 Mlla
(Vkpauna, ITosbina)

Cky6a T.T., Koasaa B.A., [osmnenko B.B., Illanosasos E.B. PaspaGoTka nMUTAIMOHHON
Mojiesin po6OTU3NPOBaHHON MHOTOIpPOoxoAHON MUT /MAT cBapkm /151 9KCIEPUMEHTATbHBIX
MCCJIeIOBAHN BJMSHUS CXeM W PEKUMOB CBAapKH IMIBOB Ha HaNpsKeHHO-Ae(hOpMIPOBAHHBIE
cocrostaus (Ykpauna)

30



IIPOI'PAMMA KOH®EPEHI{UU

1.60.

1.61.

1.62.

1.63.

1.64.

1.65.

1.66.

1.67.

1.68.

1.69.

1.70.

1.71.

1.72.

1.73.

1.74.

1.75.

1.76.

Tepuosoii E.T'., llyasim B.®., Jlaukun I0.H. PemonT dpparmMenToB kopmyca MeskayHapOIHOMN
KOCMUYECKON CTaHIIMK C TIPUMEHEHNeM 9JIeKTPOHHO-IyueBoil capku (Ykpanna)

YcrunoB A.U., Meabuuyenko T.B., @aapuenko 10.B., Ilerpymmuen JI.B. dnekrponno-iy-
YyeBble METO/Ibl TIOJYYeHHS HAHOCTPYKTYPUPOBAHHBIX (DOJIBI M WX IPUMEHEHUE IMpPU CBapKe
TpyAHOCBaprBaeMbix Matepuasio (Ykpauta)

YcrunoB A.U., Tesmuko B.A., [lemuenkoB C.A., bpykmosiep C., Xancuc A. D1eKTpOHHO-
JiydeBasi TEXHOJIOTHS TOJYYeHUS W CBONCTBA KBA3WKPHUCTAIIMYECKUX TOKPBITHIT (DYHKIINO-
HasipHoro HasHayenus (Yxkpauna, Ascrpus, Caosennus)

Xapuenko I'.K., Pyaenxko M.H., Hosomumueup O.0., Xomenko M.O. BuHukHeHHS eJiek-
TPUYIHOTI'O HOTeHLIiaJIy Ha HOBerHi METaJIEBUX SPaSKiB IIpu BUCOKOTEMIIEPATYPHOMY CI/IHTCSiy
1[0 CaMOIIONIMPIOEThCS, B HaHOMmApyBaTuX dosbrax (Ykpaina)

XopynoB B.®., MakcumoBa C.B. BakyymHas maiika MHOTOCJOHHBIX TOHKOCTEHHbBIX KOHCT-
pykimii (Ykpanna)

XopynoB B.®., MakcumoBa C.B., Mscoea B.B., BoponoB B.B. ®opmupoBanune masabix
coeuHennii ciaBoB Ha ocHose NizAl (Ykpauta)

IMapox A.K., UBanenko B./l., JynaeBckass H.!. PemonTHAs TEXHOJOTHS [IJisI TPOAJIEHUS
CPOKOB 3KCILTyaTaluy KOTJI0arperaTos aeiictyionmx suepro6nokos TOC (YVipanna)

Hapok A.K., Kacatkun O.I., Ckyasckuii B.1O., MopaBeuknii C.U., T'aBpuxk A.P. TexHo-
JIOTHSI OJIHOCTOPOHHEN CBAapKH IJIAKMPOBAHHBIX TPYOOIPOBOIOB IEPBOTO KOHTYPa 3HEPro6JI0-
koB AIC (Ykpauna)

YunaxoB [I.A. VccienoBanue BaugHIS CTPYH 3allUTHOTO ra3a Ha pacipejiesieHne Tersa B 30He
cBapKu ILIaBsmummMcs anekTpogom (Poccus)

YunaxoB /[I.A., 3yeB A.B. Cpapka niaBanmmcst 3JIeKTPOJOM B JIBYXCTPYWHOI Ta30BOI 3aIuTe
(Poccus)

Ilanka B.A. BoiGop cTpyKTypbl 3a/1ai01ero reneparopa /st paboTbl UCTIOJTHSIONIETO WHCTPY-
menta BMII (Ykpauna)

HMleasrun B./., Xackun B.IO., Jlykamenko A.T. JlazepHas cBapka cuib(OHHBIX KOMIIEHCA-
topos (Ykpauna)

IllonoxoB M.A., ®@uBeiickuii A.M., bBy3opuna /[.C. V3yuenue BAUSAHUSA TEXHOJOTUYECKUX
mapaMeTpoB Ha (OPMHUPOBaHNE TPUCTEHOYHOTO BaJWKAa TPU MHOTONPOXOJHON CBapkKe B
sammTHBIX raszax (Poccusa)

IosoxoB M.A., @ugeiickuii A.M., MeabpuukoB A.IQ. /[ByxjiyroBasg cBapka u ee MpakTHyec-
Kasg peamusanus (Poccus)

IOmenko K.A., Tax U.C., 3anepuii b.A., 3sarunneBa A.B., Kapacesckas O.Il. Meraj-
JIyprudecKue U TeXHOJOTUYECKUE BOIIPOCHI CBAPKU U PEMOHTA MOHOKPUCTAJIMYECKUX JIOTIATOK
U3 5KApPONPOYHBIX HUKeJNEeBbIX criaBoB (Ykpanta)

IOmenko K.A., Kymnapesa T.H., Maaypak B.E. Pesyibrarbl ucciemoBaHuii moydeHust
COC,I[I/IHCHI/IfI JKapOIIPpOYHbIX HHUKEJJEBbIX CIIJIaBOB peaK]_[I/IOHHO-ZII/I(b(bySI/IOHHbIM CII0COO0M
(Ykpauna)

Typeixk E., UBopHor B., 3bia3ux-Bssek A. Capounble paGoTbl IPU PEMOHTE 3JIEMEHTOB
Haanucu «Arbeit macht frei» BXomHBIX BOPOT GBIBIIIETO HEMEITKOTO KOHIEHTPAITHOHHOTO U 9K-
3EKYIMOHHOTO Jiarepsi Aymsuiy [

Ky



ITPOT'PAMMA KOHOEPEHLINU

2.1.

2.2.

2.3.

2.4.

2.5.
2.6.

2.7.

2.8.

2.9.

2.10.

2.11.

2.12.

2.13.

IIPOYHOCTh CBAPHBIX COE/IMHEHUI 1 KOHCTPYKIIUA,
TEOPETUYECKUE U SKCIIEPUMEHTAJIbHBIE NCCJIEAOBAHUA
HAIIPSI)KEHHO-IE®@OPMUPOBAHHBIX COCTOSAHUI

N UX PETYJIUPOBAHUE

Bammupkuii O.1., HoBaupkuii €., Koctiok [.M.,Byc O.B., Croaozapa O.C. Po6orosnatHictb
BUCOKOA30THUX CTaJell Ta iX 3BapHUX 3’€JHaHb 3a TpuBasoi ekciuryaranii y Bogui (ITosbina,
Vkpaina)

Bboiiko N.A., Tpunp A.T., JIsicak B.K. Metoanka onpenesienus ropsgueii TBEPAOCTH MeTaJLIa
(Ykpanna)

lFamsunoB N.A., Kanenckas A.B., Tkauenko C.A., Tkauenko A.H. Perynauposanne ocratou-
HbIX CBApOUYHbIX HANpsXKEHWH Tpu cBapke IakupoBaHHou craau 09I2C + 08X18H10T
(Vkpanna)

laukesuu O.P., Acramkun B.U., Kosakesuu T.B., PaBcpka-Croranunu A. Das30BbIil cOCTaB
N OCTATOYHbIE HaIIpAKEHUA B TOHKHX CTAJIbHBbIX IIJIACTMHAaX IIPpHW Harpese IOJABUKHbIMU

ucrounnkamu temaa (Yxpauna, ITosbmra)
Henucos JI.C. VccaenoBanue popmupoBanus gedekTHoCTH cBapHbIX coeaunennii (Bemapycn)

Nz06uk A., MMamam B. 3aaunikoBa MilHICTb MaricTpaJbHUX TPYOGOMPOBO/IIB i3 BUCOKOMIITHIX
crazneit (Ykpaina)

Avutpuxk B.B., Bapram C.H. K Mexanusmy crapeHUsi CBapHbIX COeIMHEHUI TTapOIPOBOIOB
(Vkpanna)

Avurpux B.B., Cupenko T.A. Mexanusm jgerpajiaiiuy MeTajja CBAaPHLIX COEUHEHU Maporl-
posonos (Ykpauna)

Ny6 A.B., [dypuinun B.A., Passirpaes A.H., Paspirpaes H.II., Jlo6anos JI.M., MaxueHnko
O.B. YibTpasByKOBOIl KOHTPOJIb, MOBPEXK/IA€MOCTb M PABOTOCIIOCOOGHOCTb Y3JI0B MPUBAPKU

KoJiekTopa K naporereparopy Ha A9C ¢ BBOP-1000 (Poccus, Ykpauta)

3ankosern II.B., Illexer B.K. Biusnue nomunupyonmx ¢GaktopoB Ha (opMupoOBaHuE CBap-
HBIX COEJMHEHWH B YCJIOBHUAX €AMHUYHOTO ¥ MEJKOCEPUIHOro cBapouHoro mnpoussojactsa (Be-

Jlapych)

Ksacuuuknii B.B., Koxecap U.A., Kacuuukuii B.®d., Epmoaaes I'.B., JlabaprkaBa A.B.
UccnenoBanue BJAMSHUSA KECTKOCTU U IIPOYHOCTU ITPOMEKYTOUHOMN MIPOCJONKN HAa HAIPSIXKEHHO-
e OpMUPOBAHHOE COCTOSTHUE TIPU HATPY’KEHWU OCEBOW HATPY3KOW CBAPHBIX W MAsHBIX Y3JI0B

(Vkpaunna)

Kaeiiman ., Kyapssues IO. [IpuMenenne ysibTpasByKOBOH HMPOKOBKH B ITPOMBINLIEHHOCTH

(Kanama)

KiaoukoB N.H., Bepeaun N.B., Bepeaun O.B. IloBbilienne 10ITOBEYHOCTH CBapHBIX COe-
j:[I/IHeHI/Iﬁ TOHKOJIMCTOBbIX aJJIOMUHUEBDBIX CIIJIABOB BbICOKOYACTOTHBIM MEXAHUYECKHUM ITPOKOBbI-

panueM (Ykpanna)
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2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25

2.26.

2.27.

2.28.

2.29.

Kubmn B.B., Couoseii C.A., Kyasmenko A.3. IloBbilienne IUKJINYECKON JI0JTOBEUYHOCTH
CBAPHBIX COEMHEHUN IKCILIyaTUPYEMbIX METAJLIOKOHCTPYKIIHIT BbICOKOYACTOTHOM MeXaHHyec-
Koii 1pokoBKoii (Ykpanta)

KosomuiineB E.B. IloBbliienne cToKOCTH CMEHHOTO 000PY/IOBAaHUS U CBAPHBIX KOHCTPYKITHIA

MapTeHoBckoro 1exa (Ykpauna)

Koaomuiines E.B. YcrasoctHas m KOppPO3MOHHO-YCTAJOCTHASS MPOYHOCTD W JOJTOBEYHOCTH
cBapHbIx coeaurennit craau 12X18H10T (Ykpauna)

Koaomuiines. E.B., Cepenko A.H. IloBbinienue 0JroBeYHOCTH U yCTAJIOCTHON MPOYHOCTH

CBapHbIX KOHCTPYKIIMIi TIOBEPXHOCTHON Itactiudeckoii o6padorkoit (¥Ykpanna)

Koot O.B., Tkauenko C.O., Tkauenko O.M. Bi6poo6pob6Ka sK pe3epB ITiABUIIEHHS SKOCTi
MeTanoKOHCTPyKIiit (Ykpaina)

Kyabmenko /I.10., IIpocanmmkuii B.I'., Maxuenko O.B., /lemuenko 10.B. IlesbaocBapHbIe
KoJsleca arJioMepaimonHbix Haraerateneii H7500, H6500 (Ykpaunna)

Kyumip P.M., [Ipo6enxo B./I. Orliika HanpysKeHOro CTaHy Ta eKCILUIyaTalliiiHOro pecypcy
esileMeHTiB eHepro6okiB moryxuictio 200 MBt (Ykpaina)

Jlo6anos JI.M., Iusropak B.A., Casuukuii B.B., Tkauyk I'.I., JIbicak B.B. Onpeenenne
OCTAaTOYHBIX HANPSLKEHWI B CBAPHBIX TaBPOBBIX COEIMHEHUSIX M3 TUTaHoBoro criiaBa BT-20 ¢

NpUMEHEHNEeM MEeTO/a 3JEKTPOHHON creka-unTepdepomerpun (Yipanna)

Mapkamosa JI.W., Kymnuapea O.C. lccienoBanne B3amMOCBSI3U CTPYKTYPbl C MEXaHWYEC-
KUMU CBOICTBAMU CBAPHBIX COEAMHEHUIT allOMUHUEBO-IUTHEBOTO ciiaBa (YKpanHa)

Mapkamosa JI.HA., Ilo3uskoB B./l., bepanukosa E.H., Asekceenko T.A., MakcumeHKO
AA CBaprIe CoOe/IMHEHNA BbICOKOIIPOYHDbIX CTaJIefI B BKCHJIyaTaLII/IOHHbIX yCJIOBI/IHX

(Ykpauna)
Mapkamosa JI.A., llexsrun B./l., Xackun B.IO., KymmapeBa O.C., Bepnaukmii A.B.

CrpykTypa ¥ MeXaHMYeCKHe CBOWCTBA IIOBEPXHOCTHBIX CJIOEB KOHCTPYKIIMOHHON CTaJiu,

(hOPMUPYIOIMXCS B YCJIOBHSX JIa3ePHOTO U Jla3ePHO-IJIa3MeHHOTo JernpoBanus (Ykpauna)

. ‘ Maxunenko B.H.

, BemkonBanenko E.A., Pospmka I'.®D., [Iusropak H.W. Marematnueckue

MOJIEJIN BSABKOTO Pa3pylleHust CBapHbIX KOHCTPYKIIMII Ha OCHOBE MeXaHM3Ma 10PO0OpasOBaHus
(Vkpaunna)

Maxnenko O.B., Mup3oB U.B. lccaenoBanne HanpsskeHHO-1epOPMUPOBAHHOTO COCTOSTHUS
BHYTPUKOPIIYCHBIX YCTPOICTB Ha IpuMepe BhIropoaku peaktopa BBIP-1000 (Ykpanna)

Measeaes C.B., Kiumo K.A. IIpornosnoe cynepkoMibloTepHOe MOJIEIMPOBAHKE TPOIECCOB

paspylIeHnst OTBETCTBEHHbBIX CBapHbIX KOHCTpyKImid (Besapycn)

Meageaes C.B., Unx O.I1. KoHCTpYyKTUBHO-TEXHOJIOTHYECKOE TTPOEKTHPOBAHNE CBAPHBIX KOH-

CTPYKIHUII € MCIOJIb30BAaHUEM CYIIEPKOMITbIOTEPHBIX pecypcoB HanmonasibHoi rpua-cetun (Besa-

pycpb)

Musenun A.C. Metoon0rnyeckrie OCHOBbBI IJIAHUPOBAHUST PEMOHTA MAaruCTPaJbHBIX TPYOOII-

poBOOB 6e3 BbIBOA M3 dKciTyaranuu (Ykpauna)
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2.30.

2.31.

2.32.

2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

2.41.

2.42.

2.43.

2.44.

Mytac B.B., Herpe6ckuit M.A., Pa6kuna M./[. MeTo/ipl OIEHKH HANPsKEeHHO-1e(hOPMUPO-
BAHHOTO COCTOSIHUSI IMJIMHPUYECKUX KOHCTPYKIIMIA, PaGOTAIONMX IO BHYTPEHHUM J1aB-

JIEHUEM, C JIOKAJIbHbIMU ITOBEPXHOCTHBIMU I[e(l)eKTaMI/I (YKpaI/IHa)

Haszapuyk 3.T., Cxaabcbkuii B.P. Mertogosoriuni ocHoBH ieHTH(iKyBaHHSI MeXaHi3MiB pyii-
HyBaHHSI 3BapHUX 3’€/lHAHb AQJIOMiHIEBUX CIIJIaBiB 3a TapaMeTpaMu AaKyCTUYHOI eMicii

(Vkpaina)

Hazapuyk 3.T., Ckaabcekuii B.P., Crankesuu O.M., Jlacora I.M. [nentudikyBanns mexa-
Hi3MiB pyiiHyBaHHA 3BapHUX 3’eqHanb ciaBy 1201-T 3a mapamerpamMu CUTHAJIIB aKyCTUYHOI
emicii (Vkpaina)

Hexorsmuii B.A., Ilaiuenko A.JIL., Ilepenuyaii A.A., Pa6kuna M./I. IIporHosuposanue Ge3-
OIACHOM 3KCIIyaTallud COCY/IOB [IaBJIEHUSI C YYETOM MArHUTHON HEOIHOPOIHOCTH MeTaJlJa
(Ykpanna)

Hukugopuun I'.M., Iupyasuuk O.T., 3sipko O.1., I'pexisp M.I., Boaommun B.A. Ocob6.m-
BOCTi KOpO3iifHO-BO/IHEBOI Jlerpajailii BJIAaCTUBOCTEH 3BapHUX 3 €/HAHb MariCTpaJbHUX Tra3o-
nposoziB (Ykpaina)

ITanteneenko .M., Cuapckuii A.C. Crapenmne CBapHBIX OTBETCTBEHHBIX KOHCTPYKIUH W1
MOMCK MEeTO/Ia HepaspyIlakoliell OIeHKH COMPOTUBJIEHHS MeTa/lIa yaapHoMy Boszeiicteuio (Be-
JIapych)

IMaudunos A.N. Ipumenenne 6umetanmndeckux auctoB SWIP st 3a1utbl TeXHOJIOTHYECKO-
ro o6opynosanust (YkpanHa)

Hiarypepkuii M.1., Tatapun B.II., Iliarypcekuii I.M. MozenioBaHHsI 3apo/iKEHHS Ta PO3-

MOBCIO/KEHHST BTOMHUX TIOBEPXHEBUX TPIlllMH B 3BapHuX 3’¢ananusax (Ykpaina)

IlosusikoB B./l., /Kaano C.JI., Makcumenko A.A. HoBble KOHCTPYKIIMOHHBIE CTAJH IS
CBApHBIX CTPOUTEJIbHBIX MeTaIOKOHCTpYKImid (Y Kpauna)

Papguenxko M.B., Manapos B.W. Tlosbiienne pecypca eMKOCTEH 3a CUeT IPUMEHEHUST CBAPHBIX

060J104eK u3 ToJmMepHbIX MarepuanoB (Poccust)

PosinoB B.A., Kopocramesckuii II.B. VccaenoBanmne ¢opmysnr mporn6a jg060BOi KPOMKA
JIMCTOBBIX IIOJIOTHUIL C YYETOM OSMIIMPUYECKOTO KOB(b(i)I/ILII/IeHTa JUIMHbI BbljlIeTa W TOJIIHIMHDBI

microB (Ykpauna)

CaupugoB A.B., I'punp A.T'. VcciegoBanus MeXaHWYeCKIX CBOICTB CBApHBIX COEAWHEHUN HA

MeaHoi ocnose (Ykpauna)

Xoma M.C. Koposiilino-mexaHiuHe pyiliHyBaHHS TPYOHUX cTajeil i3 3BapHUMU 3’€/[HAHHAMU B

cipkoBoneBux cepegopunax (Yipaina)

IOmenko K.A., Kymnapesa T.H., Maaypak B.E. PesysbraTo! nccieqoBanuii mosydeHus coe-
JIMHEHUN  KapONPOYHBIX HHUKEJEBbIX CIJIABOB  PeakIMOHHO-Au(MY3NOHHBIM  CIOCOOOM
(Ykpanna)

IOmenko K.A., CaBuenko B.C., 3esarunneBa A.B., Yepssakor H.O., Tkau B.H. Ouenxa
KPHCTANIOrpaUiIecKoil aHM30TPOIIUN YIIPYTUX CBOWCTB METAJIA ITBOB HUKEJEBBIX CILIABOB C

UCIIOIb30BanneM HanouHgentuposanus (Ykpauna)
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3.1.

3.2.

3.3.

3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

3.15.

3.16.

HEPA3PYIIAIONNI1I KOHTPOJIb U TEXHUYECKASI JUATHOCTUKA

Hasbiiop E.A., Illekepo A.JI., IOxumen II.C., Muxoscku M., AsekcueB A., Mupuen .
[IpuMenenre COBpeMEHHOI TEXHOIOTUN YJbTPa3ByKoBoro KouTpossi LRUT mis o6Hapyskenust

KOPPO3HOHHBIX MOPasKeHUH MeTajljla MarucTpaabHbIX Tpy6onposoaos (Ykpauna, Borapus)

Kapmanos M.H., lllasraeB B.A. Mogaypable cucteMbl 1udpoBOrO paualinioOHHOTO KOHTPOJIS
(Ykpanna)

Jlo6anos JI.M., Ilisropak B.A., Kusineup 1.B., Casunpkuii B.B., CaBuupka O.M. Hepyii-
HiBHE BU3HAUYEHHH JliaMeTPiB sijiep 3BapHUX TOUYKOBUX 3’€HAHb METOJIOM €JIEKTPOHHOI MIMPO-
rpacdii 3 BAKOPUCTAHHAM MEXaHIYHOIO Ta TepMiuHOro HaBaHTaskeHHs (YKpaina)

Jlo6anos JI.M., ITusropak B.A., Hexorsmumii B.A., Kporenko II.[I., Illusu K.B. IIporuo-
3WPOBaHNE Pa3pyIIAoNIero [aBaeHnss TPyO ¢ KOPPO3MOHHBIME JepeKTaMu ¢ TPUMEHEHUEeM Jia-
sepHoii unrepdepomerpun (Ykpanna)

Jlo6anos JI.M., IMusropak B.A., CaBuukaa E.M., Kusuen M.B. Konrposb kauecrsa cBap-
HBIX TUTAHOBBIX TaHesel n3 craBa BT-20 ¢ mpuMeneHneM MeToza 3JIeKTPOHHOI uporpadun

(Vkpanna)

Henoceka A.f., Henoceka C.A., fApemenko M.A., OBcuenko M.A., Xapuenko JI.MD. Akyc-
THKO-9MUCCUOHHOE /IMarHOCTUPOBaHIe 060PYA0BAHNS MIPEAPUATUI 9HEPTETHUECKOTO KOMILIEK-
ca (Ykpauna)

IMocemaiiko K0.H. Paspa6orku MOC um. E.O. Ilatona B o6/acT KOHTPOJISI FepPMETHUYHOCTH

cBapubix coequnenuii (Ykpanna)

Copokun M.C., Beaos A.A., Jle6eaes B.A. Cucrema aBTroMaTu3aiii U KOHTPOJISI CBAPOYHOTO
npoussozcTBa (Poccus, Ykpanna)

Tpounkuii B.A., beabtit H.I'., Byxeuckuii B.H., MuxaiinioB C.P. BbicokouyBcTBUTe/IbHAS
1@ poBast peHTreHOTeIeBU3NOHHAS CUCTEMa Ha OCHOBE PEHTreHOBCKNX akpaHoB u [13C-kamep
(Vkpanna)

Tpounkuii B.A., Kapmanos M.H., Top6uk B.M. /luarHocrtuyeckue yabTPa3BYKOBbIE KOMII-
nekcol «Yuupepcan-111», «YVuusepcan-2IT» (Ykpauna)

Tpounkwuii B.A., Ilocemaiiko I0.H. KommnekcHblit Hepa3pymaonmii KOHTPOJIb CBAaPHBIX pe-
3epByapoB Gosibinoro oobema (Ykpanta)

Tpounkwuii B.A., llocemaiiko 10.H., Aramuau 10.C., Jlespii C.B. MarautoonTtnueckas me-
(DEKTOCKOMUSA PUIIOBEPXHOCTHBIX CJI0eB (heppoMarHuTHbIX u3zge il (YKkpauna)

Yuanin B.M. BuxpocrpymoBuii KOHTpoJIb 3BapHuX 3’eaHanb (Ykpaina)

Ilanosasos E.B., Koasiza B.A. Pazpa6oTrka coBpeMeHHON AUAarHOCTHYECKON araparypbl s
MOOHUJIBHBIX ¥ ChbEMHBIX CPE/ICTB aBTOMATH3UPOBAHHOTO KOHTPOJISI TEOMETPUYECKIX TTapaMeTPOB
KeJie3HO0poskHOTO myTH (YKpanHa)

IllanoBasos E.B., I'anaran P.M., Kimmap @®.C., 3anapa B.1. OubiT pa3paboTku aKyCTUKO-

SMUCCUOHHON CHUCTEMBI KOHTPOJISA KOHTAKTHOI Toueunoii cBapku (YKpauna)

Ilymak C.A., Tpounkas H.B., [locemaiiko 10.H., Illekepo A.JI. HoBbie cTanmaptsl B 06J1a-
CTH HepaspyUIAIONIEro KOHTPOJIsE CBapHbIX coeaunenuii (Ykpaunna)
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4.
4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

4.7.

4.8.

4.9.

4.10.

4.11.

4.12.

4.13.

4.14.

4.15.

4.16.

NMHKEHEPUA IIOBEPXHOCTHU

Bes6opoaos B.II. OcHoBHbIe 3aKOHOMEPHOCTH (POPMUPOBAHUST CTPYKTYPbI M CBOWCTBA Iepe-
XO/THOU 30HBI KOMITO3UIIUI C MOKPBITUSIMU TIOCJI€ BBICOKOTEMIIEPATYPHOTO BO3/IEHCTBUS

Bepesxknas E.B. CosepiuencrBoBanne TeXHOJIOTHU 3JI€KTPOKOHTaKTHOI Hariasku (Yipanta)

Bopucos 10.C., AcraxoB E.A., Unarora 3.T., SAunesuuy K.B., Kumpauii A.W. Ilossimenue
KOPPO3MOHHOM crolikoctu JetoHaimoHHoro nokpbitust u3 KII Fe—Cr—SiC, noayyennoro MXC
(Ykpauna)

Bopucos 10.C., Boiinaposuu C.I'., Kucmma A.H., Kyssmnu-Anuyk E.K. Mukporiasmentoe
HarblJIeHHe GHOCOBMECTUMBIX THTAHOBBIX MOKPbITHil (YKpanHa)

Bopucos 10.C., [lembsano U.A., Burnasuckas H.B. DiexrtposyroBoe HanblieHne TIOKPBITHI
¢ TceBOCIIaBHOI cTpykTypoit (YVipanta)

Bopucos 10.C., Kysuenos M.B., Bosoc A.B., 3agos B.T'., Crpeabuyk B.B., Kiaako B.11.,
Top6anbp B.M. MarnerpoHHoe HaHeceHne cBepXTBepAbIX HaHOKoMIo3uTHBIX nc-TiC /a-C 1mok-
poituii (Ykpauna)

Bopucor 10.C., Kysnenor M.B., BoJjoc A.B., 3agosa B.I'., Crpeasuyk B.B., Kaaako B.II.,
Top6anp B.®. Marnerponnoe Hanecenne HaHOKOMIO3UTHOTO CN, mokpbitust (Ykpaunna)

Bopucos 10.C., Mypamos A.Il., I'pumenko A.Il. Pazpa6otka un ucciaenosanve sadexTns-
HOCTU CHUCTEMbBI 9KPAaHHUPOBAHUA ILJIa3MEHHON CTpyun C HaIlbLJIAE€MbIM MaT€pUaJOM OT B3aUMO-

neiicTBug ¢ BHemHeli cpenoii (Ykpauna)

Bopucos 10.C., Mypamos A.Il., I'pumenko A.Il., Burniasuckas H.B. VccaenoBanue Terio-

3alllUTHBIX CBOWCTB IPaMeHTHBIX MOKPbITHH (YKpanHa)

Bopucos 10.C., Pynues B.JI., Bypiauenko A.H., BopucoBa A.Jl., Aneesa JI.N., Tynux
A.10. Kommnosurmonnbie noporiku iy I'TH Fe—Cr—SiC, nosyuennbie metrogom MXC, cTpyK-
Typa u cBoiictBa (YkpanHa)

Bopucosa A.JI., Bypaauenko A.H., I'pumenko A.Il., Unarosa 3.T., I[pimoasucras T.B.,
Anuesuuy K.B. Tenso3amurabie 1 KOPPO3MOHHBIE CBONMCTBA TIJIA3MEHHBIX TOKPBITUH M3 CJOXK-
HoJierupoBannoro ciiaBa Ha ocHoBe AlCuFe, comepikariero KBasMKpHCTAIINYECKyo (asy
(Vkpanna)

boikoBckuii O.T., JlanteBa A.H. TemnoBoe cocrosune n (hpakIMOHHBII COCTAB YaCTHI[ TTPU

IJ1a3MEHHOM HaIlblJIEHUN TOKOBeyIeil mpoBoiokoii (YkpanHa)

Boiinaposnu C.T., Kyspmnu-Auuyx E.K., Kucimna A.H., Kamosxusii C.H., Macioyok
O.I1., TI'nryxoBckmii B.JO. MukpornasMeHHble Pe3NCTUBHbIE HOKPBITHS, TTOJyYeHHbIE U3 II0-
pOIIIKa [IMOKCH/Ia TUTaHA JUJISl NCIIOJIb30BaHusl B syekrpoHarpesatessix (Ykpauna)

Boakos /I.A., KomeBoii A./[. BiugHue 1mepoxoBaTocTi MOBEPXHOCTH JETAJU HA TIPOYHOCTD

CLIEILJIEHUST TIPU 3JIEKTPOKOHTAKTHOH Hariaske (YKpauna)

laitBopounckuii A.A., Kiamatiok A.B., llumkesuu A.C., I'punaii B.fI. Texnosorus Boccra-

HOBJIEHUS HAIJIABKOIl GaHIaskel KoJiec CKOPOCTHOTO Taccakupckoro tparciopra (Ykpauna)

paran C.B., l'oo6opoapko JK.T'., Cumyrenkos U.B. ApromaTnyeckast HariaBka 1o ¢Jio-
COM C TIONEPEYHbIMH BbICOKOUACTOTHBIMU KosieGanusiMu syiekrpona (Ykpanta)
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4.17.

4.18.

4.19.

4.20.

4.21.

4.22.

4.23.

4.24.

4.25.

4.26.

4.27.

4.28.

4.29.

4.30.

4.31.

4.32.

Hy6osuii O.M., Kapneuenko A.A., Bo6pos M.M. BIumB eJeKTpUYHUX iMITYJIbCIB HA CTPYK-
Typy Ta TBEPAICTb €JIeKTPOAyTroBux mokputtis (YKpaina)

EBnokumo A.U., KyckoB I0.M. Orienka paboTbl BO/I0O-BO3AYIIHONW (POPCYHKH B yCJOBHIX

HJIEKTPOIILIAKOBOH HAIIABKU BbICOKOYTJIEPOAMCTBIX Matepuaaos (YKkpanHa)

Kopo6os 10.C., ®wmnmnos M.A., Jleruwio B.B., Xyzxopoxkosa 10.B., Bepxopy6os B.C.
Bymgane MetacTabMIHBHOTO XPOMUICTOTO ayCTEHNTA Ha CBONCTBA HAIJIABJIEHHBIX U HAITBLIEHHBIX

marepuasioB (Poccust)

Kopoo6os 10.C., ®wmnnos M.A., Hesexun C.B., Pumep I'.A. JKapocroiikue mokpbITus u3

HOPOMIKOBBIX 11poBosoK (Poccus)

Koctun A.M., Byrenko A.IQ. Paspa6oTka BBICOKOTEMIIEPATYPHOTO M3HOCOCTONKOTO MaTe-
puaJa g yIpouHeHus GaHAasKHBIX 00K padounx jonatok I'T/ (Ykpauna)

Kysbmenko O.I., Jlentioros U.II. Pazpabotka mMatepuasoB sl U3HOCOCTONKOW HATIJTABKHU C
ncnosb3oBanueM g oBaIbHBIX OTXOA0B GbicTpopeskymeii cramm (Ykpanna)

Kyspmuu-Anuyk E.K., Bopucos 10.C., Boiinaposuu C.I'., Kucomma A.H., Tynuxk A.IO.
PeakTuBHOE J1a3epHO-IIJIa3MEHHOE HaHeceHHe MOKPBITUI Ha OCHOBE THUTaHA B Cpejie aKTUBHOI
rasosoii cmecu Hy + CHy (YVkpauna)

Jlankun 10.H., Psaoues U.A., Yepnsak f.I1., Coaosbes B.I'., Cemuknn B.®D., Oceuxon
IL.II1., Kaanos B.A. DkcniepuMeHTaJbHbIe UCCAEOBAHUS JIEKTPUUECKUX MTapaMETPOB PeEXU-
MOB aBTOMATHYECKOIl JyrOBOW HAIJIABKH 110/ (hJIIOCOM, OTKPBITOI yroil U B 3AIIUTHBIX ra3dax
(Ykpauna)

Makapenko H.A. Pa3zpa6oTka 11J1aKOBOI CHCTEMbI MOPOIIKOBOI TLIIOIEHKHN /s 1iasma-MUT

HAILJIAaBKU aJIOMUHUEBBIX ciiaBoB (YKpauna)

Mapkamosa JI.U., Topun [0.H., Komcunuenko O.B., Baaesmu M.JI., Boraués /I.T.
CrpykTypHO-azoBoe coctosHne pabounx MOBEPXHOCTEN M3/ U3 BBICOKOIIPOYHOTO YyTyHA
BY80 1ocsie umityabcHO-TIa3MeHHON o6pa6oTku (YkpanHa)

Opaos JI.H., ToaskeBuy A.A. BoccranoButesbHas HalljiaBKa JieTajeil MeTasIyprudeckoro
06opytoBanust TOPOIKOBbIME TpoBoiokamMn B OO0 «TM.BEJITEK» (Ykpauna)

IMaycroBckuii A.B., Tkauenko 10.I'., Andunnesa P.A., Kupuienko C.H., IOpuenko /1.3.
Pazpa6oTka 2/IeKTPOAHBIX MATEPUAJIOB [IJIsl 9JIEKTPOMCKPOBOTO YIIPOYHEHUS U BOCCTAHOBJIEHUST

M3HONIEHHBIX MoBepxHocTel (YkpauHa)

Ilepemitbko B.B. 36isbmenns po6ovyoro pecypey zgerajeii X0M0BOT YaCTHHY JOPOKHIX MalTuH
(Vkpaina)
ITepenyeruuxoB E.M. OnbIT npuMeHeHNs TIa3MEHHO-TIOPOIIKOBOI HAIlJIaBKU B apMaTypo- 1

asuraresnecrpoennn (Ykpanna)

ILmic C.I'. Biusuue pexXuMa HallJTaBKU U [JUaM€E€Tpa HOpOI.HKOBOﬁ ITPOBOJIOKM Ha XapaKTeEpUcC-

KN ee maasiaenns (Yipauna)

IlpecusaxoB B.A. YcosepiiencrBoBanne crocofa 3JeKTPOKOHTAKTHOW HAIJIABKU TOPOIITKOBOM

poBOJIOKOH n senToit (Ykpauna)
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4.33.

4.34.

4.35.

4.36.
4.37.

S5.
5.1

5.2,

3.3.

3.4.

3.9.

3.6.

3.7.
5.8.

3.9.

5.10.

IMpuayukuii B.I1., IlIBa6 C.JI., Pagkesuy U.A., Axouun C.B., Anronok C.JI. Boccranos-
JIEHWe CBOMCTB M3HOIIEHHON MOBEPXHOCTU 3JIEMEHTOB CAMOJIETOB M3 TUTAHOBOTO criaBa BT22

aproHoyrosoii Haraskoil (Ykpanta)

Paguenko B.I'., Paguenko M.B., IllesnoB 10.0., Paguenko T.B. Paspa6orka texHosiorun
CBEPX3BYKOBOIl Ta30TOPOIIKOBOI HAIJIABKK JIJIs pelieHus: npobJeM U3HOoca JeTasieil MaluH 1

mexanmn3moB (Poccug)

Cenuenkos U.K., Paoues U.A., Yepsunko O.II., Psoues U.N., Babunen A.A. Pacuerno-
HKCIIEPUMEHTAJIbHBIA METO/ OLEHKH /[0JTOBEYHOCTH HAILTAaBJIEHHBIX JeTajel, sKCILTyaTHpyIo-

IUXCS B YCJIOBUAX IUKJIMYECKUX TEPMUUYECKUX U MeXaHW4ecKnX Harpysok (YkpauHa)
CyxoBas E.B. KoMno3uIoHHble MaTepuasibl [IJIsl HAILJIaBKU MeyHbIM crioco6om (YkpauHa)

IMa6aiit O.M., ITyaska Y.B., Taspumok B.S1., Cenunmun B.C., T'pyma B.f. Hosi texto-

JIOTiUHi TIpoIlecH iHAYKIIHOrO Hal/IaBIeHHs TOHKUX (aconunx anckis (Ykpaina)

CIIEHUAJBHAA SJIERKTPOMETAJIYPIUA

Anaxor C.B., IIsikun I0.A., Marymkua A.B. 9xojorndyeckre NPUHITUILI TPOEKTUPOBAHUS
BJIEKTPOILIa3MeHHOTO 06opyaoBanus (Poccust)

Axonnn C.B., Bepesoc B.A., Kopuuituyk B./l., ITukymu A.H., CeBepun A.10. JyekTpon-
HO-JTy4YeBbIe TEXHOJIOTUH TIOJYUYEHUs] CJAUTKOB CILIaBOB Ha ocHoBe TuTaHa (YKpawHa)

Acuuc E.A., Iuckyn H.B., Cratkesuu N.U., Bapanckuii II.1., Ba6uuy B.M. Jleruposanue
A30TOM KPHUCTAJJIOB KPEMHUS B TIPOIleCCe WX BBIPANUBAHUS METOJOM 3JEKTPOHHO-TYYeBOI
GecturesibHOI 30HHON maBku (Ykpanna)

Acnuc E.A., Muckyn H.B., Crarkesuu N.W., Bapauckuii I1.1., Ba6uu B.M. DjiekTpoHHO-
JgydeBas GecTWrejibHas 30HHAS TJIaBKA KPEMHUS C TIPUMEHEHUEM TeIJIO3AlMTHOTO JKpaHa
(Vkpaunna)

Bukrarupos ®.K., Peiiza H.B., lllanosasos B.A., E¢pumos B.M., Cemorun A.A., Ilagaaka
B.TI'. DekTporiakoBbiit 060TpeB U MOANMUTKE MPUOBLIH KPYMHBIX cJUTKOB Maccoir 200—400 T
(Vkpanna)

bukrarupos @.K., lllanoBanos B.A., I'narymenko A.B., Urnatos A.Il. DiexrpomiiakoBas
IJIaBKa HEKOMIIAKTHBIX OTXOJI0B MEIHBIX U aJIOMHHUEBbIX ciiaaBoB (YKpauHa)

Baacos A.MD. MureHcuduKkaiys s1eKTPOILTAKOBbIX mpoiteccoB (Yikpanta)

IMuntiok B.I1., Kpukent U.B., CamoxsasoB C.E., Jloro3unckuit U.H., lloaskos B.A., I'pe-
koB C.B. Ornenka BeUYMHBI W BAUSHUS 3JEKTPOMATHUTHBIX CUJI Ha TIepEMeNTMBAHUE BAaHHBI

YCTaHOBKM KOBHI-TIeYb nepeMeHHoro Toka (Ykpauna)

IHommmko A.A., Caenko B.{., Crenanmiok C.H., Tynuk A.lIO., KioukoB U.H. Tpancdop-
Malus HeMeTa/JIMYeCKUX BKJIOYEHHII B IIPOIECCe JIEKTPOILIAKOBOIO IepelniaBa U 3JeKTPO-

HIJIaKOBOT'O HaIllJaBJIEeHUA XKUAKUM METaJdJI0M BbICOKOJIeFI/IpOBaHHOﬁ CcTaJin AISI TUIIa 316
(10X17H14M2)

IIporokosuios N.B., Ilerpos /I.A., Hazapuyk A.T., Ba6uu JI.M. MaruuroynpasJsemas
BJICKTPOIILIIAKOBAs IIaBKa HUKesmnaa Tutana (YKpanHa)
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5.11.

5.13.

6.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

6.10.
6.11.

6.12.

6.13.

IlBetkoB 10.B., HukonaeB A.B., Camoxun A.B. [lnasmennbie mporeccbl B METAIyPIUud U
TEXHOJIOTMU Heopranndeckux marepuason (Poccus)

ITanosasnos B.A., lleiiko U.B., Hukutenko I0.A. Texnosorus n o60pynoBanue /s Mpomn3-

BO/ICTBA CILIABOB ¢ aMOP(HON U MUKPOKPHUCTAIINYECKOH cTpyKTypoii (YipanHa)

IlanoBanoB B.A., fAxyma B.B., Tuusasiio A.H. Cynep6osbiine npoduanpoBanHbie Mo-
HOKPUCTAJLIBI BoJbdpaMa u Mosubaena (11asMeHHo-uHyKIMOHHbIH Metox) (YKpauHa)

ITPOBJIEMbI CBAPKU B ME/IUIIMHE. OKOJIOI'UA, ATTECTAITUSA
N CTAHAAPTU3SAIIA CBAPOYHOTIO ITPON3BO/ICTBA

Bouaapenko I0.K., Jlorunosa 10.B., Aptiox K.O. [1po6JiemMbl MOBBINIEHNST KQUeCTBA BbHITIOJI-
HEHMSI TeXHUYECKUX YCJYT MPU MOHTAXKe U MATHOCTUKE B SHEPreTHKe C IeJiblo 06ecrieueHmst
GesonacHocTn cBapHbix KoHcrpykuumii (O630p) (Vipanna)

Kyaaait E.H., Sxkumos [1.10., IlIka6oii H.A. BbicokouacToTHasl 3JI€KTPOCBAPOYHAS TEXHO-
JIOTUSI B THHEKOJIOTHYECKOM oT/eieHnu [lenTpasbHoro kanHndeckoro rociutaist Cb Ykpaunbt

(Ykpauna)

Jlankun 10.H., baimnrpyk E.H., Kynakun /I./l., Oceukos II.II., PomanoBa 1N.10., Cemukun
B.®., Coaobe B.I'., Cymmii JI.®D. DkcriepuMeHTaTbHOE UCCJIEOBAHNE TTPOIecca KOHTAKT-

HOM CBapKu OMOJIOTUYECKUX TKAaHEell KaK 00bEKTa aBTOMATHYECKOIO PETYJIMPOBaHNA (YKpaI/IHa)

Jlesuenko O.I., JleBuyk B.K., TonuapoBa O.M. Metoan 3a6e3revyeHHs: eJe€KTPOMArHiTHOT
GesIeKku onepaTopiB MallinH KOHTAKTHOIO TOYKOBOTO 3BaptoBanHs (YkpaiHa)

Jlesuenko O.I., Jlyk’sHenko A.O. Hopwmamizaiisi KoHIleHTpallii MIKiJJIMBUX PEYOBUH Ha
PO6OYMX MiCIIX PYYHOrO JAyroBoro spapioBanus (Ykpaina)

Jlumogaes B.H., 3eapnnuenko A.T. JKypnam «ABToMaTmueckasi cBapKa» Ha COBPEMEHHOM
srane (Ykpauna)

Jlypun . A., Buapuunckuii A.U., Meabanuenko JI.M., Axumos /1.10., Oxonbko O.B. Ombir
pUMeHeHns1 1 niepcieKTuBbl BY asekTpocBapku B otonapunroyioruu lleHTpaabHOTo rocnuTtasts
BOEHHO-MeauIuHCKoro yipasiaennss CB Yikpaunbr (Ykpansa)

Jypiu I.A., Oxonsko O.B., Makapos I'.I'., Titomip I.A., T'nagumenko O.I. 3acrocyBanus
MEeTO/y 3BapIOBaHHSA M’SIKUX TKaHWUH IIPU JIalapOCKOMivyHill anengekromii (YkpaiHa)

Jypua U.A., Axumor /1.10., Turomup U.A., Maxkapos I'.T'., Oxonsko O.B., TI'nagpnmenko
A.W. OnbIT TpUMEHEHNS W TIEPCIIEKTHUBBI PA3BUTHUS 3J€TPOCBAPOYHBIX TEXHOJIOTHII B XUPYPTUA
(Ykpanna)

Ma3zyp A.A. DxoHOMUYECKHE MTPOGIEMbI CBaPKK M POJACTBEHHBIX TexHomoruii (Ykpauna)

ITaton B.E., Kaaexo /.M. Pa6Gorsr Uncturyra snextpocBapku um. E.O. Ilatona HAH
YKpauHbI 110 IPUMEHEHNUIO CIIABOB ¢ aderToM naMaTi (GOPMBI I UMILTAHTATOB, IIPOTE30B
u xupypruveckoro nucrpymenrta (Yipanna)

Ilpouenxo IL.II. Cucrema npodeccnoHaIbHON TOATOTOBKU KBAJIUMUIIMPOBAHHBIX CBAPIIUKOB
Ha OCHOBE KOMIIeTeHTHOCTHOrO noaxoga (Ykpauna)

@dypmanos I0.A., Casurkas U.M., Teiinenko O.A., Tepexos I'.B. AnbTepHaTUBHBIE METO/IBI
CBAapKM KMBbIX TKaHel I1a3MEHHO-aprOHOBBIM M TepMOCTPYiHbIM criocobamu (YKpanna)
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10.

11.

12.
13.
14.

15.

16.
17.

November 23, 2013
Plenary Session
Conference Hall, build. 4, 2™ floor
10:00 — Opening of the Conference

. Research and developments of the E.O. Paton Electric Welding Institute for the nowadays

power engineering. Prof. B.E. Paton (Ukraine)

. Strategic trends of development of structural materials and technologies of their processing for

aerospace engineering objects. Prof. E.N. Kablov, O.G. Ospennikov, Dr. B.S. Lomberg (Russia)

. Progress in non-conventional welding and related processes at Beijing Aeronautical Manufactu-

ring Technology Research Institute. Prof. Qiao Guan (China)

. Welding or Adhesive Bonding — is this a question for the future? Prof. U. Reisgen, M. Schle-

ser (Germany)

. Recent advances in the quantitative understanding of friction welding. Prof. T. Debroy (USA)

Innovation technologies in the field of structural steels and welding. Prof. I.V. Gorynin (Russia)

. Trends in developments in gas-shielded arc welding equipment in Japan. Prof. T. Ueyama

(Japan)

. Welding today and tomorrow. Prof. J. Pilarczyk, W. Zeman (Poland)

Break 14:00—15:00

. Advanced informative automated systems of acoustic control of welding. Prof. N.P. Alyoshin

(Russia)

Fundamentals of technology of electric contact sintering of nanostructured metal-polymeric

coatings of tribotechnical purpose. Prof. Yu. Pleskachevsky, Prof. V.A. Kovtun (Belarus)

Non-invasive condition monitoring of storage tank. Prof. Tat-Hean Gan, Vixhaar Dimlaye,
Peter Mudge, Paul Jackson, Slim Soua (Great Britain)

Numerical simulation and experimental investigation of remelting process. Dr. A. Jardy (France)
Tends in welding in Austria. Prof. Ch. Sommitsch, N. Enzinger (Austria)

Ongoing activities and prospects related to welding technology at Laprosolda, Brazil. Prof. Lou
Vilarinho, Lau Vilarinho (Brazil)

Micro-welding of aluminium alloy by superposition of pulsed Nd:YAG laser and continuous
diode laser. Dr. Y. Okamoto, S. Nakashiba, T. Sakagawa, A. Okada (Japan)

Technology of hybrid laser welding for main pipelines. Prof. S. Keitel (Germany)

Mechanical behavior and future of sandwich structures. Prof. E. Gdoutos (Greece)
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18.

19.
20.

21.

22.

23.

24.

25.
26.

1

1

1

1

November 26, 2013
Plenary Session
Conference Hall, build. 4, 2™ floor
9:00

Plasma processes in metallurgy and technology of inorganic materials. Prof. Yu.V. Tsvetkov,
A.V. Nikolaev, A.V. Samokhin (Russia)

Gas-shielded arc welding of aluminium light weight structures. Prof. R. Winkler (Germany)

Application of explosion energy in welding, related processes and technologies. Prof. V.I. Lysak

(Russian)

Trends in joining technologies — value added by welding technology. Dr. K. Middeldorf
(Germany)

Challenging technologies of manufacture of highly-reliable structures of structural steels for
basic branches of industry. Prof. A. Dub (Russia)

Analysis and selection of welding technologies in construction of large-diameter main pipelines.
Dr. M. Beloev (Bulgaria), V.I. Khomenko, Prof. S.I. Kuchuk-Yatsenko (Russia, Ukraine)

Residual stress management in welding: measurement, fatigue analysis and improvement treat-
ments. Dr. Yu. Kudryavtsev, Prof. J. Kleiman (Canada)

Advances in pipeline welding technologies and weld joint properties. Prof. M. Kocak (Turkey)

Welding, cutting and heat treatment of live tissues. Prof. B.E. Paton, Prof. I.V. Krivtsun,
Dr. G.S. Marinsky, Dr. I.Yu. Khudetsky, Dr. Yu.N. Lankin, Dr. A.V. Chernets (Ukraine)

November 26, 2013
Poster session
Reading Hall, build. 4, 2™ floor
14:00

1. TECHNOLOGY, MATERIALS AND EQUIPMENT FOR WELDING
AND RELATED TECHNOLOGIES

.1. Bashenko V.V., Okhapkin K.A. Effect of main design-technological parameters of spot fric-

tion welding on volumetric interaction proceeding (Russia)

.2. Belous V.Yu., Akhonin S.V., Selin R.V., Antonyuk S.L. Welding of high-strength titanium

alloy T110 (Ukraine)

.3. Bondarev S.V. Investigation of hydrophobic-hydrophilic properties of electrode covering

components (Ukraine)

/4. Brumm S., Buerkner G., Kusch M. Welding of unalloyed steels with GMAW process using

thick wire electodes (Germany)
44



PROGRAM OF THE CONFERENCE

1.5.

1.6.

1.7.

1.8.

1.9.

1.20.

1.21.

1.22.

Vladimirov A.V., Khabuzov V.A., Maksimov S.Yu., Lebedev V.A. Digital synthesis of
pulsed arc welding (Russia, Ukraine)

Gavrish P.A., Tulupov V.I. Improvement of preheating methods for copper to steel welding
(Ukraine)

Gaivoronsky A.A., Demchenko Yu.V., Panfilov A.I. Technologies for welding repair of
damaged members of metal structures of ore mining and processing equipment (Ukraine)

Golovko V.V., Pokhodnya I.K. Effect of morphology of non-metallic inclusions on formati-
on of microstructure of the weld metal on high-strength low-alloy steels (Ukraine)

Goncharov I.A. Development of welding fluxes with predictable technological and metallur-
gical properties on the basis of structural and physical-chemical investigations (Ukraine)

. Goncharov S.N., Shalimov M.P. Selection of procedures for evaluation of weldability of

high-strength steels (Russia)

. Grigorieva E.G., Chinakhov D.A. Possibility of using welding with double-jet gas shielding

for repair of worn-out surfaces of parts (Russia)

. Grinberg B.A., Ivanov M.A., Rybin V.V., Patselov A.M., Besshaposhnikov Yu.P. Explo-

sion welding: processes and structures (Russia)

. Grin A.G., Boiko I.A. Procedure for determination of composition of flux-cored wire (Uk-

raine)

. Grin A.G., Zolotopupova T.B. Gas-shielded arc welding of aluminised steel (Ukraine)

. Demyanchenko A.A. Control of structure of zones of welded joints on alloyed steels by using

the adaptive pulsed technologies of welding (Russia)

. Elagin V.P., Gordan G.N. On the mechanism of decreasing chemical and structural hetero-

geneity in the austenitic weld to low-carbon steel fusion zone (Ukraine)

. Zainulin D.I., Lebedev V.A., Maksimov S.V., Pichak V.G. Unique system of equipment

for automatic arc welding at large depths under the maximum limited conditions (Ukraine)

. Zakharov L.S., Gavrik A.R. Development of the technology for welding of dissimilar joints

on martensitic steel 10KhONMFB to austenitic chrome-nickel steels of the 08kh18n10t type
(Ukraine)

. Ilyushenko V.M., Anoshin V.A., Bondarenko A.N., Maidanchuk T.B., Skorina N.V. De-

velopment of electrode materials for welding and cladding of multi-component bronzes (Uk-
raine)

Ilyushenko V.M., Ganchuk A.V., Lysenko V.A., Petrichenko V.N., Stepchenko D.N.
High-efficiency technology for welding of thick metal (Ukraine)

Kabysh S.V., Esaulenko G.B., Menzheres M.G. Peculiarities of formation of supermolecu-
lar structure of the joining zone in ultrasonic and thermal welding of crystalline polymeric
sheets (Ukraine)

Kassov V.D., Kushchij A.M. Upgrading of the technology for surface preparation of metal
structures of a complex volume-surface shape for repair welding (Ukraine)
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1.23.

1.24.

1.25.

1.26.

1.27.

1.28.

1.29.

1.30.

1.31.

1.32.

1.33.

1.34.

1.35.

1.36.

1.37.

1.38.

1.39.

Kvasnitsky V.V., Kostin A.M., Labartkava A.V., Labartkava Al.V. Peculiarities of brazing
of cermet pressure seals (Ukraine)

Kvasnitsky V.V., Markashova L.I., Kvasnitsky V.F., Koval N.N., Ivanov Yu.F., Uglov
V.V., Cherenda N.N., Levchenko I.L. Diffusion bonding of metals using radiation-beam
technologies (Ukraine, Russia, Belarus)

Kvasnitsky V.V., Markashova L.I., Kvasnitsky V.F., Koval N.N., Ivanov Yu.F., Uglov
V.V., Cherenda N.N., Levchenko I.L. Brazing of metals using radiation-beam technologies
(Ukraine, Russia, Belarus)

Korotynsky A.E. Investigation of self-adjustment processes in resonance arc welding (Ukra-
ine)

Korotynsky A.E., Vertetskaya 1.V., Shapka V.A. Application of differential taylor trans-
form in problems of investigation of processes occurring in nonlinear oscillatory circuit (Uk-

raine)

Korotynsky A.E., Drachenko N.P., Shapka V.A. Peculiarities of charging-discharging pro-
cesses in super capacitors (Ukraine)

Kulik V.M., Demchenko E.L., Vasiliev D.V., Elagin V.P. New electrode materials for
welding and cladding of high-strength and dissimilar steels (Ukraine)

Labur T.M. Increase in strength and toughness of welded joints on aluminium alloys (Ukra-
ine)

Lebedev V.A., Gedrovich A.I1., Borodina K.V. Electric-arc fusion welding of metal of small
thickness (Ukraine)

Lebedev V.A., Gedrovich A.I., Sysoev V.N. Formation of welds in gas-shielded pulsed arc
welding of beams (Ukraine)

Lebedev V.A., Maksimov S.Yu., Lendel I.V. Mathematical model of temperature fields and
optimal parameters of deposited bead under controlled mechanical effects (Ukraine)

Lebedev V.A., Maksimov S.Yu., Yaros Yu.A. Power supply for mechanised metal arc wel-
ding of remote objects (Ukraine)

Lebedev V.A., Plyushch D.V. Technological reliability of mechanised welding equipment
(Ukraine)

Lebedev V.A., Sorokin M.S., Belov A.A. Upgrading of principles of control of electrode

metal transfer in arc welding with short circuits (Ukraine, Russia)

Lobanov L.M., Timoshenko O.M., Goncharov P.V. Technology and equipment for arc spot

welding in vertical position (Ukraine)

Matvienko M.V., Ermolaev G.V., Kvasnitsky V.V. Infuence of slipping of dissimilar mate-
rial surfaces being joined on the stress-strain state in vacuum diffusion welding with thermal
cycling (Ukraine)

Mayr P., Kusch M., Ebert L., Podlesak F. Influence of plasma transfer arc welding with

pulsed process gas feeding on welding metallurgy of cobalt based hardfacing alloys (Germany)
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1.40.

1.41.

1.42.

1.43.

1.44.

1.45.

1.46.

1.47.

1.48.

1.49.

1.50.

1.51.

1.52.

1.53.

1.54.

1.55.

Moravetsky S.I., Tsaryuk A.K., Skulsky V.Yu. Certification of technology of welding com-
bined rotors from steels 25Kh2NMFA + 20Kh3MVFA (EI415) for steam turbines (Ukraine)

Nesterenko N.P., Galchun A.N., Kondratenko V.Yu., Skok A.G. On effectiveness of ap-
plication of pneumatically driven machine for butt welding of up to 400 mm diameter pipes
from crystal-amorphous polymers (Ukraine)

Nesterenko N.P., Dyachenko S.M., Senchenkov I.K. Technology and equipment for ultra-
sonic welding of heat-resistant composite materials applied in automotive and aircraft const-
ruction (Ukraine)

Nesterenko N.P., Korab N.G., Galchun A.N. Experimental-theoretical investigation of laser
welding of thin polyethylene films (Ukraine)

Nesterenko N.P., Mineev E.A. Features of welding pipes from unplasticized polyvinylchlo-
ride (Ukraine)

Paton B.E., Saraev Yu.N., Lebedev V.A. Prospects for development and practical applica-
tion of pulsed welding and surfacing technologies to improve operating reliability of critical
metal structures (Ukraine, Russia)

Paton B.E., Yushchenko K.A., Lychko I.I., Suprun S.A., Kozulin S.M., Klimenko A.A.
Investigation of the processes of formation of welded joint metal in electroslag welding with
wire electrodes (Ukraine)

Pentegov 1.V., Sidorets V.N., Rymar S.V., Zhernosekov A.M. Influence of modern arc
power sources on the mains (Ukraine)

Pismennii A.S., Pismennii A.A., Prokofjev A.S., Gubatyuk R.S. Investigation and deve-
lopment of experimental technology and equipment for heat treatment of welds of railway
rails (Ukraine)

Pismennii A.S., Polukhin V.V., Polukhin VI.V., Gubatyuk R.S. Experimental technologies
and equipment for seam welding and braze-welding of thin-walled pipes from high-strength
steels by high-frequency currents (Ukraine)

Porokhonko V.B., Protokovilov 1.V., Nazarchuk A.T., Petrov D.A., Babich L.M. Elec-
troslag welding of titanium alloys with pulsed electromagnetic impact (Ukraine)

Pokhmurska H., Wielage B., Lampke T., Rupprecht Ch. Overview lecture about research
trends for ts-processes (Germany)

Pokhodnya I.K., Ignatenko A.V., Paltsevich A.P., Sinyuk V.S. Hydrogen-induced cold
cracks in welded joints of hsla steels (Ukraine)

Psakhtje S.G., Yushchenko K.A., Saraev Yu.N., Kakhovsky Yu.N., Bezborodov V.P.
Establishing scientific fundamentals of development of multimodal welding consumables and
pulsed technologies to produce permanent joints and fused coatings with multiscale structure
for items operating in extreme north and arctic regions (Russia, Ukraine)

Razmyshlayev A.D., Mironova M.V., Yarmonov S.V., Vydymysh P.A. Improvement of
effectiveness of processes of arc welding and surfacing under the impact of controlling mag-
netic fields (Ukraine)

Reznichenko M.K., Kalin M.K., Izotova K.O. New methods of cold welding of cast iron by
low-carbon materials (Ukraine)
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1.56.

1.57.

1.38.

1.59.

1.60.

1.61.

1.62.

1.63.

1.64.

1.65.

1.66.

1.67.

1.68.

1.69.

1.70.

1.71.

Semyonov A.P., Krivtsun I.V., Demchenko V.F. Simulation of the processes of melting and
fusion of electrode metal in consumable electrode welding (Ukraine)

Sineok A.G., Gerasimenko A.M., Ryabokon V.D., Ryabtsev K.V., Brichak V.V., Tolsty

S.N. Modern welding technologies at enlargement and mounting of the arch metal structures
of podol bridge in Kiev (Ukraine)

Sineok A.G., Gerasimenko A.M., Ryabokon V.D., Ryabtsev K.V., Gotsulyak A.A. Deve-
lopment of technologies of welding weather-resistant rolled stock of strength classes 355—-500
MPa (Ukraine, Poland)

Skuba T.G., Kolyada V.A., Dolinenko V.V., Shapovalov E.V. Development of simulation
model of robotic multipass MIG,/MAG welding for experimental investigations of the influ-
ence of schematics and modes of making the welds on stress-strain states (Ukraine)
Ternovoj E.G., Shulym V.F., Lankin Yu.N. Repair of fragments of the case of internatonal
space station with application of electron beam welding (Ukraine)

Ustinov A.I., Melnichenko T.V., Falchenko Yu.V., Petrushinets L.V. Electron beam met-
hods to produce nanostructured foils and their application in welding of difficult-to-weld

materials (Ukraine)

Ustinov A.lL., Telichko V.A., Demchenkov S.A., Bruckmueller C., Hancic A. EB PVD
technology of producing functional quasicrystalline coatings and their properties (Ukraine,

Austria, Slovenia)

Kharchenko G.K., Rudenko M.N., Novomlinets O.0., Khomenko M.O. Generation of
electric potential on the surface of metal samples at self-propagating high-temperature synt-

hesis in nanolayered foils (Ukraine)

Khorunov V.F., Maximova S.V. Vacuum brazing of multilayer thin-walled structures (Uk-

raine)

Khorunov V.F., Maximova S.V., Myasoed V.V., Voronov V.V. Formation of brazed joints
based on NizAl (Ukraine)

Tsaryuk A.K., Ivanenko V.D., Dunaevskaya N.I. Repair technology for extension of service
life of boilers of operating HPP power units (Ukraine)

Tsaryuk A.K., Kasatkin O.G., Skulsky V.Yu., Moravetsky S.I., Gavrik A.R. Technology
of welding from one side clad pipelines of primary coolant circuit of NPP power units (Uk-

raine)

Chinakhov D.A. Investigation of the influence of shielding gas jet on heat distribution in the

consumable electrode welding zone (Russia)

Chinakhov D.A., Zuev A.V. Consumable electrode welding with double-jet gas shielding
(Russia)

Shapka V.A. Selection of the structure of driving genreator for operation of HFMP actuator
(Ukraine)

Shelyagin V.D., Khaskin V.Yu., Lukashenko A.G. Laser welding of expansion bellows

(Ukraine)
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1.72.

1.73.

1.74.

1.75.

1.76.

2.1.

2.2.

2.3.

2.4.

2.5.

2.6.
2.7.

2.8.

2.9.

2.10.

2.11.

2.12.
2.13.

Sholokhov M. A., Fiveiskii A.M., Buzorina D.S. Investigation of the influence of technological
parameters on formation of near-wall bead in gas-shielded multipass welding (Russia)

Sholokhov M.A., Fiveiskii A.M., Melnikov A.Yu. Twin-arc welding and its practical impl-
mentation (Russia)

Yushchenko K.A., Gakh I.S., Zadery B.A., Zvyaginsteva A.V., Karasevskaya O.P. Metal-
lurgical and technological issues of welding and repair of single-crystal blades from high-
strength nickel alloys (Ukraine)

Yushchenko K.A., Kushnareva T.N., Mazurak V.E. Results of investigation of producing
high-temperature nickel alloy joints by reaction-diffusion process (Ukraine)

Turyk E., Czwornog B., Zydzik-Bialek A. Welding works in repair of the «Arbeit macht
frei» inscription elements of the entrance gate to the former german nazi concentration and
extermination camp Auschwitz I

STRENGTH OF WELDED JOINTS AND STRUCTURES, THEORETICAL
AND EXPERIMENTAL INVESTIGATIONS OF STRESS-STRAIN STATES
AND THEIR CONTROL

Balytsky O.I., Novatsky Ye., Kostyuk I.F., Vus O.B., Skolozdra O.S. Performance of high-
nitrogen steels and their welded joints after long service in hydrogen (Poland, Ukraine)

Boyko I.A., Grin A.G., Lysak V.K. Methods of determination of hot hardness of metal
(Ukraine)

Galtsov I.A., Kalenskaya A.V., Tkachenko S.A., Tkachenko A.N. Control of residual wel-
ding stresses during welding of clad steel 09G2S + 08Kh18N10T (Ukraine)

Gachkevich O.R., Astashkin V.I., Kozakevich T.V., Ravska-Skotnichni A. Phase compo-
sition and residual stresses in thin steel plates during preheating using moving heat sources
(Ukraine, Poland)

Denisov L.S. Investigation of formation of defectiveness of welded joints (Belarus)
Dzyubik A., Palash V. Residual strength of main pipelines of high-strength steels (Ukraine)

Dmitrik V.V., BartashS.N. Towards the mechanism of ageing of welded joints of steam
pipelines (Ukraine)

Dmitrik V.V., Sirenko T.A. Mechanism of degradation of metal of welded joints of steam
pipelines (Ukraine)

Dub A.V., Durynin V.A., Razygraev A.N., Razygraev N.P., Lobanov L.M., Makhnenko
0O.V. Ultrasonic testing, damageability and serviceablity of elements of collector welding to
steam generator at NPP with WWER-1000 (Russia, Ukraine)

Zankovets P.V., Sheleg V.K. Influence of dominating factors on formation of welded joints
under the conditions of single and small-series welding manufacturing (Belarus)

Kvasnitsky V.V., Kolesar I.A., Kvasnitsky V.F., Ermolaev G.V., Labartkava A.V. Inves-
tigation of influence of rigidity and strength of interlayer on stress-strain state at loading of
welded and brazed components by axial load (Ukraine)

Kleiman J., Kudryavtsev Yu. Application of ultrasonic peening in industry (Canada)

Klochkov I.N., Berezin I.V., Berezin O.V. Increase of life of welded joints of thin-sheet
aluminium alloys using high-frequency mechanical peening (Ukraine)
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2.14.

2.15.

2.16.

2.17.

2.18.

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25

2.26.

2.27.

2.28.

2.29.

2.30.

2.31.

Knysh V.V., Solovey S.A., Kuzmenko A.Z. Increase of cyclic life of welded joints of in-ser-
vice metal structures using high-frequency mechanical peening (Ukraine)

Kolomiytsev E.V. Improvement of service life of changeable equipment and welded structu-
res of open-hearth shop (Ukraine)

Kolomiytsev E.V. Fatigue and corrosion-fatigue strength and life of welded joints of steel
12Kh18N10T (Ukraine)

Kolomiytsev E.V., Serenko A.N. Increase of life and fatigue strength of welded structures
by surface plastic treatment (Ukraine)

Kolot O.V., Tkachenko S.0., Tkachenko O.M. Vibro-treatment as a reserve of quality
improvement of metal structures (Ukraine)

Kuzmenko D.Yu., Prosnitsky V.G., Makhnenko O.V., Demchenko Yu.V. All-welded whe-
els of agglomeration blowers N7500, N6500 (Ukraine)

Kushnir R.M., Drobenko B.D. Assessment of stressed state and service life of elements of
power units of 200 MW (Ukraine)

Lobanov L.M., Pivtorak V.A., Savitsky V.V., Tkachuk G.I., Lysak V.V. Determination of
residual stresses in welded T-joints of titanium alloy VT-20 applying method of electron
speckle-interferometry (Ukraine)

Markashova L.I., Kushnareva O.S. Investigation of correlation of structure with mechanical
properties of welded joints of aluminium-lithium alloy (Ukraine)

Markashova L.1., Poznyakov V.D., Berdnikova E.N., Alekseenko T.A., Maksimenko A.A.
Welded joints of high-strength steels under in-service conditions (Ukraine)

Markashova L.I., Shelyagin V.D., Khaskin V.Yu., Kushnareva O.S., Bernatsky A.V.
Structure and mechanical properties of structural steel surface layers forming under conditi-
ons of laser and laser-plasma alloying (Ukraine)

) \Makhnenko V.I.\, Velikoivanenko E.A., Rozynka G.F., Pivtorak N.I. Mathematical models

of tough fracture of welded structures based on mechanism of pores formation (Ukraine)

Makhnenko O.V., Mirzov 1.V. Investigation of stress-strain state of inner-body devices on
the example of baffle plate of reactor WWER-1000 (Ukraine)

Medvedev S.V., Klimov K.A. Prediction supercomputer modeling of processes of fracture of
critical welded structures (Belarus)

Medvedev S.V., Chizh O.P. Constructive-technological designing of welded structure with
application of supercomputer facilities of national grid-network (Belarus)

Milenin A.S. Methodological bases of planning of repair of main pipelines without service
interruption (Ukraine)

Mutas V.V., Netrebsky M.A., Rabkina M.D. Method of assessment of stress-strain state of
cylindrical structures, operating under internal pressure, with local surface defects (Ukraine)

Nazarchuk Z.T., Skalsky V.P. Methodological bases of identification of mechanisms of frac-
ture of aluminium alloy welded joints by acoustic emission parameters (Ukraine)
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2.32.

2.33.

2.34.

2.35.

2.36.

2.37.

2.38.

2.39.

2.40.

2.41.

2.42.

2.43.

2.44.

3.1.

3.2.
3.3.

3.4.
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Nekhotyashchiy V.A., Palienko A.L., Perepichaj A.A., Rabkina M.D. Prediction of safe
service of pressure vessels with account for magnetic inhomogeneity of metal (Ukraine)

Nikiforchin G.M., Tsirulnik O.T., Zvirko O.I., Gredil M.I1., Voloshin V.A. Peculiarities of
corrosion-hydrogen degradation of properties of welded joints of main gas pipelines (Ukraine)

Panteleenko F.I., Snarsky A.S. Ageing of welded critical structures and search for method
of nondestructive assessment of metal resistance to impact action (Ukraine)

Panfilov A.I. Application of bimetal sheets SWIP for protection of technological equipment
(Ukraine)

Podgurskiy M.I., Tatarin B.P., Podgurskiy I.M. Modeling of initiation and propagation of
fatigue surface cracks in welded joints (Ukraine)

Poznyakov V.D., Zhdanov S.L., Maksimenko A.A. New structural steels for welded buil-
ding metal structures (Ukraine)

Radchenko M.V., Mandrov B.I. Improvement of service life of containers by application of
welded shells of polymeric materials (Russia)

Royanov V.A., Korostashevsky P.V. Investigation of formula of end edge bending of sheet
panels by accounting for empiric coefficient of stickout length and sheet thickness (Ukraine)

Sviridov A.V., Grin A.G. Investigation of mechanical properties of welded joints on copper
base (Ukraine)

Khoma M.S. Corrosion-mechanical fracture of pipe steels with welded joints in hydrogen
sulphide environments (Ukraine)

Yushchenko K.A., Kushnareva T.N., Mazurak V.A. Results of investigations of producing
joints of heat-resistant nickel alloys by reaction-diffusion method (Ukraine)

Yushchenko K.A., Savchenko V.S., Zvyagintseva A.V., Chervyakov N.O., Tkach V.N.
Assessment of crystallographic anisotropy of elastic properties of weld metal of nickel alloys
by using nanoindentation (Ukraine)

NONDESTRUCTIVE TESTING AND TECHNICAL DIAGNOSTICS

Davydov E.A., Shekero A.L., Yukhimets P.S., Mikhovski M., Alexsiev A., Mirchev G.
Application of current ultrasonic testing technology LRUT for detection of corrosion damages
of metal of main pipelines (Ukraine, Bulgaria)

Karmanov M.N., Shalaev V.A. Modular systems of digital radiation testing (Ukraine)

Lobanov L.M., Pivtorak V.A., Kiyanets 1.V., Savitskiy V.V., Savitska O.M. Non-destruc-
tive determination of diameters of nuggets of spot welded joints by electron shearography
method using mechanical and thermal loading (Ukraine)

Lobanov L.M., Pivtorak V.A., Nekhotyashchiy V.A., Krotenko P.D., Shiyan K.V. Prediction
of failure pressure of pipes with corrosion defects using laser interferometry (Ukraine)
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Lobanov L.M., Pivtorak V.A., Savitskaya E.M., Kiyanets I.V. Quality control of welded
titanium panels from VT-20 alloy using electron shearography method (Ukraine)

Nedoseka A.Ya., Nedoseka S.A., Yaremenko M.A., Ovsienko M.A., Kharchenko L.F.
Acoustic-emission diagnostics of equipment of enterprises of power complex (Ukraine)

Posypayko Yu.N. Developments of the E.O. Paton Electric Welding Institute in area of
control of leak-proofness of welded joints (Ukraine)

Sorokin M.S., Belov A.A., Lebedev V.A. System for automation and control of welding
production (Russia, Ukraine)

Troitskiy V.A., Belyi N.G., Bukhenskiy V.N., Mikhaylov S.R. Fast digital X-ray-television
system based on X-ray screens and CCD-cameras (Ukraine)

Troitskiy V.A., Karmanov M.N., Gorbik V.M. Diagnostic ultrasonic complexes «Universal-
1P» and «Universal-2P» (Ukraine)

Troitskiy V.A., Posypayko Yu.N. Complex non-destructive testing of large volume welded
reservoirs (Ukraine)

Troitskiy V.A., Posypayko Yu.N., Agalidi Yu.S., Leviy S.V. Magnetooptical flaw detecti-
on of near-surface layers of ferromagnetic parts (Ukraine)

Uchanin V.M. Eddy-current testing of welded joints (Ukraine)

Shapovalov E.V., Kolyada V.A. Development of upduting diagnostic equipment for mobile
and removable means of automated testing of geometry of railway track (Ukraine)

Shapovalov E.V., Galagan R.M., Klishchar F.S., Zapara V.I. Experience of development
of acoustic-emission system for testing of resistance spot welding (Ukraine)

Shchupak S.A., Troitskaya N.V., Posypayko Yu.N., Shekero A.L. New standards in area
of non-destructive testing of welded joints (Ukraine)

SURFACE ENGINEERING

Bezborodov V.P. Main regularities of structure formation and properties of transition zone
of compositions with coatings after high-temperature effect (Russia)

Berezhnaya E.V. Improvement of technology of electric contact hard-facing (Ukraine)

Borisov Yu.S., Astakhov E.A., Ipatova Z.G., Yantsevich K.V., Kildiy A.I. Improvement
of corrosion resistance of detonation coating of Fe—Cr—SiC composite powders, produced by
mechanical-chemical synthesis (Ukraine)

Borisov Yu.S., Voynarovich S.G., Kislitsa A.N., Kuzmich-Yanchuk E.K. Microplasma
spraying of biocompatible titanium coatings (Ukraine)

Borisov Yu.S., Demyanov I.A., Vigilyanskaya N.V. Electric arc spraying of coatings with
a pseudoalloy structure (Ukraine)

Borisov Yu.S., Kuznetsov M.V., Volos A.V., Zadoya V.G., Strelchuk V.V., Kladko V.P.,
Gorban V.F. Magnetron sputtering of super-hard nanocomposite nc-TiC /a-c coatings (Uk-

raine)

Borisov Yu.S., Kuznetsov M.V., Volos A.V., Zadoya V.G., Strelchuk V.V., Kladko V.P.,
Gorban V.F. Magnetron sputtering of nanocomposite CN, coating (Ukraine)
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Borisov Yu.S., Rupchev V.L., Burlachenko A.N., Borisova A.L., Adeeva L.I., Tunik
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Borisova A.L., Burlachenko A.N., Grishchenko A.P., Ipatova Z.G., Tsymbalistaya T.V.,
Yantsevich K.V. Heat-protective and corrosion properties of plasma coatings of complexly-
alloyed alloy on AlICu—Fe base, containing a quasi-crystalline phase (Ukraine)

Bykovsky O.G., Lapteva A.N. Thermal state and fraction composition of particles in plasma
spraying with current-carrying wire (Ukraine)

Voinarovich S.G., Kuzmich-Yanchuk E.K., Kislitsa A.N., Kalyuzhnyi S.N., Masyuchok
O.P., Glukhovsky V.Yu. Microplasma resistive coatings, produced of titanium dioxide pow-
der for application in electric heaters (Ukraine)

Volkov D.A., Koshevoy A.D. Effect of roughness of part surface on adhesion strength in
electric contact surfacing (Ukraine)

Gaivoronsky A.A., Klapatyuk A.V., Shishkevich A.S., Gritsaj V.Ya. Technology of surfa-
cing restoration of wheel tires of high-speed passenger transport (Ukraine)

Dragan S.V., Goloborodko Zh.G., Simutenkov I.V. Automatic submerged arc surfacing
with transverse high-frequency oscillations of electrode (Ukraine)

Dubovoy O.M., Karpechenko A.A., Bobrov M.M. Effect of electric pulses on structure and
hardness of electric arc coatings (Ukraine)

Evdokimov A.I., Kuskov Yu.M. Assessment of operation of water-air injector under condi-
tions of electroslag surfacing of high-carbon materials (Ukraine)

Korobov Yu.S., Filippov M.A., Legchilo V.V., Khudorozhkova Yu.V., Verkhorubov V.S.
Influence of metastable chromium austenite on the properties of materials deposited by sur-
facing and spraying (Russia)

Korobov Yu.S., Filippov M.A., Nevezhin S.V., Rimer G.A. High-temperature coatings
from flux-cored wires (Russia)

Kostin A.M., Butenko A.Yu. Development of high-temperature wear-resistant material for
strengthening of band flanges of gte blades (Ukraine)

Kuzmenko O.G., Lentyugov I.P. Development of materials for wear-resistant surfacing
using grinding wastes of high-speed steel (Ukraine)

Kuzmich-Yanchuk E.K., Borisov Yu.S., Voynarovich S.G., Kislitsa A.N., Tunik A.Yu.
Reactive laser-plasma spraying of coatings on titanium base in the medium of active gas
mixture Hy + CHy (Ukraine)
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Makarenko N.A. Development of slag system of flux-cored flattened wire for plasma-MIG
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Markashova L.I., Tyurin Yu.N., Kolisnichenko O.V., Valevich M.L., Bogachev D.G.
Structural-phase state of working surfaces of parts from high-strength cast iron after pulse-
plasma treatment (Ukraine)

Orlov L.N., Golyakevich A.A. Restoration surfacing of metallurgical equipment components
with flux-cored wires in «TM.VELTEK Ltd.» (Ukraine)

Paustovsky A.V., Tkachenko Yu.G., Alfintseva R.A., Kirilenko S.N., Yurchenko D.Z.
Development of electrode materials for electric spark strengthening and restoration of worn-
out surfaces (Ukraine)

Peremitko V.V. Improvement of service life of running gear parts of road machines (Ukraine)

Pereplyotchikov E.F. Experience of application of plasma-powder surfacing in valves and
engine manufacture (Ukraine)

Plis S.G. Effect of surfacing conditions and diameter of flux-cored wire on characteristics of
its melting (Ukraine)

Presnyakov V.A. Improvement of method of electric contact surfacing by flux-cored wire and
strip (Ukraine)

Prilutsky V.P., Shvab S.L., Radkevich I.A., Akhonin S.V., Antonyuk S.L. Restoration of
properties of worn-out surface of airplane elements of titanium alloy VT22 by using the
argon-arc surfacing (Ukraine)

Radchenko V.G., Radchenko M.V., Shevtsov Yu.0O., Radchenko T.B. Development of
technology of supersonic gas-powder surfacing for solution of problem of wear of parts of
machines and mechanisms (Russia)

Senchenkov I.K., Ryabtsev I.A., Chervinko O.P., Ryabtsev 1.1., Babinets A.A. Calcula-
ted-experimental method of assessment of life of surfaced parts operating under conditions of
cyclic thermal and mechanical loads (Ukraine)

Sukhovaya E.V. Composite materials for furnace method of surfacing (Ukraine)

Shabliy O.M., Pulka Ch.V., Gavrilyuk V.Ya., Senchishin V.S., Grusha V.Ya. New tech-
nological processes of induction surfacing of thin shaped discs (Ukraine)

SPECIAL ELECTROMETALLURGY

Anakhov S.V., Pykin Yu.A., Matushkin A.V. Environmental principles of designing of
electroplasma equipment (Russia)

Akhonin S.V., Berezos V.A., Korniychuk V.D., Pikulin A.N., Severin A.Yu. Electron-
beam technologies of obtaining of ingots of titanium-based alloys (Ukraine)
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Piptyuk V.P., Krikent 1.V., Samokhvalov S.E., Logozinskiy I.N., Polyakov V.A., Grekov
S.V. Estimation of value and effect of electromagnetic forces on pool stirring of ladle furnace
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Polishko A.A., Saenko V.Ya., Stepanyuk S.N., Tunik A.Yu., Klochkov I.N. Transformati-
on of non-metallic inclusions in the process of electroslag remelting and electroslag surfacing
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Protokovilov 1.V., Petrov D.A., Nazarchuk A.T., Babich L.M. Magnetically controlled
electroslag melting of titanium nickelide (Ukraine)

Tsvetkov Yu.V., Nikolaev A.V., Samokhin A.V. Plasma processes in metallurgy and tech-
nology of inorganic materials (Russia)

Shapovalov V.A., Sheyko 1.V., Nikitenko Yu.A. Technology and equipment for manufactu-
re of alloys with liquid-like and microcrystalline structure (Ukraine)

Shapovalov V.A., Yakusha V.V., Gnizdylo A.N. Super large profiled single-crystals of tun-
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PROBLEMS OF WELDING IN MEDICINE. ECOLOGY, CERTIFICATION
AND STANDARDIZATION OF WELDING MANUFACTURING

Bondarenko Yu.K., Loginova Yu.V., Artyukh K.O. Problems of increase of quality of tec-
hnical services during assembly and diagnostics in power engineering with the purpose of
providing of safety of welded structure (Review) (Ukraine)

Kudlaj E.N., Yakimov D.Yu., Shkaboj N.A. High-frequency electric welding technology in
gynecological ward of central clinical hospital of SS of Ukraine (Ukraine)

Lankin Yu.N., Bajshtruk E.N., Kunkin D.D., Osechkov P., Romanova I.Yu., Semikin
V.F., Solovjev V.G., Sushy L.F. Experimental study of the process of resistance welding of
biological tissues as an object of automatic regulation (Ukraine)

Levchenko O.G., Levchuk V.K., Goncharova O.M. Methods of providing of electromagne-
tic safety for operators of resistance spot welding machines (Ukraine)

Levchenko O.G., Lukyanenko A.O. Normalization of concentration of hazardous substances
on working stations for manual arc welding (Ukraine)
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TEXHOJIOI'H, MATEPUAJIBI 1 OBOPY]]OBAHUE
JIUTA CBAPKHU U POJCTBEHHBIX TEXHOJIOTH

TECHNOLOGIES, MATERIALS AND EQUIPMENT
FOR WELDING AND RELATED TECHNOLOGIES

BJIMAHUE OCHOBHbBIX KOHCTPYKTHUBHO-TEX-
HOJIOTUYECKUX ITAPAMETPOB PEKUMA TOYEY-
HOIl CBAPKHU TPEHUEM HA IIPOTEKAHUE
OBBEMHOIO B3AUMOJEMNCTBUA. B.B. Bawenxo,
K.A. Oxanxun ( Canxm-Ilemepbypeckuii 20c. NOIUMEXH. YH-
m, Canxm-ITemep6ype, Poccus). Toueunas cBapKa TpeHUEM
MUTACTUYHBIX METAJLIOB ITpOTeKaeT 6e3 paciiasicaus (B TBep-
noii ¢dase). ITporece peaymsyercsa B aBa srtama. Ha mepsom
aTare UHCTPYMEHT, Bpalllasch, MOrPy»KaeTcsl B MeTaJlJI BepPX-
Hell 3aroroBku. Ha BTOpOM IpPOMCXOAUT TNpUJIOKEHUE Ha-
IPY3KHU OMOpHOTo 6ypTa K BepXHeil 3aroTOBKe.

Ha ocHoBanum aHajn3a JUTEPATYPHBIX JAHHBIX MOXKHO 3a-
KJIIOYUTD, YTO MEXaHU3M 06PA30BAHUS COEIUHEHUS TPU TO-
YeyHOll cBapKe TPEHHEM MOKHO PacCMaTpHUBATh C MO3UIMU
tpexcraaniinoctn (o6pasoBanne GU3NIECKOTO KOHTAKTA, aK-
TUBAIMS U CXBATbIBaHME KOHTAKTHBIX IOBEPXHOCTEH 1 06beM-
HOEe B3amMojieiicTBHeE).

Ilesp macrosieil paGoTbl — BBISIBUTH BJUSIHHE OCHOBHBIX
KOHCTPYKTHBHO-TEXHOJIOTHYECKUX IIapaMeTpoB Ha IpoTe-
KaH#e cTajun 06 beMHOTO B3aUMOIEHCTBUS.

[l1s nccnenoBaHus cragquu 06bEMHOTO B3aMMOJEIHCTBHS 3a-
TOTOBOK OBLJIN BBIGPAHBI TPH OCHOBHBIX MapaMeTpa PeKuMa,
KOTOPbIE OKa3bIBAIOT HanGoJIbIlee BJIsHIE HA (DOPMUPOBAHIE
CBOWCTB COe/IMHEHUS Ha dTalle NPUJIOKEHUS HATPY3KH: TEM-
nepatypa nporuecca (or 340 no 410 °C), ceapounoe ycuame
(ycunue npuskatus onoproro 6ypra — ot 1 10 3 kH) u Bpemst
BoiziepkKn (Ipmrkatoro omopuoro 6ypra — ot 5 10 30 ¢).
B kauecTBe Martepmasa /st MCCJaeOBaHMI ObLT BbIGPAH [ie-
¢opMupyeMbIii aTIOMIHUEBDIN criyiaB Mapku A/131, ynpounsi-
eMbIil TepMuyYecKoil 06paGOTKOI.

Ycunme, mepesaBaeMoe uepe3 OTMOPHBIN GypT MHCTPYMEHTA,
IIPH CBapKe BO BCeX CJIYYassX OKa3blBaeT OJHO3HAUHOE BJIMS-
nue. [Ipu yBesmueHnn ycusmst IpOYHOCTb TOYKU BO3PACTAET.
BpeMs BbIIEPKKH HEOJHO3HAYHO BJIMSIET HAa IPOYHOCTD CBap-
Ho#l Touku. Tak, mpm HauaJbHOI TeMIepaType IIpoliecca
340 °C yBenuveHne BpeMeHH BBIEPKKU TPUBOIUT K POCTY
npounoctu. [Ipu navanbhoii Temneparype 410 °C, HanpoTus,
IIPOMCXO/INT CHIKEHUE IIPOYHOCTHBIX XapaKTePUCTUK CBap-
HOH TOYKH.

HauvasipHast Temrmeparypa IIpoliecca TaKskKe OKa3blBaeT HeoJl-
HO3HAYHOE BJIMSIHME Ha IIPOYHOCTb CBApHOH Touku. TenjeH-
1ust, HabJIIo1aeMast py UCCJIeIOBAaHUY BIIUSTHUS BDEMEHH BbI-
JIEP’KKH, OJIHAKO, coxpansgercs. B ciydyae HayalIbHOIT TeMIle-
patypsl 410 °C 3HaueHUST TPOYHOCTHBIX XAaPAKTEPHUCTUK TIa-
JIAI0T C yBEJIMYEHHEM BPEMEHU BBIJIECPIKKHU.
HeonnosHauyHoCTb BJMSHUS TeMIIEpaTyphl IIpoliecca U Bpe-
MEHU BBIJICPXKKHM Ha IPOYHOCTH CBAPHOI TOYKHM CBSI3aHA C
u3MeHeHusME CTPyKTypol ciiaBa AJ/[31. Iloatomy st BbIGO-
pa mapamMerpoB pexkuMa (06ecIeunBaoIMX JOCTATOUHYIO
CTaOMJIBHOCTD CTPYKTYPBI U JIOIIYCTHMOE CHHMKEHUE CBOWCTB
COE/IMHEHNSI) MPOBEICHO UCCIEOBAHNE BJMSHUS TeMIepa-
TYPHO-BPEMEHHDBIX YCJIOBUI HATPEBA U OXJIAKICHUS IIPU TO-
4YeyHOll CBapKe TPEHHEM Ha CTPYKTYPY M CBOHCTBa CILIaBa
AJ131. IlokaszaHo, 4TO TeMIlepaTypa HarpeBa 3aroTOBOK ST
COXPaHEHUs! CTPYKTYPHOH CTAaGMJIbHOCTHU CILJIaBa He J[O0JIKHA
npesbimath 350 °C.

Taxum 06pasoM, /11 BO3MOXKHO IIOJTHOTO IIPOTEKAHHS CTaIUU
00bEMHOTO B3aMMOJIENCTBISI HEOOXOAUMO IIPH TEMIIEPAType
350 °C oGecrieunTh MAaKCUMATBHO BO3MOXKHOE YCUJINE MPIKA-
THs ONOPHOTO GypTa B TeueHUe BPeMeHU BbIIEpPXKKHU, o6ec-
MIEYUBAIOTIEM JIOMYCTUMOE TIOBPEK/ICHIE METAJIIa BEPXHEI 3a-
TOTOBKH.

CBAPKA  BBICOKOIIPOYHOIO THUTAHOBOIO
CILJIABA T110. B.FO. Beaoyc', C.B. Axonun', P.B. Ce-
aun!, C.JI. Aumonior® ('Hu-m anexmpoceapxu um. E.O.
Hamona HAH Yxpaunwvi, Kues, Yxpauna; 2AHTK un. O.K.
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EFFECT OF MAIN DESIGN-TECHNOLOGICAL PA-
RAMETERS OF SPOT FRICTION WELDING ON
VOLUMETRIC INTERACTION. V.V. Bashenko, K.A.
Okhapkin (St.-Petersburg State Polytechnic University,
St.-Petersburg, Russia). Spot friction welding of ductile
materials occurs without melting (in solid state). The process
is implemented in two stages. At the fist stage the tool, while
rotating, is plunged into metal of the upper billet. At the
second stage the load by the bearing shoulder is applied to
the upper billet.

Analysis of literature data allows a conclusion that the
mechanism of formation of a joint in spot friction welding
can be considered to be the three-stage one (formation of
physical contact, activation and seizure of the contact sur-
faces, and volumetric interaction).

The purpose of this study was to reveal the effect of the main
design-technological parameters on occurrence of the stage
of volumetric interaction.

Three main process parameters exerting the highest effect
on formation of properties of the joint at the load application
stage were selected to investigate the stage of volumetric
interaction: process temperature (340—410 °C), welding force
(force of pressing of the bearing shoulder — from 1 to 3 kN),
and time of holding (of the pressed bearing shoulder — from
5 to 30 s).

Wrought aluminium alloy of the AD31 grade strengthened
by heat treatment was chosen as the investigation material.
The force transferred through the bearing shoulder of the
tool exerts the unambiguous effect during welding in all the
cases. Strength of the weld spot grows with increase in the
force.

The time of holding has an ambiguous effect on strength of
the weld spot. For example, increase in the time of holding
at an initial process temperature of 340 °C leads to growth
of the strength value. And at an initial process temperature
of 410 °C, on the contrary, strength characteristics of the
weld spot decrease.

The initial process temperature also exerts the ambiguous
effect on strength of the weld spot. However, the trend
observed in investigation of the effect of the time of holding
does persist. In the case of an initial temperature of 410 °C
the values of the strength characteristics fall with increase
in the time of holding.

Ambiguity of the effect of the process temperature and hold-
ing time on strength of the weld spot is related to changes
in structure of alloy AD31. Therefore, investigations of the
effect of the temperature-time parameters of heating and
cooling in spot friction welding on structure and properties
of alloy AD31 were carried out to choose the process condi-
tions providing the sufficient stability of structure and per-
missible decrease in properties of the joint. It was shown
that the temperature of heating of the billets should not
exceed 350 °C in order to preserve structural stability of the
alloy.

Therefore, for the most complete occurrence of the stage of
volumetric interaction at a temperature of 350 °C it is nec-
essary to provide the maximum possible force of pressing of
the bearing shoulder during the holding time to ensure the
permissible damage of metal of the upper billet.

WELDING OF HIGH-STRENGTH TITANIUM ALLOY
T110. V.Yu. Belous’, S.V. Akhonini, R.V. Selin’, S.L.
Anlfonyuk2 ('The E.O. Paton Electric Welding Institute,
NASU, Kiev, Ukraine; °O.K. Antonov Aeronautical Scien-
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Awnmonosa, Kues, Yxpauna). BUIC um. E.O. Tatona HAH
Yxpaunbt coBmectno ¢ AHTK um. O.K. Arronosa paspabo-
TaH HOBBII BBICOKOIIPOYHbIN THTaHOBBIN ciiaB T110 cucrembr
Ti—5,5A1-1,2Mo0—1,2V—4Nb—2Fe—0,5Zr.  PaspaGoTanmbiit
CILJIAB 110 CBOMM CJIy>KeOHBIM XapaKTCPUCTUKAMU HE YCTyHaer
cimaBam BT22 u BT23. U3yuennl cBoiicTBa CBAapHBIX COeE-
JIMHEHWH TOJITIMHON 7 MM, BBITOJTHEHHBIX 2JIEKTPOHHO-Jyde-
Boit ceapkoit (DJIC), apromoayrosoii capkoii (AIC) co
ckBo3ubIM mporiaienneM, AJ[C mo cmoio duioca, AJIC B
pa3/esIKy KPOMOK € nojiaueii mpucaiouHoi nposoJsioku CII15,
a Tak)Ke CBapHbIe COCJMHEHNS TOJMIUHON 13 MM, BBINOJHEH-
HbIE JIAa3€PHOII 1 JIa3ePHO-IyTOBOI CBAPKOii 6€3 To1aun npuca-
noynoit mposoJioku. [Tokaszano, uyro cntas T110 umeer xopo-
mryio cBapuBaeMocth. CoennHenus, BoimoaHennbie JJIC, He
YCTYNAIOT 10 MPOYHOCTH OCHOBHOMY MetaJuny. IIpoyHOCTb
coequnennii nocae AJIC cocrasiger He Menbine 90-95 %
MIPOYHOCTH OCHOBHOTO MeTaJia. Bo3MOKHO puMeHeHue tep-
MITYeCKOU 06paGOTKHU /171 TIOBBIIIEHUST YPOBHS MEXAHUYECKUX
CBOWCTB cBapHbIX coefunenuii crmiaBa T110. HaunGosbiryio
IJIACTUYHOCTD CBapHbBIX coenubenuii crasa T110 obecrievn-
BaeT A/[C B pasziesiky KpOMOK ¢ ITo/1aueil MeHee JIETHPOBAHHOMI
npucagounoit npososiokn CII15. JlazepHo-gyroBasi cBapka
o6ecrieunBaeT GOJBIIYIO MPOILIABJSIONIYIO CIOCOGHOCTD Cpa-
BHUTEJIHO € OJIHOH JIMIID JIa3epPHOI CBapKOil M IO3BOJISET
II0JIy4aTh CBAPHbIE COCIMHEHUS BBICOKOIIPOYHOTO TUTAHOBOTO
crmaBa T110 ¢ GoJiee MUPOKUM KOMILJIEKCOM MEXaHUYECKUX
XapaKTEePUCTUK U MEHBIINMU BHYTPEHHUMH HATPSKEHUSIMU
110 CPaBHEHUIO C JIA3€PHO-YroBOil cBapKoil. OTMe4YeHo, YTo
B 30He Tepmmueckoro Bausnus (3TB) cBapHbIX coeMHeHNI,
BBITIOJIHEHHBIX O/IHON JIUIITH JIA3€PHOM CBAPKOIl HA CKOPOCTAX
cBapkn 20—24 M /4, OTCYTCTBYeT y4acTOK KPYIHOTO 3€pHa,
YTO TPHUBOJUT K CHUKEHHMIO YJApHON BSI3KOCTH MeTaJljia B
3TB. AJIC 1o cyoio durioca obecrieynBaeT HanGOJIbIIIE 3HA-
YeHWsl yAapHON Bsi3kocTH MeTasia mBa n 3TB cBapHbIX
coepunennii criasa T110 Ge3 nmpuMeHEHUS] TPUCAZOYHOTO
MaTepHaJa.

JOCJHIIARKEHHA TTAPO®OBHO-TTAPO®IIbHUX
BJACTUBOCTEIl KOMIIOHEHTIB EJIEKTPO/IHUX
IMOKPUTTIB. C.B. Boudapes ( [lon6acvka depx. mawuno-
6yo. axad., Kpamamopcvx, Yxpaina). Bosora B enekrpoj-
HUX HOKPUTTAX € OCHOBHUM /XKEPEJIOM BOJHIO B MeTaJli 11Ba
IIpU pyYyHOMY AyroBoMy 3BaploBanHi. [Ipu 3BaploBanHi esek-
TpPoOJaM! 3i 3BOJIOKEHHM IIOKPUTTSIM B arMocdepi ayru
3’BJISIOTBCA TAPH BOM, AUCOIAIT KX CYIPOBO/KYIOTHCS
IIOSIBOIO aTOMAPHOTO BOJHIO. Y I[bOMY BUIA/IKY PiAAKUII MeTas
Ha (poHTi Kpucrauizaiii Moxxe 6YyTH HepecuYeHuil MOJIEKY-
JISDHUM BOJHEM. Y 3B’SI3Ky 3 IOBLJIbBHUM POCTOM IYXHUPIIiB
MeTaJl, 10 KPUCTATI3y€eThes, X 3adikeye, i y 3BapHUX TIBaxX
3’SIBUTHCS OPUCTICTD.

Bysn npoBeieHi eKcriepuMeHTH 10 BU3HAYEHHIO Tiapodo6HOo-
ripodisbHUX BJIACTUBOCTEH KOMIOHEHTIB €JEKTPOIHUX I10-
kputTiB. TemmieTn A1 1OCHi/PKEHHS BUTPUMYBAJINCS B Ka-
Mepi mTy4yHoro kiaimary mpu Bosorocti 80 %. Ilicist BusHa-
YeHHsI KiJTbKOCTi TOTJIMHEHOT BOJIOTU 6YJIO BCTAHOBJIEHO, 110
MeTaJieBi OPONIKH i JiesiKi MiHepaJiu € riipodoGHIMHU, OTHAK
6isibllla YacTUHA PYJOMiHepaJsiB i MPaKTUYHO BCi OpraHiuHi
KOMITOHEHTH € TiApodiJbHUMU: iJIbMEHUTOBHH KOHIIEHTPAT,
MapratiieBa py/a, TaJbK, TJIepUH, MOTAll, MarHe3uT, J10-
JIOMIT, a TaKOX 11€JI10J103a, KPOXMaJb, KaJbllUHOBaHa coja i
QJIbI'MHAT KAJIBILiI0. Y BUIAAKY METAJIEBUX IIOPOIIKIB IIpa-
KTUYHO BCS BOJIOTA MPUIA/IAE HA 11 rirpocKomiuHy (pakiiiio.
[Ipnuomy 4epes HesHAUHMI 3MicT i1 MOXKHA HE PO3IJIAAATH K
JKEPeJIo 3BOJIOYKEHHS eJIEKTPOJHOTrO MOoKputtd. o rpynn
MPAKTUYHO TiPpodOOHUX KOMIOHEHTIB BiJIHOCHTBCS TaKOXK
MIEPOBCKUTOBUII i pyTUJIOBUiT KOHIIeHTpaT. Mapraniesa py-
J1a, TaJbK, KabIIMHOBAaHA COZa I MOTAlll € YiTKO BUPAYKEHUMU

tific-and-Technical Complex, Kiev, Ukraine). The E.O. Pa-
ton Electric Welding Institute in collaboration with the O.K.
Antonov Aeronautical Scientific-and-Technical Complex de-
veloped new high-strength titanium alloy T110 of the Ti—
5.5A1-1.2Mo0—1.2V—4Nb—2Fe—0.5Zr system. The new alloy
is not inferior in its service properties to alloys VT22 and
VT23. Properties of the 7 mm thick welded joints made by
electron beam welding (EBW), argon-arc welding (AAW)
with through penetration, AAW over the flux layer, AAW
with groove preparation and filler wire SP15, as well as of
the 13 mm thick welded joints made by laser and laser-arc
welding without filler wire were investigated. It was shown
that alloy T110 has good weldability. The joints made by
EBW are not inferior in strength to the base metal. Strength
of the AAW joints is not less than 90-95 % of strength of
the base metal. The level of mechanical properties of the
welded joints on alloy T110 can be increased by heat treat-
ment. The highest ductility of the welded joints on alloy
T110 is achieved in AAW with groove preparation by feeding
a less alloyed filler wire of the SP15 grade. Laser-arc welding
features a higher penetrating power compared to laser weld-
ing. It provides the welded joints on high-strength titanium
alloy T110 with a wider set of mechanical properties and
lower internal stresses, compared to laser welding. It was
found that the heat-affected zone (HAZ) of the welded joints
made by laser welding at a speed of 20—24 m /h contains no
coarse-grained region, this leading to decrease in impact
toughness of the HAZ metal. AAW over the flux layer pro-
vides the highest values of impact toughness of the weld and
HAZ metals of the welded joints on alloy T110 using no
filler material.

INVESTIGATION OF HYDROPHOBIC-HYDROPHI-
LIC PROPERTIES OF ELECTRODE COVERING COM-
PONENTS. S.V. Bondarev ( Donbas State Mechanical En-
gineering Academy, Kramatorsk, Ukraine). Moisture in
electrode coverings is the main source of hydrogen in the
manual arc weld metal. Welding by using electrodes with a
moistened covering leads to formation of water vapours in
the arc atmosphere. Dissociation of these vapours is accom-
panied by formation of atomic hydrogen. In this case the
molten metal at the solidification front may be oversaturated
with molecular hydrogen. Because of a slow growth of bub-
bles, the solidifying metal will fix them, and the welds will
have pores.

Experiments were carried out to determine hydrophobic-hy-
drophilic properties of the electrode covering components.
The templates for investigations were held in an artificial
climate chamber at the 80 % humidity. As found by evalu-
ating the amount of the absorbed moisture, metal powders
and some minerals are hydrophobic. However, the major
part of ore minerals and practically all organic components
are hydrophilic: ilmenite concentrate, manganese ore, talc,
glycerine, potash, magnesite, dolomite, as well as cellulose,
starch, soda ash, and calcium alginate. In case of metal
powders, almost all moisture is contained in its hygroscopic
fraction. Because of its insignificant content, it is possible
to ignore it as a source of moistening of an electrode covering.
The group of practically hydrophobic components also in-
cludes perofskite and rutile concentrates. Manganese ore,
talc, soda ash and potash are clearly defined as hydrophilic
components. Other ore minerals, chemicals and some other
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rizpodisbHIMN KOMIOHeHTaMU. [HIIi pysgoMinepasu, XiMika-
THU U IeSIKi iHIIIi KOMITOHEHTH 3aiIMaIOTh TPOMi’KHE TTOJIOKEHHS
mpu 3micti cymapuoi Bosoru 0,2—0,85 % i 4acTKu TirpockKo-
mivHoi BoJiorn 40—90 %. Opraniuni if moJgiMepHi KOMIOHEHTH
CTAHOBJIATD [Bi I'PyNH, L0 YiTKO Pi3HATHCA: IMPAKTUYHO HE-

rirpockomiuni — 3i smicrom Bosoru g0 0,2 % (nosimepn),
rirpockomivuni # rigpodinpHi — 3i 3MicTom i moHam S5 %
(opranixka).

Takum unHOM, B XOi MPOBEIEHNX TOCJi/I>KEHb TirpOCKOITiv-
HUX BJIACTUBOCTEH Pi3HUX KOMIIOHEHTiB eJIeKTPOHUX TOKPUT-
TiB 6yJI0 BCTAHOBJIEHO, IO HA6IIbIIA KiJBKICTh BOJIOTH, IO
ITOIJIMHAETHCA €JIEKTPOJHUM IIOKPUTTSAM, IIPUIIAIAE HA YACTKY
MaprasieBoi py/iH, TaJbKy, KaJabl[MHOBAHOI COAM I IOTalLy.

JIVTOBASI CBAPKA HEJETMPOBAHHBIX CTAJIEN
IVIABAIUMCSA JEKTPOOM B CPEJE 3AHIINT-
HOTO TA3A C HCIIOJb30OBAHHNEM JJIEKTPO/-
HbIX HPOBOJIOK BOJIbHIOFO ANAMETPA.
C. prMM I. Byapfmep M. Kym (' Un-m memannoo6-
padamolgarowuii Cmankos u npoueeoacmeenﬂbtx npoueccos,
Texnuueckuii yn-m Xemmnuy,); (’ Hn-m mexnonozuu coedune-
nust u coopru, Texnuueckuit yn-m Xemnuy). B Hactosmee
BpeMs [IJIMHHBIE IIBBI OOJIBIIMX CEYEHWH, TUIMYHbIC IS
CTQJIbHBIX KOHCTPYKIIM, MOJIy4aloT, B OCHOBHOM, METOJaMuU
CBApKHU C HCIIOJIb30BAHUEM MOPOIIKOB. HegoctaTkaMu Taknx
METOZIOB SIBJISIIOTCSI HEBO3MOXKHOCTD [IJIST CBapIIUKa HAGJIIO-
JIaTh 33 CBAPOYHBIM MPOIECCOM, MPOOGJEMbI, CBSI3aHHbBIE C
obpallieHueM ¢ HOPOIIKOM M IIJIAKOM, a TaKKe IoIaJaHue
BJIATH B TIOPOIIOK. B 3T0i1 cBsI3n Gblin pa3paGoTaHbl HEKOTO-
pbIe METOMKHU TIpuMeHerns cBapku MmetogroM GMAW (zyro-
Bas CBapKa IIABAIIMMCS DJEKTPOAOM B 3alUTHBIX Ta3ax)
BMECTO BEPTHKAIBHON CBapKu CHHU3Y BBepX. CaMblil JTerkuii
€11oco6 MOBBICHTD TPOU3BOIUTENBbHOCTD HATLJIABKHU B IIPOIIECCEe
GMAW — 370 yBesmuuTh AuaMeTp aJjeKkTpoaa. B mamnoit
pa6ore uccienoBaian cBapky MerogoM GMAW ajeKTpoiHOi
npoBoJiokoit G3Sil mmamerpom 3,2 u 4,0 MM Kak asbrep-
HATHBY BEPTHKAJbHOI CBAPKU CBEPXY BHUS3.

VMeercst HEIOCTATOYHO OINBITA ¥ 3HAHUI OTHOCUTEJIBHO IPO-
mecca ¢popmupoBanus 1yru B ipoiiecce GMAW 371eKTpoIHO
IIPOBOJIOKO# GOJIBIIOTO MaMeTPa, T03TOMY JIaHHbBIN MTPoIece
CBApPKM KOHTPOJIMPOBAJIH C IIPUMEHEHUEM CKOPOCTHOH KMHO-
kaMepbl. CHucTeMaTniecKn MCCJAeI0BAIN BJIUSHUE OCHOBHBIX
IepEeMEeHHDIX T1apaMeTPOoB TIPOIlecca, TAKUX KaK XapaKTepuc-
TUKU MCTOYHUKA TOKA, XUMHUYECKHIT COCTAaB 3al[UTHOTO rasa,
II0JIO3KEHYE TOPEJIKM U PACCTOSHUE JI0 CBAPOYHOTO MYH/IIITY-
Ka, Ha XapaKTePUCTUKH JYTU U IIPOXOXK/IEHHE TIPoIiecca cBap-
ku. J{asee uccae10Ban BIMSHEE 3THX TAPAMETPOB HA XapaK-
TEPUCTUKM MpoIaBieHus. VccienroBanus XapaKTEepPUCTHK
TIPOILJIABJIEHUST IPOBOJIMJIN C IPUMEHEHNEM aHAJIN3a MaKpO-
U MUKPOM300Pa’KEHMI CeYeHUIl HAIIABJIEHHDBIX IIIBOB. Y CTa-
HOBJIEHA KOPPEJIAIUSA MEXJ/y 3HeproeMKOCTbIO Ipoliecca u
CTpyKTYypooGpa3oBanueM. V, HaKOHeI], MOJyYeHbI CBapHbIE
coequHeHnd Ha ractuHax S355J2 + N rosmunoit 12, 15 u
20 mM. KauyecTBO CBapHbBIX IIBOB MPOBEPSJIM BU3YAJBHO U
MeTo/IoM 1BeTHO# sedexTockonuu. CTPYKTypy cOelnHEeHnit
HCCJIeIoBAIN MeTasorpaduiyeckuMu Metoiamu. Mexannuec-
KHe U TeXHOJIOTHYecKue CBOMCTBA CBapHBIX COeMHEHUH ole-
HUBAJII C TIOMOIIIBIO MCIIBITAaHH Ha pacTskenue u yaap. Tak-
K€ TIPOBOJINJIN U3MEPEHUST TBEPAOCTH.

IMA®POBOIl CUHTE3 WMIYJIbCHO-AYTOBOIl
CBAPKI/I A.B. Bﬂaaumtpoe’ B.A. Xa6y906’ C.IO. Max-
cumos’, B.A. ./Ie6edee (000 «Pocsead», Canxm- Ilemep-
6ype, Poccuﬂ ’Un-m anexmpocsapxu um. E.O. Ilamona
HAH Yxpaunv, Kues, Yxpauna). VIMIyIbCcHO-IyroBast
CBapKa — TIPOTPECCHBHBIN CITOCO6 CBAPKH, XapaKTepU3yIo-
muiics psAOM CyLIeCTBEHHBIX IIPEUMYIIECTB 110 CPABHEHUIO €
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components take an intermediate position, their total mois-
ture content being 0.2—0.85 %, and the hygroscopic moisture
content being 40-90 %. Organic and polymeric components
make up two, clearly different groups: practically non-hy-
groscopic with a moisture content of up to 0.2 % (polymers),
and hygroscopic and hydrophilic with a moisture content of
over 5 % (organic).

Therefore, as established as a result of investigations of hy-
groscopic properties of different electrode covering compo-
nents, manganese ore, talc, soda ash and potash feature the
highest content of moisture absorbed by an electrode cover-

ing.

WELDING OF UNALLOYED STEELS WITH GMAW
PROCESS USING THICK WIRE ELECTODES.
S. Brumm', G. Biirkner', M. Kusch’ ('Institute for Ma—
chine Tools and Production Processes, TU Chemnitz; “In-
stitute for Joining and Assembly Technology, TU Chem-
nitz). Nowadays the long welds with large cross-sections as
a typical application in structural steel constructions are
preferably welded with welding under powder process. Dis-
advantages of this method include an absence of the oppor-
tunity to observe the welding operation by the welder, prob-
lems with the powder and slag handling and the moisture
in the powder. For these reasons, some considerations have
been developed to weld typical UP-welding applications
with the GMAW-process. The easiest way to increase the
deposition rate of the GMAW-process is to increase to the
wire electrode diameter. In this research the GMAW-welding
with the G3Sitwire electrodes with the diameter of 3.2 mm
and 4.0 mm, as the substitution of the UP-welding, have
been studied.

There is a little experience and lack of knowledge of a process
of arc formation during the GMA-welding with «thick» wire
electrodes, that’s why the welding process was monitored
with a high-speed camera. The influencing factors, such as
current source characteristics, shielding gas composition,
burner position and contact tube distance, changed and their
effects on the arc behaviour and the welding process have
been systematically investigated. Afterwards, an influence
of the same process factors on the penetration behaviour.
The analysis of the penetration behaviour has been done by
analysis of the macro-and microscopic images of the over-
welds cross-sections. The correlations between energy yield
and structure formation have been established. Finally, the
joint welds have been produced on the S355]J2 + N plates
with the thickness of 12, 15 and 20 mm. The outer quality
of the welds has been verified through the visual and dye
penetrant testing. The interior part of the joins has been
evaluated metallographically. The mechanical and techno-
logical properties of the welded joints have been investigated
by means of the tensile and impact tests as well as hardness
measurements.

DIGITAL SYNTHESIS OF PULSED ARC WELDING.
A V. Vladzmzrov’, V.A. Khabuzov', S.Yu. Maksimov®,
V.A. Lebedev® (! lezted Liability Company <«Rosweld s,
St.-Petersburg, Russia; °The E.O. Paton Electric Welding
Institute, NASU, Kiev, Ukraine). Pulsed arc welding is an
advanced welding method characterised by a number of es-
sential advantages compared to the traditionally applied
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TPAAUIMOHHO TTPUMEHIEMBbIMH TEXHOJIOTUSIMI CBApKH W Ha-
MJIABKKM HA CTAIIMOHAPHBIX PEKUMAX:

e yIIpaBJICHUE TIPOLIECCAMY TIJIABJICHHS, IEPEHOCA U KPUCTAJI-
JIM3AIMY METAJIIa He3aBUCHMO OT IIPOCTPAHCTBEHHOTO TI0JIO-
JKEHMSI CBAPOYHON BAaHHbBI IIPH 3HAYUTEJIbHO MEHBIINX CPe/l-
HUX 3HAUEHUSIX pekuMa cBapku (HAILIABKU);

e yMeHbIIIeHHE cTeneHn Ae)opMaIlMOHHbIX TPOIECCOB B CBap-
HBIX KOHCTPYKIIUSX, HAIJIABJIEHHBIX ITOBEPXHOCTSX;

® TIOBBIIIEHNE KAYeCTBEHHBIX XaPAKTEPUCTUK CBAPHBIX COEIH-
HEHUI ¥ HAHOCHMOTO MOKPBITHSI.

Bmecte ¢ TeM CyIeCTBYeT Psiji HEZOCTATKOB, 3ATPY/AHSIONINX
HIMPOKOE NPUMEHEHUE UMITYJIbCHO-YTOBON CBApKH:

e BbICOKAst CTOMMOCTD 060y foBanus (Kak mpuoGpeTeHus, Tak
U 9KCILIyaTaln);

® CJIO)KHOCTb U TPYZOEMKOCTb Pa3pabOoTKu, BbICOKHE Tpe6o-
BaHM K 000PYIOBAHUIO U Pa3pabOTINKAM TEXIPOIIECCOB;

e C1I0COGBI PeaIM30BaHbl ANMAPATHO, 10 TIPUHITUITY OJMH HC-
TOYHHK — OfiHa TexHosorusd. Moaudukamus u cOBepIIeHCT-
BOBaHUE BO3MOXKHBI JIUIIb CUJIAMHU Pa3paboTunKa U IIPOU3BO-
nuTesist 060PyAOBAHUS.

Paspa6otanubiii 1iudpoBoil CHHTE3 UMITY IbCHO-IyTOBO# CBap-
kn (IICUC) — 510 cmoco6 yBeaWYeHus: TPEUMyIIECTB MPo-
1iecca  yCTpaHeHe OTMEUYEHHBIX He[oCTaTKoB. On 6asupyer-
cs1 Ha OCHOBe YHU(UITMPOBAHHOTO CHJIOBOTO MOJYJISI, TIPeJIC-
TaBJAIONIErO cO60i BbicokouacToTHblil (75 kI'1) MHBEPTOp C
BoicokuM KIIJT (95 %). Moayu MOKHO COEAUHATH MapaJi-
JIEJIBHO, ISl IOCTUXKEHUS] TPeGyeMbIX MapaMeTpOB PeXuMa.
Y1pasJienie CBAPOYHBIM POIIECCOM TTOJTHOCTBIO TIPOU3BO/UT-
cst UPPOBBIM CIIOCOOOM, KOTOPBIH MPENOJIAraeT MPUCyTCT-
BHE€ HENOCPE/CTBEHHO B KOHTYypE YIpPaBJEHUS IU(POBOro
IIPOIIECCOPA, BBIYMCJISIONIETO YIIPABJISIONIE KOMAH/IbI. YTI-
PABJICHUIO TOJIJIEIKAT:

e nepexo/Hbie mporieccsl (pogoskuTensaoctbio 0,1—1 M),
KOTOpbBIE PEryJupyioTcst (OpMOil UMITYJIbCOB U U3MEHEHHEM
JIMHAMUYECKUX CBOICTB MCTOYHUKA;

e niepeHoc MeTasla, Temnonepeaada (1—100 Mmc) — uacroroit
M CKBa)KHOCTBIO MMILYJIbCOB;

e hopMupoBanue ceapHoro coepunenust (> 1.¢) — cBapo4Hoii
TIPOTPaMMOii.

B ucroyHumke mnpeaycMOTpEHA BO3MOXKHOCTD AAllTallid K
M3MEHSTIOIMMCST YCJIOBUSIM KaK 3 CYeT COOCTBEHHBIX Xapak-
TEPUCTUK — WHIYKTUBHOCTD, IUHAMUYECKUE XaPAKTEPUCTH-
KU TIPUBOJIA, YYBCTBUTEJIBHOCTD OCHOBHBIX JATYMUKOB (TOKA,
HANPSKEHNS, CKOPOCTH TOAAYH 3JIEKTPO/Ia), TaK 1 MapaMeT-
poB cBapku — ¢GopMa HMITYJIbCa, CKBAXKHOCTH U YaCTOTA
MMITYJIBCOB. PeryJsiTop BOJIBT-aMIIEPHON XapaKTEPUCTUKU
obecrieynBaeT CTAGUIN3AINIO HATIPSKEHUST NN TOKA B HEOO-
XO/IMMbI€ UHTEPBAJIBI BpeMeHH paGoThbl HCTOUHMKA. VICXO/1ibIe
JTAHHBIE JIJIST PETYJISITOPA PUCYIOTCS B TPAUIECKOM PelaKToOpe
1 3AIUCHIBAIOTCS MTPEABAPUTEBHO B MAMATD UCTOYHUKA. AHA-
JIOTHYHBIM 00pa3oM B IpadHUYecKoM peaKTOpe PUCYeTcs U
3aIMChIBACTCS B MaMsATh (popMa UMITYJIbCA.

Peasm3oBaHHast KOHIIENIUS Pa3/ieJIeHUs] CBAPOYHOTO 060pY-
JTOBAHUS HA CUJIOBYIO, TIOJTHOCTBIO YHU(DHUITMPOBAHHYTO YaCTh,
u 1 poBYIO, 00eCIIeUNBAIOITYI0 CHHTE3 U(POBOiT aanTHB-
HOU CHCTEMBI YIIPABJIEHUS] CBAPKH, MT03BOJIsIET U3 Habopa ma-
paMeTpPUYEeCKUX PETYJISTOPOB U JIATYNKOB CHHTE3WPOBATDH
CTPYKTYPY aJAlTHBHOM CHCTEMBI YIIPABJIEHNUS U €e HauaIbHbIE
rapaMeTpbl, a U3 He0OXOIUMOTO KOJMYECTBA MOy el coOu-
paTh CUJIOBYIO YaCThb MCTOYHUKA TPEOYEMON MOIIHOCTH.

Eme oganm BaskabIM pesysbratoMm npumMenenns L{CUC aBas-
€TCs CHIDKEHUE CTOMMOCTH KaK CBapOYHOrO 000PY/I0BAaHUS,
TaK W MOTOHHOTO MEeTpa CBAPHOTO IBA WJIM MAacChl HAILJIaB-
JIEHHOTO MeTaJlJIa, KOTOPoe 06YCJIOBJIEHO TIPESK/IE BCETO MPH-
MeHEeHUeM OJIHOTO CHJIOBOTO MOJYJISI JIJis BCEX BH/IOB CBAPKH,
IJIA3MEHHOM PEe3KH, TaK Kak NpH 3HAYUTEJSBHOM OGbeMe
IIPOM3BOJICTBA MOJIYJICH UX I[EHA CYIECTBEHHO COKPAIIACTCS.

technologies of welding and cladding under stationary con-
ditions:

e control of the processes of melting, transfer and solidifi-
cation of metal independently of the spatial position of the
weld pool at much lower average welding (cladding) process
parameters;

e decrease in the degree of deformation processes in welded
structures and on clad surfaces;

e improvement of quality characteristics of the welded joints
and deposited coatings.

At the same time, pulsed arc welding has a number of draw-
backs that hamper its wide application:

e high cost (both purchase and operating cost) of the equip-
ment;

¢ high complexity and labour-intensiveness of the develop-
ment efforts, high requirements to the equipment and process
developers;

e hardware implementation of the methods, based on the one
source — one technology principle. Modification and up-
grading can be provided only by a developer and manufac-
turer of the equipment.

The developed digital synthesis of pulsed arc welding (DS
PAW) is a method for increasing the advantages and remov-
ing the mentioned drawbacks. It is based on the unified
power module, which is a high-frequency (75 kHz) high-ef-
ficiency (95 %) inverter. The modules can be connected in
parallel to achieve the required process parameters. The weld-
ing process is controlled entirely by the digital method,
which provides for the presence of the digital processor cal-
culating control commands directly in the control circuit.
The following functions are subject to control:

e transient processes (with a duration of 01.—1.0 ms), which
are regulated by the pulse shape and variations of dynamic
properties of the source;

e metal transfer and heat transfer (1100 ms), regulated by
the pulse frequency and duration;

e formation of the welded joints (> 1 s), regulated by the
welding program.

The source is made with a possibility of adaptation to chang-
ing conditions both through its own characteristics, i.e. in-
ductance, dynamic characteristics of the drive, sensitivity of
the main sensors (current, voltage and electrode feed speed),
and through the welding parameters, i.e. pulse shape, dura-
tion and frequency. The volt-ampere characteristic controller
provides stabilisation of voltage or current in the required
time intervals of operation of the source. Initial data for the
controller are plotted in the graphics editor and stored pre-
liminarily in memory of the source. The pulse shape is plotted
in the graphics editor and stored in the memory in a similar
way.

The implemented conception of separation of the welding
equipment into the power, fully unified part and the digital
part providing synthesis of the digital adaptive system for
control of the welding process makes it possible to synthesise
structure of the adaptive control system and its initial pa-
rameters from a set of the parametric controllers and sensors,
and to assemble the power part of the source of the required
power from the necessary quantity of the modules.
Another important result of application of DS PAW is re-
duction of both cost of the welding equipment and cost of
arunning metre of the weld or weight of the deposited metal,
which is determined first of all by the use of one power
module for all types of welding and plasma cutting, as the
price of the modules can be substantially reduced if they are
manufactured in considerable amounts. In this case, the af-
ter-sales service (repair) of the sources becomes much sim-
pler.
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Yupolaercst Ipu 9ToM U cepBUCHOe o6cayskuBanue (peMoHT)
UCTOYHUKOB.

COBEPHIEHCTBOBAHUE METO/JA0OB IIPEJABAPU-
TEJAbHOTIO ITIOAOIPEBA CBAPKU MEJIU CO CTA-
JIBIO. I1.A. Taspuw, B.H. Tyaynoe ( Jlonbaccxas zoc. mna-
wunocmp. axad., Kpamamopcx, Yxpauna). TexHomornuec-
KHe 0COOEHHOCTH C MO3ULUU TEPMUUYECKOTO I[UKJIa BbI3bIBAET
cBapKa Me/d, a Takyke CBapKa MeIu CO CTaJblo. BBUIY BbI-
COKOIl TEILIONPOBOJHOCTH MeAu GOJIbIIasl YacTb BBOJUMOTO
IIPU CBAapKe TEIJIa OTBOAUTCS OT 30HbI TEIJIOBJIOXKEHUS, 4TO
IIPUBOJNUT K HEOOXOANMOCTH MOABO/A K MECTy CBAapKU 3HAUN-
TEJIbHO GOJIBITIETO KOJUYECTBA TEILIA, YeM TIPU CBAPKeE JAPYTHX
MetasioB. [ToaToMy cBapKa Mey CO CTAJIbIO BBITOJHSIETCS C
IIPEABAPUTEIBHBIM U COILYTCTBYIOIIUM HOZOTPEBOM.

IIpu cBapKe Meu M MeJHBIX CILIABOB CO CTAJIBIO U3-3a BBICO-
KOHl TeIJIONPOBOJHOCTH MeIH B CBAPHOM IIBe 00pasyercs
KPYIIHO3ePHUCTAsI CTPYKTypa MeTasta. B aToM ciydae Ter-
JIOBOIl TIOTOK PACHPOCTPAHSIETCS] OT IIEHTPA CBAPHOTO IBa B
OCHOBHO¥ MeTaJIJ1 ! KPUCTAJIIU3YIONUUIICS ITpU CBapKe MeTaJl
nMeeT HANPaBJIEHHYIO KpUCTAIN3auio. Tak kak He o6pasy-
I0TCSI HOBBIE IIEHTPBI KPHCTAJLIM3AINI, TO 30HA C KPUCTAJ-
JINTAMU  XAPAKTEPHU3YEeTCsl HAIMPABJIEHHONH u36MpATETbHON
opuenTtaieii. Kpucrammmrel 0o6pasyioT KpyINHO3EPHUCTYIO
CTONI6YATYIO CTPYKTYPY CBAapHOIO IIBA, IpUYeM B HAIIPaB-
JIEHUW TETJIOBOTO MOTOKA. Haso oTMETHTD, YTO TaKkast CTPyK-
Typa MeTajla IIBa He CIIOCOOGCTBYeT O0eCHeYeHHIO0 PaBHOII-
POYHOCTH CBAPHOTO COEAMHENNSI OCHOBHOMY MeTasLty. Kpome
TOTO, MHTEHCHUBHBII BBO/ TellJIa B OCHOBHOI MeTaJLI IIPH CBap-
Ke CIIOCOOCTBYET POCTY 3epHa U B 30HE TEPMUUECKOTO BJIMS-
HUS.

Ha npakTike MeCTHBII IOI0TPEB ITPOU3BOAUTCS PA3IIIHBIMI
MUCTOYHUKAMHU TEILIa BILJIOTh JI0 HArPeBa Ia30KUCIOPOIHBIMU
pe3akaMu, cBapovHOI myroif n T. 1. CoBpeMeHHOe pa3BUTHE
IIPOM3BO/ICTBA TAa30ILIaAMEHHOTO 060PY/I0BaHHS II03BOJISIET BCE
6oJstee MUPOKOE TIPHMEHEHHE [JIST 9TOI LEeJN CIEeNnaTbHbIX
ra30KUCJIOPOHBIX ropesiok tuna ['3Y, ogHako atoT crnocob
He JIMIIEH HeJOCTATKOB.

IIpu cBapke pasHOPOAHBIX METANIOB, TaKMX KaKk MeAb U
CTaJIb, 11e1eCOO00Pa3HO HUCII0JIb30BAaTh B KauecTBe IPeABApH-
TEJIbHOTO TIO/IOTPEBA UMITYJIbCHBI HATPEB METAJLIA, IPH KO-
TOPOM MOXKHO HOJIy4UTb U30UPAaTeIbHbLI HarpeB B TeX MeCTax
CBApPHOTO COEJIMHEHNS, T/Ie 9TO HeOOXOIMMO, a TAKKe CHU3UTD
BEJIMYUHY 30HBI TEPMUYECKOTO BJMSHUS. [/ TMOBBINIEHUS
KayecTBa CBAPKHM DPA3HOPOIHBIX METAJJIOB I1€1eCO06Pa3HO
MCIIOJIb30BATh B KAYECTBE MPEABAPUTEIBHOTO MOJOTPEBA UM-
IIyJIbCHBII HarpeB MeTaJl1a TOKaMU IPSIMOYTOJIbHON (POPMBI.

TEXHOJIOTUU BOCCTAHOBJIEHH S CBAPKOI1 I10-
BPEKJAEHHBIX JJEMEHTOB METAJAJOKOHCT-
PYKIIAIA TOPHO-OBOTATUTEJIBHOTO OBOPY/IO-
BAHUAL. A A I‘aueopoucxuu’, 10.B. ﬂemuemcoi, A.U.
Hchbu/loe (' in- ™ SAEKMPOCEAPKY UM. E.O. Ilamona HAH
Yxpaunwo, Kuee, Yxkpauna; 2000 «Cmun Bopx», Kpusoii
Poe, Yrpauna). Pa3paGoTanbl TEXHOJOIHH BOCCTAHOBJIEHHSI
CBapKOIf 3IEMEHTOB METaTJIOKOHCTPYKIINH YHUKAIBHOTO TIPO-
U3BOJICTBEHHOTO 060PY/OBaHUS TOPHO-000TaTHTEIbHBIX KOM-
6UHATOB, KOTOpOE B TIpoIiecce paGOThI HAKOMHJIO 3HAUUTEIb-
Hble TOBpeXxaeHWs. lcmosb3oBaHne TEXHOJIOTHII PEeMOHTA
CBapKOU I103BOJISIET BOCCTAHOBUTD HMOBPEXK/CHHDII METALT B
3EMEHTaX KOHCTPYKIWI 1 MPOJINTD CPOK GE30TaCHON JKC-
ILTyaTally IIPOU3BOICTBEHHOTO 060PY/IOBAHUSL.

TexHosorss pPEeMOHTHOII CBapKHW BKJIOYAaeT —CJIeyIOIIie
JTaIBL:

e OICHKY (DaKTUYECKOTO COCTOSTHMS METAaslla HAa MOMEHT Ha-
Yaja PEMOHTA, OTpeJeeHre METOAAMH Hepa3pyIIaioniero
KOHTPOJISI IPOTSKEHHOCTU U TJIyOUHBI 3asleTaHust 1e(eKTOB;
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IMPROVEMENT OF PREHEATING METHODS FOR
COPPER TO STEEL WELDING. P.A. Gavrish, V.I. Tu-
lupov (Donbas State Mechanical Engineering Academy,
Kramatorsk, Ukraine). Welding of copper, as well as weld-
ing of copper to steel has some technological peculiarities in
terms of the welding thermal cycle. Because of high thermal
conductivity of copper, the major part of the heat introduced
in welding is transferred from the heat input zone, this lead-
ing to the need to conduct much more heat to the welding
location than in welding of other metals. Therefore, welding
of copper to steel is performed by using preliminary and
concurrent heating.

Welding of copper and copper alloys to steel results in for-
mation of the coarse-grained metal structure in the weld,
which is attributable to high thermal conductivity of copper.
In this case the heat flow propagates from the weld centre
to the base metal. Thus, the metal solidifying in welding
has a directed solidification structure. As no new solidifica-
tion centres are formed, the zone with crystalline grains is
characterised by directed selective orientation. The crystal-
line grains form a coarse-grained columnar structure of the
weld in a direction of the heat flow. It should be noted that
this structure of the weld metal hampers providing the
welded joints with strength equal to that of the base metal.
In addition, an intensive heat input into the base metal
during welding leads to growth of grains in the heat-affected
zone as well.

In practice, local preheating can be performed by using dif-
ferent heat sources, including gas-oxygen torches, welding
arc, etc. The current development of production of flame
equipment allows an increasingly wider application for this
purpose of special gas-oxygen torches of the GZU type. How-
ever, this method is not free from drawbacks.

In welding of dissimilar metals, such as copper and steel, it
is expedient to use pulsed heating of metal as preheating,
which can provide selective heating in such zones of the
welded joint where it is necessary, and which allows de-
creasing the size of the heat-affected zone. To improve the
quality of welding of dissimilar metals, it is indicated to
perform preheating of metal by the pulsed heating method
with square-wave currents.

TECHNOLOGIES FOR WELDING REPAIR OF DAM-
AGED MEMBERS OF METAL STRUCTURES OF ORE
MINING AND PROCESSING EQUIPMENT. A A.
Gaworonsky Yu.V. Demchenko', A.I. Panleov2 ('The
E.O. Paton Electric Welding Institute, NASU, Kiev,
Ukraine; °Limited Liability Company <«Steel Works,
Krivoy Rog, Ukraine). Technologies were developed for
welding repair of elements of metal structures of the unique
production equipment used at ore mining and processing
enterprises, which accumulated substantial damages during
operation. The use of the technologies for welding repair
allows reconditioning of the damaged metal in structural
members and extension of the safe operation life of produc-
tion equipment. The repair welding technology comprises
the following stages:

e evaluation of the actual state of metal by the time of the
beginning of repair, and determination of the size and depth
of the defects by non-destructive test methods;
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e yaasenue AeeKTHOrO METajlla M Pa3/eJKy KPOMOK IO/
CBapKy, KOHTPOJIb KAYeCTBA MO/TOTOBJIEHHBIX TOBEPXHOCTEIH;
® 3aBapKy PEMOHTHBIX PA3/IeJIOK, BKJIIOUAS TEXHOJIOTHYECKUE
OTIepaIyy 110 PeryJInpOBAHUIO TEPMUYECKOTO IIUKJIA U YPOBHS
HAIIPSDKEHWH B COCMHEHUAX;

® 3aBEPIIAIONIYI0 MEXAaHUYECKYI0 06PabOTKY M KOHTPOJDb Ka-
yecTBa COEMHEHMH.

B cootBercTBUM ¢ pa3zpaGOTAaHHBIMU TEXHOJIOTHYECKUMHU ITPO-
I[eccaMy M IpH aBTOPCKOM Haj3ope crenuaaucrtos M19C cos-
mectao ¢ OO0 «CTUJI Bopks» na IITO JOD OAO «Ilos-
tapckuit TOK» (r. KoMCOMOJIbCK) BBITIOJIHEHBI PEMOHTbI 3y6-
yaToro BeHra o6kuroBoii meun (cramp 45IC, HB 240) u 10-
NATKU BEHTHJATOPA IIPeABAPUTEabHOTO HarpeBa (crasb
S890QL, HB 340). PeMOHTBI BBIIIOJIHEHBI B IIEPHUO/L ILIAHO-
BBIX OCTAHOBOK o6opyznoBaHus. Ha BeHue neuu obuiast JauHa
TpPeIH coctaBuia 6osee 1,5 M mipu ceuennn 95x500 mm. Ha
BEHTHUJISITOPE TIPOBeeH PEeMOHT TpemuHbl AanHoi 300 MM.
ITpu BoIoTHEHUH PAGOT GBLIM UCIIOJb30BAHBI BO3/IYIIHO-/Y-
roBasl CTPOXKKA YTOJIbHBIMU 3JIEKTPO/AMU, 3JICKTPOLYToBast
pesKa, py4Has JyroBas U MeXaHH3UPOBAaHHbBIE CIIOCOOBI CBap-
KM CBAPOYHBIMHU MaTePUAJAMHI OTEYECTBEHHOTO U 3apyOeKHO-
ro mpousBoicTBa. Ilocse BbITOJHEHUS peMOHTa 060pY/10Ba-
HHUE 3aIlyIIEeHO B 3KCILIyaTallMio B IPOEKTHOM PesKuMe.

BILJIUB MOP®OJIOTTi HEMETAJIEBUX BKJIIOYEHD
HA ®OPMYBAHH{A MIKPOCTPYKTYPU METAJY
3BAPHUX HIBIB HN3bKOJIETOBAHIX BHCOKO-
MIIMHUX CTAJIEMN. B.B. Tonoexo, I.K. IHHoxoona (In-m
eaexkmpossaproganns in. €.0. [lamona HAH Yxpainu, Ku-
i6, Yxpaina). Tpu cTBOPEHHI 3BapHUX KOHCTPYKIIii 3 BMHJI
cTajiell € puU3NK YTBOPEHHS B METaJli 3BapHOTO 3’ €/JHAHHS iH/Ly-
KOBAaHMX BOJIHEM XOJIOJHMX TPilllUH (IBXT), mo HeraTuBHO
BIIMBA€E HA HAJIMHICTDb Ta JOBrOBIYHICTb KOHCTPYKILii B I1ijI0-
My. IBXT e nposiBoM, y creididHux ymMoBax TepMozgedop-
MaIliiiHOTO IIMKJIy 3BapIOBaHHs, GiJIbII 3araibHOr0 (Pi3UYHOTO
gaBuila — BoaHeBOi kpuxkocti Merasny (BK), inrencusHicTd
AKOI 3aJIeKUTDh BiJ TeMIlepaTypu MeTasy, WOro CTPyKTYpH,
KOHIIeHTpalii BOJHIO, MIBUJKOCTI IJIACTUYHUX AedopMartiii,
BeJIMYMHY Ta KoHbirypanii Hanpy:keHb. Bcranosseni excie-
pUMEHTaJIbHI 0COOTMBOCTI BOAHEBOI KPUXKOCTI MEPEKOHIUBO
CBil4aTh PO Te, IO B OCHOBi SBUIIA iHJYKOBAaHUX BOJHEM
XOJIOHUX TPIlllMH y 3BAPHUX 3’€HAHHAX JIC)KUTh MEXaHi3M
B3a€MO/Iii BOJIHIO 3 JAMCJIOKAIisSIMU i 3MiHA BJIACTUBOCTEH /U-
CJIOKAIiMHNX CKyM4YeHb M Jiefo BoxaHo. /[lmcsioxariiina
teopist BK miarBepkyeTbes K HENpsSIMUMU €KCIIEPUMEHTA-
MM, 1[0 BCTAHOBJIOIOTH 3B’SI30K MiXX IIBU/IKICTIO IJIACTUYHOT
npedopmarltii Metasy i Horo 4yTIUBICTIO 10 BOZHEBOT KPUXKO-
CTi, Tak i NPAMMMHU CIIOCTEPEKEHHSAMH Ha IPOCBiUyIOUOMY
€JIEKTPOHHOMY MiKDOCKOIIi BILIMBY BO/JHIO Ha IOBO/XKCHHSA
JIACJIOKALIMHNX CKyIueHb i picT Mikporpimuu. Tomy Buss-
JIEHHSI 1 OIUC JUCJIOKAILIMHAX MeXaHi3MiB, IKi BiAOBIaIbHi
3a 3MiHy MeXaHiYHUX BJIACTHBOCTell MeTaJy B KOKHOMY KOH-
KPEeTHOMY BUIIAJIKY, € OCHOBHOIO 33/1a4er0.

[leTanpHi exkcriepuMeHTaMbHI TOCTIIPKEHHS I[bOTO SIBUIIA Ha
MIKpPO- TaK MaKpPOPiBHAX JOCUTb KOLITOBHi, TPYAOMICTKi Ta
YacTO HECIIPOMOXKHi CIIPOrHO3YBATH TOBELiHKY KOHCTPYKILN
B yMOBaX, fIKi CyTTE€BO BiApisHAIOTbCA Bif BuBYeHUX. IIpore
IIPOBE/ICHHS JIUIIe TEOPETUYHUX JTOCJTiIPKEHD He BUKJINKAE J[0-
BipM, OCKiJIbKY TaKWil MiXiJ He Mae TBEPAOTO MiATPYHTS €KC-
NepUMeHTy i Halfyacrilme He MOXKe JaTH 4iTKi BiAmoBizai Ha
npukaaaHi mutantsg. Hai6iipin parioHa pHUM € MIJISX, 0
OPTraHiYHO MIOE/IHYE Y TIeBHUX IPONOPIigX Iii migxoau. Icaye
HEeOOXi/IHICTh CIIJIbHOTO €KCIIEPHMEHTAIBHO-PO3PAXYHKOBOTO
JIOCJI/PKEHHST MEXaHi3My OKPUXUYyBaJbHOIO BILIMBY BO/JHIO
Ha BJIACTUBOCTI MeTasy, KOJHU 3 MeTOIO IIPOrHO3YBaHHs MeXa-
HIYHIX XapaKTepPHCTUK 3BapHUX 3’€/HAHb TEOPETHYHi ysIB-
JICHHS TIPOXO/STh Bepudikaiiio 3 NTPaKTUYHUMHM Pe3yJIbTa-

e removal of the defective metal and edge preparation for
welding, inspection of quality of the prepared surfaces;

e welding on of the repair grooves, including technological
operations on regulation of the thermal cycles and level of
stresses in the joints;

e finishing machining and inspection of quality of the joints.
The developed technological processes were used to repair
the calcining kiln ring gear (steel 45GS, HB 240) and the
preheating fan blade (steel S890QL, HB 340) at the Joint
Stock Company «Poltavsky GOK» (Ore Mining and Proc-
essing Enterprise) (Komsomolsk) with the authors’ follow
up by specialists of the E.O. Paton Electric Welding Institute
together with the Limited Liability Company «Steel Works.
The repairs were performed during scheduled outages of the
equipment. Total length of the cracks at the kiln ring gear
was more than 1.5 m at a cross section of 95x500 mm. The
repaired crack on the fan was 300 mm long. Air-arc gouging
with carbon electrodes, electric arc cutting, and manual and
mechanised arc welding using domestic and imported weld-
ing consumables were used to perform the work. The repaired
equipment was put into operation in the design mode.

EFFECT OF MORPHOLOGY OF NON-METALLIC IN-
CLUSIONS ON FORMATION OF MICROSTRUCTURE
OF THE WELD METAL ON HIGH-STRENGTH LOW-
ALLOY STEELS. V.V. Golovko, I.K. Pokhodnya (The
E.O. Paton Electric Welding Institute, NASU, Kieo,
Ukraine). The risk of formation of hydrogen-induced cold
cracks (HICC) in metal of the welded joints is run in fab-
rication of welded structures from high-strength low-alloy
(HSLA) steels, this exerting a negative effect on reliability
and service life of structure as a whole. Under specific con-
ditions of the thermal-deformation cycle of welding, HICC
is manifestation of a more general physical phenomenon —
hydrogen brittleness (HB) of metal, the intensity of which
depends on the temperature of metal, its structure, hydrogen
concentration, plastic strain rate, and value and configura-
tion of stresses. The experimentally revealed peculiarities of
hydrogen brittleness prove that the phenomenon of hydro-
gen-induced cold cracking is based on the mechanism of
interaction of hydrogen with dislocations and changes in
properties of the dislocation clusters under the effect of hy-
drogen. The dislocation theory of HB is confirmed both by
indirect experiments that establish relationship between the
plastic strain rate in metal and its sensitivity to HB, and by
direct TEM examinations of the effect of hydrogen on be-
haviour of the dislocation clusters and growth of microcracks.
Therefore, the main task of the studies is to reveal and de-
scribe the dislocation mechanisms responsible for changes in
mechanical properties of metal in each particular case.

Detailed experimental investigations of this phenomenon at
the micro- and macrolevels are expensive, labour-consuming
and often incapable of predicting behaviour of structures
under the conditions that differ substantially from the stud-
ied ones. However, conducting only theoretical investiga-
tions causes doubts, as this approach lacks a firm experimen-
tal substantiation and most often cannot give clear answers
to the application questions. The most rational way is the
one that naturally combines these approaches in certain pro-
portions. It is necessary to conduct the combined experimen-
tal-calculation investigations of the mechanism of the em-
brittlement effect on properties of metal, where theoretical
notions are verified by practical results to predict mechanical
characteristics of the welded joints. This approach makes it
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tamu. Takuii miAXi/] 03BOJISIE 3a01IQ/IUTH PECYPCU Ta BUSBUTU
BaJKJIMBI IPAKTUYHI aCIIEKTHU ABUIA, 1110 JOCJIJKYETbCA.

3 mieo Meroio B 2012 p. HA OCHOBI IPOBE/IEHUX E€KCICPUMEH-
TAJbHO-PO3PAXYHKOBUX JOCTi/KEHDb GYJIO BIOCKOHAJIEHO Ma-
TEeMaTHYHY CKJIQ/IOBY MO/eJi 060POTHBOI BOJJHEBOT KPUXKOCTI
Ta Ha 1l OCHOBi CTBOPEHO MO/yJli KOMII'IOTEPHOI IIpOTrpamMu
IS PO3PaXyHKY TOBEAIHKN CyOMiKPOTPIIIMHY 1111 30BHIIITHIM
HaBAHTAKEHHSIM, 3allPOIIOHOBAHO KPUTEPill OIIHKM PUBUKY
YTBOPEHHS IHAYKOBAHUX BOJHEM XOJIOAHUX TPILUH Ta 3aIIpo-
ITOHOBAaHA MaKPOCKOIIiYHA MO/IEJTb BOJHEBOTO OKPUXUYEHHA Me-
TaJly, 110 BPaXOBY€ MeXaHi3M BILIUBY BOJAHIO Ha MiKPOpPiBHi.

CO3JAHHME CBAPOYHbBIX ®JIOCOB C ITIPOTHO3U-
PYEMbBIMU TEXHOJIOTUYECKUMU N1 METAJLJIYP-
TMYECKUMH CBOIICTBAMH HA OCHOBE CTPYK-
TYPHBIX N1 ®OUSNKO-XUMHNYECKHUX HNCCJELO-
BAHUIA. 1.A. I'onuapos (Hu-m snexmpocsapxu um. E.O.
Iamona HAH Yxpaunvl, Kues, YKpauHa). Ilenbio pmanHOI
pa6oTbI 6L leTaabHOE U3yueHne (pU3NKO-XUIMIUIECKUX IPO-
1[ECCOB U CTPYKTYPHBIX IIePeCTPOEK IIPU HarpeBe arJIoMepupo-
BaHHBIX (UIOCOB 1JIaKkoBOi cucreMpl MgO—Al,O3—SiOy—
CaF,. Ha ocHoBe pa3paGoTaHHON METOAUKU IIPOTHO3MPOBA-
HUS TEPMOJMHAMUYECKUX CBOWCTB IIJIAKOBBIX PAaCIJIaBOB, a
TaK’Ke 9KCIIEPUMEHTAJIbHBIX JTAHHBIX MCCJIe/JOBAHUI aKTUBHO-
ctu SiO, MetomoM I/IC yCTAHOBJIEHO, YTO yBeJIUYeHUE CO-
JIep’KaHns OKCH/la Marnus B coctase (iocoB cucteMbl MgO—
AlyO3-SiOy—CaF, n1puBOAUT K CHUXKEHUIO TEPMOANHAMUYEC-
kol aktuBHocTH SiO5 B IIJIAKOBOM pacilaBe. ITO [03BOJIsIeT
Hay4IHO OOOCHOBAHHO IIO/IABJISITH HEXKeJaTeTbHbIE IIPOIECCH
BOCCTAHOBJICHUSI KDEMHUS U 0OPAa30BaHUS CHJINKATHBIX HEMe-
TAJVIMYECKUX BKJIIOUCHUI B MeTaJle IIBa.

ITpoBenens!l peHTreHOrpadIiecKkue MCCIETOBAHNS CTPOCHUS
PACILJIaBJIEHHOTO M TBEPJOTO 1IIJIAKa. Y CTAHOBJIEHO, YTO IIpU
COZlepyKAHIN OKCHA aioMuHIsSE Gosiee 15 % 1 OKcua Maruust
6ouiee 25 % B IJIAKOBOM paciiiaBe 06pa3yercsi TBepasi Iiiu-
HesbHast pasa Al,MgO,, TeMiepaTypa IaBjieHHs KOTOPOil
coctasssier 2105 °C. Ilo paHHBIM peHTreHorpaduuecKux uc-
creoBanuii TBepaas dasza Al,MgO, HaxoauTCsA B paciliaBe
npu temreparypax Bbime 1500 °C, T. e. npu TeMieparypax
CYILIIECTBOBAaHUSI CBApOYHOIl BaHHbl. Hasmune kpucrasimyec-
KOIt (ha3pl B JKU/IKOM IIJTAKOBOM PACIlJIaBe IIPU TeMIlepaTypax
nopszaka 1100-2000 °C npuBoauT K:

® YBEJHMYEHUIO BA3KOCTHU, YTO JIeJIaeT PACIJIABJICHHDIN IMIJIAK
60T «/UIMHHBIMY U TTOJIOXKUTETbHO CKa3bIBaeTCs Ha (POPMU-
pyIOIIKX cBoOicTBaxX (JIioca;

® YMEHDIIEHUIO 3JIEKTPOIIPOBOIHOCTHU IIJIAKOBOTO PAcCILaBa,
CHIDKeHUI0 3(pdeKTa NIyHTHPOBAHUS TOKA Yepes IIJIaK, YJIyd-
IIEHUIO TIPOIlECCa TOPEHUsI IyTH U YMEHbBIIEHUIO PacXo/a
¢umoca npu cBapke;

® YJIYYIIIEHUIO OT/IEJIMMOCTY 1IIJIAKOBOI KOPKH C IOBEPXHOCTH
CBApUBAEMOI0 METAJLJIA;

® CHIDKEHUIO TEPMOJNHAMUYECKOI aKTUBHOCTH KOMIIOHEHTOB
dumoca, 1, caeoBaTeNbHO, CHUKEHUIO OKUCJIUTEIbHON CI10-
cobrocTu uroca.

B pesyJibTare co3/1aH HOBBIH KJIaCC arJIOMePUPOBAHHBIX (JIIO-
COB JIJISI MHOTO/IyTOBOI CBApKH TPYO 13 HU3KOJIETHPOBAHHBIX
BBICOKOIIPOYHBIX CTaJIeil.

BbIbBOP METO/HMK OIIPEJAEJEHNA CBAPHBAE-
MOCTU BBICOKOIIPOYHBIX CTAJIEN. C.H. T'onua-
poe”, M.II. Hlanumos® (’chmmpcmcmaw, Examepunbype,
Poccus; °Y. parvckuil edeparvi. yn-m, ExamepunGype,
Poccusi). Ananmi3 NpUMeHsIEMBIX Ka4eCTBEHHBIX W KOJIMIECT-
BEHHBIX METOANK OIPE/CTCHUS CBAPHBAEMOCTH BBICOKOIIPO-
YHBIX Cpe/iHesIeripoBaHHbIX CTajleill MoKasaJs caefylolee.
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possible to save resources and reveal the important practical
aspects of the phenomenon being investigated.

For this purpose, based on the experimental-calculation in-
vestigations, in 2012 the mathematical component of the
model of reversible hydrogen brittleness was upgraded, soft-
ware modules were developed on its base to calculate behav-
iour of a sub-microcrack under external loading, the criterion
for estimation of the risk of formation of hydrogen-induced
cold cracks was put forward, and a macroscopic model of
hydrogen brittleness of metal allowing for the mechanism
of the effect of hydrogen at the microlevel was suggested.

DEVELOPMENT OF WELDING FLUXES WITH PRE-
DICTABLE TECHNOLOGICAL AND METALLURGI-
CAL PROPERTIES ON THE BASIS OF STRUCTURAL
AND PHYSICAL-CHEMICAL INVESTIGATIONS. [.A.
Goncharov (The E.O. Paton Electric Welding Institute,
NASU, Kiev, Ukraine). The purpose of this study was to
comprehensively investigate physical-chemical processes and
structural transformations occurring in heating of agglom-
erated fluxes of the MgO—Al203—-Si0O2—CaF32 slag system.
As established on the basis of the developed procedure for
prediction of thermodynamic properties of the slag melts, as
well as the experimental data of investigation of reactivity
of SiO2 by the EMF method, increase in content of magne-
sium oxides in a composition of fluxes of the MgO—Al2O3—
SiO2—CaF2 system leads to decrease in thermodynamic ac-
tivity of SiOz in the slag melt. This allows suppressing the
undesirable processes of reduction of silicon and formation
of silicate non-metallic inclusions in the weld metal in a
scientifically substantiated way.

X-ray examinations of structure of the molten and solid slags
were carried out. It was found that at the content of alu-
minium oxide equal to more than 15 % and that of magnesium
oxide equal to more than 25 %, the solid spinel AlxMgO4
phase with a melting temperature of 2105 °C is formed in
the slag melt. According to the X-ray examination data, the
solid Al2MgOy4 phase is in the melt at temperatures above
1500 °C, i.e. at temperatures of existence of the weld pool.
The presence of the crystalline phase in the liquid slag melt
at temperatures of about 1100—2000 °C leads to:

e increase in viscosity, this making the molten slag «longer»
and exerting a positive effect on the forming properties of
the flux;

e decrease in electrical conductivity of the slag melt, decrease
in the effect of shunting through the slag, improvement of
the arcing process, and decrease in consumption of the flux
during welding;

e improvement of detachability of the slag crust from the
surface of the metal welded;

e decrease in thermodynamic activity of the flux components
and, hence, decrease in oxidising ability of the flux.

As aresult, a new class of agglomerated fluxes was developed
for multi-arc welding of pipes from low-alloy high-strength
steels.

SELECTION OF PROCEDURES FOR EVALUATION
OF WELDABILITY OF HIGH-STRENGTH STEELS.
S.N. Goncharovi,,M.P. Shalimov® (' Uraltransmash, Ekate-
rinburg, Russia; “The Ural Federal University, Ekaterin-
burg, Russia). Analysis of the applied qualitative and quan-
titative procedures for evaluation of weldability of high-
strength medium-alloy steels showed the following.
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B kauectBennbix mpoGax csapuBaemoctu («kecTkas npoba»
n mpo6a «ToKKeH») MpUMEHEHNE W y9eT Pe3yJIbTaToB Heol-
XO/JIMMO TTPOBO/IUTD € YYETOM KOJUYECTBEHHBIX METO/UK.

V3 anamm3upyeMbIX KOJIMYECTBEHHBIX METOINK ONpe/leJIeHUST
cBapuBaeMoCcTH HarboJiee 0O bEKTUBHOI SABJISIETCS TIPO0a «UM-
mianT>. JlJig ycTpaHeHus psijia HeJOCTATKOB MeTOUKU (BbI-
COKasl TPY/JOEMKOCTb WCIBITAHUIl, BJUSHUE HAa Pe3yJbTaTbl
MaTepHraJa MIACTHHBI-OCHOBAHNUS LISl YCTAHOBKH 06pasiia) ¢
(ukcuposannem Tepmuueckoro mukaa ceapku (TIIC) u o6ec-
MIEYCHUEM TIOCTOSIHCTBA HATrPY3KHU.

Cosmectro ¢ IAC um. E.O. ITaToHa 6bL1a MOIePHU3HPOBAHA
METOJIUKA «MMILIAHT». J[JIs1 UCKJIIOUEHUs BJIUSHUS TTOTPEII-
HOCTU KayeCcTBa M3TOTOBJIEHUS HAJpe3a 00PA3IbI-BCTABKH U3
MCCJIe[yeMOoil CTaIM MCIBITHIBAIOTCS TJIaJKuMu 6e3 Haapesa.
IInacTuHbI € OTBEPCTUSAMHU, B KOTOPBIE YCTAHABJIMBAIOTCS 06-
PAa3IbI-BCTABKU, W3TOTABJIMBAIOTCS TAaKXKe U3 HUCCJeIyeMOon
crasm. CBapKa OCYIIECTBJISETCS B CIEIUATBHOM BOJTOOXTAXK-
naemoM nipuctiocobsieruu ¢ dukcanumeit TIIC na ociuiorpa-
de. Harpysounoe ycTpoICTBO IO3BOJISIET PA3BUBATDH YCHJIHS
110 1000—3000 MIIa, BosiHe gocTaTo4yHble /1151 3aME/IJIEHHOTO
pa3pyIIeHunsT CBAPHBIX COeANHEHNIT N3 3aKaINBAIOIIIXCS CTa-
Jiefi. Y cTaHOBKA TIO3BOJISIET TIPOBONUTD OTHOBPEMEHHO HCITBI-
TaHUS YeThIpeX 06PA3IIOB, YTO PE3KO COKPAIIAET CPOKU UCTIbI-
TaHUS.

Ha ocHoBe pesynbTaTtoB nccje0BaHUI € HCIIOJIb30BaHUEM
YKa3aHHOTO 000PY/I0BaHUs pa3paboTaHa METOANKA KOMILJIEK-
CHOTO y4YeTa BJIMSHHS OCHOBHBIX (DAaKTOPOB U TPUMEHEHUS
PACYETHBIX METOJIOB ITPH OI[EHKE CBAPUBAEMOCTH, 000CHOBAHBI
MyTH COBEPIUIEHCTBOBAHUS TEXHOJIOTMU CBAPKU BBICOKOIIPO-
YHBIX CTaJIell M MepbI 110 MPEJOTBPANICHNI0 00Pa30BaHUS XO-
JIOJHBIX TPEUINH.

BO3MOKHOCTDb HCIIOJIb3OBAHUA CBAPKU C
JBYXCTPYITHOI1 TA30BOI1 3AITUTO /17151 BOC-
CTAHOBJIEHU S U3HOIIEHHBIX IIOBEPXHOCTEI
JETAJIEN. E.I. I'puzopvesa, /I.A. Yunaxos (FOpzunckuii
mexnonoe. un-m ( puruan) Hay. uccaedosamenvcrozo Tomc-
K020 noaumexn. yu-ma, FOpeza, Poccus). Omuoit us cyuiec-
TBEHHBIX TPOGJEM, ¢ KOTOPBIMU MPUXOAUTCS CTATKUBATHCS
MIPENPUATUSIM, SIBJISIOTCS BBICOKHE 3aTPAThl HA TEXHUYECKOE
00CJY)KUBAaHNE W PEMOHT paGOunMX MOBEPXHOCTEN JeTaseit
MamuH. K npousBoguressiMm 060py0BaHIS U MAIIUH TIPEIb-
SIBJISTIOTCS TPEOOBAHMS TIO TIOBBITIEHUT0 9D HEKTUBHOCTU Pabo-
TbI U CPOKa CJIYKObI JAHHOTO OOOPYIOBAHUS, CHUMKEHUIO
MaTepuaIoeMKOCT U T. [I. Bce 3T0 06yCIOBIANBAET MCHOJIb-
30BaHME B TIPOMBIIIJIEHHOCTH BBICOKOIIPOYHBIX CTAJIEN.
Vcnosib30Banme BBICOKOIIPOYHON CTAJIH TI03BOJISIET YBEJIUYUTD
CPOK CJIy>KObI PAOOUYNX YACTeN MATITMH B 2 pa3a 1o CPABHEHHIO
¢ 00bIYHOI cTasbio. OHAKO BOMPOC BOCCTAHOBJIEHUS M3HO-
IIIEHHBIX JIeTAJIENl OCTAETCS] AKTYaTbHBIM.

CymecTBYIOT pasJMYHble CHOCOOBI HAIIABKH BBICOKONPOY-
HBIX CTajIell, HO OHM UMEIOT PSJi HEJOCTATKOB, TaK KaK IPU
HaTJIaBKe CTaJIM IaHHOTO KJIACCa CKJIIOHHBI K 3aKaJKe n o6pa-
30BaHUIO XOJIOAHBIX TpeluH. [lJst npegoTBparieHus: 06paso-
BaHMs XOJOJHDBIX TPEIUH 3a9aCTyI0 NPUGETAIOT K JOTOJHH-
TEJIbHBIM OTI€PALIUSIM.

[IpoBeieHbI 9KCIIEPUMEHTAJNBHBIE UCCJIEAOBAHMS ITPOIECCOB
CBapKU € OJHOCTPYitHbIM U ¢ padpaboranubiM B IOTU TITY
JIBYXCTPYIHBIM CITOCOOOM ra30BOI 3aIUTDI 30HBI CBAPKHU. Pas-
pabGoTaHHbIil c1oco6 CBAPKU JIETMPOBAHHBIX CTaJell € JABYX-
CTpYyItHOII raszoBoii 3anmToil B cpene CO, obecriednBaet Jyd-
IIYIO TA30BYIO 3AIUTY 30HBI CBAPKH, BBICOKME MEXAHUYECKUE
CBOIICTBA CBAPHBIX COEIMHEHHUIT 6€3 TIpe[BAaPUTEIHHOTO TT0/[0T-
peBa | TocJeayonieil TepMoOOPaGOTKH U SIBJISIETCS] PECYPCo-
1 9HEeProcOeperaoInM.

Paspa6otanHblii crioco6 CBAPKU MOKHO YCIIEITHO MTPUMEHSTD
U JIJIS BOCCTAHOBJIEHUSI M3HOLIEHHOTO cJyios etanu. Mopmu-

The results obtained with the qualitative tests («rigid test»
and «Tekken» test) should be applied and considered allow-
ing for the quantitative test procedures.

The «implant» test is the most objective test among the
analysed quantitative test procedures for evaluation of weld-
ability. To eliminate a number of drawbacks of the procedure
(high labour intensity in the tests, effect on the results by
material of a plate, i.e. a base for placement of a specimen)
it is necessary to fix the thermal welding cycle (TWC) and
provide a constant load.

The «implant» test procedure was upgraded in collaboration
with the E.O. Paton Electric Welding Institute. To eliminate
the effect of error on quality of making of a notch the implant
specimens of a steel investigated are tested without a notch,
i.e. with a smooth surface. The plates with holes, wherein
the implant specimens are placed, are also made from the
investigated steel. Welding is performed in a special water-
cooled device by fixing TWC with the oscillograph. The
loading device can develop forces of up to 1000—3000 MPa,
which are enough for delayed fracture of the welded joints
on hardenable steels. The testing machine allows testing four
specimens simultaneously, thus dramatically reducing the
test time.

The results of the investigations conducted with the said
equipment were used to develop the procedure for integrated
analysis of the effect of the main factors and application of
the calculation methods for evaluation of weldability, as
well as substantiate the ways of upgrading of the technology
for welding of high-strength steels and measures for preven-
tion of cold cracking.

POSSIBILITY OF USING WELDING WITH DOUBLE-
JET GAS SHIELDING FOR REPAIR OF WORN-OUT
SURFACES OF PARTS. E.G. Grigorieva, D.A. Chinakhov
(Yurga Technological Institute (branch) of the Tomsk Na-
tional Research Polytechnic University, Yurga, Russia).
High costs of maintenance and repair of working surfaces of
machine parts are one of the important problems the enter-
prises have to face. Manufacturers of equipment and ma-
chines have to meet high requirements for increase of the
operating efficiency and extension of service life of the cor-
responding equipment, decrease in material consumption,
etc. All this substantiates the commercial use of high-strength
steels.

Application of high-strength steel allows a 2 times extension
of the service life of working machine parts compared to
conventional steel. However, the problem of repair of worn-
out parts still remains topical. Different methods are avail-
able for surfacing of high-strength steels, but they have a
number of drawbacks, as in surfacing the steels of this class
are susceptible to quenching and cold cracking. Additional
operations are often applied to prevent cold cracking.
Experimental studies of the processes of welding with sin-
gle-jet gas shielding of the welding zone, as well as with
double-jet shielding developed by the Yurga Technological
Institute of the Tomsk National Research Polytechnic Uni-
versity were carried out. The developed method of CO2 weld-
ing of alloyed steels with the double-jet gas shielding pro-
vides improved protection of the welding zone and high
mechanical properties of the welded joints without preheat-
ing and post-weld heat treatment, and is the resource- and
power-saving one.

The developed welding method can also be successfully ap-
plied to repair the worn-out layer of parts. With the devel-
oped method the formed jet of a shielding gas exerts a con-
siderable effect on the surface of the weld pool and geometry
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pyeMast CTpys 3alUTHOTO Ta3a B pa3paGoTaHHOM crioco6e OKa-
3bIBAET 3HAUMTEJIHHOE BJUSHUE HA MOBEPXHOCTb CBAPOYHOI
BaHHBI U T€OMETPHUIO HAIJIABJISIEMOrO BaJUKa, 0OecleunBast
6outee TIOCKYT0 (POPMY, UTO SBJIsIETCS GJATONPUATHBIM (Bak-
TOPOM [IJIs1 TIPUMEHEHUS €T0 MPH HAIlJIaBKe.

CBAPKA B3PbIBOM HPOHECCI)I n CTPYKTYPI)I
B.A, Fpu7t6ep? , M.A. Heanos', B.B. Pbun’, A.M. Ilaue-
206", FO.11. Becuanownuxos® (1HH -m ¢u3ui<u MEMAos
YpO PAH, Examepunbype, Poccusi; ’Hu-m Memaniopusu-
K un. I'.B. Kypowmosa, HAH Yxkpaunvi, Kues, Ykpauna;
Canxm- Hemep6ypzcxuu 2oc. noqumexu. yu-m, Canxm-Ile-
mepbype, Poccusi; 1040 <. panxummaus, Examepunbype,
Poccus). Jlist onucanust siBJICHUI, KOTOPbIE TPOUCXOJAT IIPU
CBapKe B3pbIBOM, pa3paboTaH HOBBII IIOAXOJ, BIIePBbIE yUll-
TBIBAIOMINI TpolecChl (PparMeHTalny PA3JIUYHbIX THIIOB U
npesk e Beero pparmMenTanuio tuma apobaenns (OT/T). OT]I
BKJTIOYaeT B ce6s1 06pa3oBaHue, Pa3JjeT YacTHIl U X YacTHY-
nyio koHcomaarmmio. DT/l aBasercs anasorom gparMeHTa-
1IN IpH B3PbIBe, HccJaeoBaHHON MotToM. BrigsieHa poJib
DT/ kak HanboJiee GICTPOTEYHOTO 1 A(D(HEKTUBHOTO KaHATA
JUICCUTIAIIN TIOJBOANUMOIl SHEPTUM IIPU CBapKe B3PBIBOM.
Kpome OT/] nabsoaercs TakKe 1 TpAAUIIMOHHAS parMeH-
Talusl, KOTOpasl BKJIOYAeT B ceOs HAKAuKy [JHCJOKAITMIA,
CTPYKTYPHbIe IIPeBPAIleHnsI, PEKPUCTAIN3AIIIO U HabJII0ga-
€TCS HeCKOJIbKO Jasibliie OT HMOBEPXHOCTH pasfiesia 10 Cpas-
Hennio ¢ OT/I.
O6Hapy:KeHo, YTO MOBEPXHOCTb Pas/esia He SIBJSETCS TJIajl-
KOH, a COEeP’KUT MHOXKECTBO BBICTYIIOB U 30H JIOKAJbHOTO
paciiaByieHusi. Boictynbl Habuoanmuch Brepsbie. OHU Urpa-
10T POJIb «KJIMHBEB» , CBA3bIBAsl KOHTAKTHPYIOIIHIE MaTePUAIbl
Mexay coboit. TpeHrne Ha TTOBEPXHOCTH BBICTYIIA, YCUICHHOE
3a CYeT TOTO, YTO BBICTYII COAEPIKUT BBICTYIIBI CJIELYIONINX
HOPSIAKOB, COZEHCTBYET CIEIJIEHNIO TOBEPXHOCTEH.
ITokasano, uTo 14 coeiUHEHUI METAJLJIOB, HE UMEIOIINX B3a-
UMHOI pacTBOPHMOCTH, 30HbI JIOKAJIbHOTO PACIIJIABJIECHUS SB-
JISIOTCS KOJIJIOM/IHBIMU PACTBOPAMU, TOT/Ia KaK IIPU HOPMaJib-
HOIl PAacTBOPUMOCTH — WCTUHHBIMU pacTBOpaMu. VIMeHHO
o6pasoBaHue KOJUIOMAHBIX PAacTBOPoB (sMysbcwmii, CycreH-
3uii) SBJISETCS OTBETOM Ha BOIPOC MIOYEMY MEPEMENINBAITCS
HECMEINBAIONIIeCcs B3BECH.
BbIaBIEHDBI yCJIOBUS, IIPU KOTOPBIX pacIlaBjeHue IPUBOAUT
K CKJIEMBAHUIO KOHTAKTUPYIOIUX MaTEepPUAJIOB, IMOCKOJDLKY
IIPH 3TOM Cpa3y pemraioTcs Mpo6JIeMbl a/ire3ul, CMAaunBaHUS,
TEerJIoBoro pacmmpenusi. [lokasaHo, B Kakux CJay4asx pacil-
JIaBJIEHWE, T€M He MeHee, MOXKEeT OKa3aTbCs ONACHBIM IS
IIPOYHOCTH COEJMHEHU.
Vcnob30Baaich pe3yJibTaTbl HAGTIOAEHST CTPYKTYPBI CJie-
JYIOIUX COeJMHEHUIl: THTAaH—OPTOPOMONYECKUI aTIOMUHILL
TUTaHA, AJTIOMUHUH—TAHTAT U HE MMEIONMX B3aUMHOH pacT-
BOPUMOCTH TIap MeJb—TaHTAJ, JKeJIe30—cepe6po.

METOJUKA ONIPEAEJEHHS COCTABA IOPOII-
KOBOW IPOBOJIOKHU. A.T. TI'punv, U.A. Boiixo ([Jon-
6acckas zoc. mawunocmp. axad., Kpamamopck, Yrpauna).
B Hacrosmiee BpeMsI CyIIECTBYET P METOAWK OIpe/IeICHIS
COCTaBa HOPOIIKOBBIX IIPOBOJIOK, OJHAKO B HUX He YUUTbIBA-
eTcsl XUMIYECKHUI COCTaB JIEHTBI 060IO0UYKH, OTCYTCTBYET BO3-
MOXKHOCTD pacdeTa cOCTaBa IMINXTHI JJISI JIEHTbI KOHKPETHOTO
pasmepa.

KoadduienT 3amosHeHNsT TOPONIKOBOH IPOBOJIOKH, T. €.
OTHOIIIEHIE MaCChl HAIIOJTHUTES K Macce IIPOBOJIOKH 3aBUCHT
OT ps/ia PaKTOPOB: HACKHITHAS TIOTHOCTD MIMXTHI IPOBOJIOKH,
reoMeTpHUYecKre pa3Mepbl JEHTbI, IIPOChIIaHue TTOPOIIKa BO
BpeMs M3TOTOBJIEHUS IIPOBOJIOKM U Jp. [l HAIIAaBOYHBIX
IIPOBOJIOK TPYy6UaTOil KOHCTPYKINMH KO3 (HUINEHT 3aI0IHe-
Hust HaxouTces B peesiax 30—40 %. ITpu menbirem K, MOKeT
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of the weld bead, thus ensuring a flatter shape, which is a
favourable factor for surfacing.

EXPLOSION WELDING PROCESSES AND STRUC-
TURES. B.A. Grmberg M.A. Ivanov V.V. Rybm A.M.
Patselov”, Yu.P. Besshaposhmkov (' Institute of Metal
Physics, U ral Division of the Russian Academy of Sciences,
Ekaterinburg, Russia; °G.V. Kurdyumov [nstztute for Met-
al Physics, NAS of Ukraine, Kiev, Ukraine; 3st. Petersburg
State Polytechnic Institute, St.-Petersburg, Russia; Open
Joint Stock Company «Uralkhimmashs, Ekaterinburg, Rus-
sia). A new approach was developed to describe phenomena
occurring in explosion welding. This approach is pioneering
in taking into account the different types of the fragmenta-
tion processes, and first of all the crushing type fragmenta-
tion (CTF). CTF comprises formation, spread of particles
and their partial consolidation. CTF is an analogue of the
fragmentation taking place in explosion, which was investi-
gated by Mott. The role of CTF as the fastest and most
efficient channel of dissipation of energy input in explosion
welding was revealed. In addition to CTF, the traditional
fragmentation is also observed, including pumping of dislo-
cations, structural transformations and recrystallisation. The
traditional fragmentation takes place a bit farther from the
interface compared to CTF.

It was found out that the interface is not smooth. It rather
contains many protrusions and local melting zones. The pro-
trusions were observed for the first time. They act as
«wedges», thus linking the materials in contact to each other.
Friction on the protrusion surface is enhanced due to pro-
trusions of the next orders, this leading to adhesion of the
surfaces.

It was shown that in joining materials having no mutual
solubility the local melting zones are colloidal solutions,
whereas at normal solubility they are true solutions. It is
the formation of the colloidal solutions (emulsions, suspen-
sions) that answers the question why the immiscible suspen-
sions are mixed up. The conditions were identified, under
which melting leads to adhesion of the contacting materials.
This allows solving the problems of adhesion, wetting and
thermal expansion. It was shown in what cases melting nev-
ertheless may turn out to be dangerous for strength of the
joints.

The study used results of examinations of structure of the
following joints: titanium—orthorhombic titanium alu-
minide, aluminium—tantalum, as well as copper—tantalum
and iron—silver pairs having no mutual solubility.

PROCEDURE FOR DETERMINATION OF COMPOSI-
TION OF FLUX-CORED WIRE. A.G. Grin, 1.A. Boiko
(Donbas State Mechanical Engineering Academy, Krama-
torsk, Ukraine). At present a number of procedures are avail-
able for determination of composition of flux-cored wires.
However, they do not allow for chemical composition of the
sheath strip, and offer no possibility of calculating the com-
position of the charge for a specific size of the strip.

The flux-cored wire fill factor, i.e. the ratio of the mass of
the filler to mass of the wire, depends on a number of factors,
such as apparent density of the wire charge, geometric size
of the strip, spillage of the powder in manufacture of the
wire, etc. For surfacing wires of a tubular design the fill
factor is 30—40 %. Lower factor may lead to the impossibility
of adequate alloying of the deposited metal, and higher factor
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BO3HHMKHYTb BEPOSTHOCTD HEBO3MOXKHOCTH OCYIIECTBJIEHS
MTOJTHOIEHHOTO JIETUPOBAHUS HATIJIABJIEHHOTO METAJLIIA, A TIPU
6oJibllieM  —  YXY[AIICHUE  CBAPOYHO-TEXHOJIOTUYECKUX
CBOWCTB TPOBOJIOKM BBU/Y YBEJUUYEHHS OTCTABAHUS TLIaB-
JICHUSI IIMXTBI TIPOBOJIOKH OT €€ 000JIOYKH.
Tazorakoo6pasyiomiast YacTb MUXTbI 0OBIYHO 3aHUMAeT 15—
20 % o6beMa cepJeyHIKa CaMO3alUTHOM MOPOITKOBOM 1Po-
Bosioku. IIpu pacyere Kosm4yecTBa M COOTHOIIECHUS JIETHPYIO-
IUX KOMIIOHEHTOB OHAa BO BHHMaHHe He Gepercsi, TaK Kak
OKa3bIBAET BJIMSIHUE TOJIbKO HA KO3 UIIMEHTDI TIepexo/1a Jie-
TUPYIOIIHX 3JIEMEHTOB, KOTOPbIE HA3HAYAIOTCS IIPeBAPUTEb-
HO. Packucisionias 4acTb CEpAECYHUKA MOJKET COJEpPIKaTh
deppokpemunii B codetanuu ¢ dheppoMapraniieM, moporrox
AJMOMUHUSA, a TakxKe (HEePPOTUTAH HJIM THUTAHOBBIH TTOPOIIOK
U cocrasiisieT 06bIYHO 1—2 % Macchl IPOBOJIOKH TIPH U3TOTOB-
JieHuu ee 060J10uKK 13 craau 08KII.

B cayuae, ecqim cyMMa MacCOBBIX YacTeil TIOPOIIKOB He TIpe-
soimraer 100 %, npoBoauTcest go6aBienue 6aniacTHOrO KOMIIO-
HEHTa B IIUXTY B TAKOM KOJIMYECTBE, YTOOBI CyMMa dYacTeit
6bL1a paBHa exunuiie. IIpu pa3paboTKe TOPOIIKOBBIX TTPOBO-
JIOK JIJIsl CBAPKY U HATIJIABKYU CTAJIN M UyTyHA B KAUECTBE TAKOTO
KOMIIOHEHTa BBICTYTIAeT >KEeJIEe3HbII MOpOIIoK. B o6parHOM
cJIyuae, ecJiu IIpu BBIOPAHHBIX MOPOIITKAX 00'beMa CePAEUHIKA
HEIOCTATOYHO [IJIS1 OCYTIECTBJIEHNUS TIOJTHOTIEHHOTO JIETUPOBa-
HUSI HAIVIABJIEHHOTO MeTaJljla, HeOOXOIMMO PacCMOTPETh Ba-
PUAHTBI TIOBBIIEHNS Koadduunenta samoanenus (3amMeHoit
JICHTBI [PYTHX Pa3MEPOB), MTPOBECTH BBIGOP GoJee «60TaThIx »
MTOPOIITKOB JIJIsI JIETUPOBAHUS OT/IEIbHBIMU 3JIEMEHTAMH, a TAK-
JKe JIETHPOBaHue yepe3 060JI0YKY MTOPOIIKOBOI MTPOBOJIOKH.

JIVTOBASI CBAPKA AJINTUPOBAHHOI CTAJI B
3AHIUTHDBIX TA3AX. A.I. I'puns, T.b. 3oa0monynosa
(Jonbaccras 2oc. mawunocmp. axad., Kpamamopck, Yxpau-
#na). VI3BeCTHO M3TOTOBJIEHNE OCHACTKH XUMHUKO-TEPMUIECKOH
o6padotku (XTO) U3 TOPOTOCTOSAINX KAPOIMPOUHBIX CTAJIEH.
ABTOpPaMU HCCJIeIOBAHBI MeHee 3aTPaTHbIe IIPOLECCHl M3T0-
TOBJICHUS TAKOW OCHACTKH M3 AJUTHPOBAHHDBIX JIICTOB C IIPH-
MeHEHHeM CBApKHU. JTOT BOIPOC B JIUTEPATYPE TPAKTHIECKU
He ocBelleH. MeToloM MaTeMaTHYeCKOro IJIAHNPOBAHUS 9K-
CIIEPUMEHTA YCTAHOBJIEH ONTHMAJIbHBIN PEXKUM AJUTUPOBA-
nusi. O6paboTka B Tedenne 120 MUH TIO3BOJISIET 0GECTIEYUTH
CTPYKTYPY IIOBEPXHOCTHOTO CJIOSI, COCTOSIIIYI0 U3 3BTEKTO-
UIHON TIPOCJIOWKU C TOCJEAYIONUM TIEPEXOJOM B YYACTOK
TBEP/IOTO PacTBOpa aJIOMHHUS B kese3e. CozmepskaHue aJIio-
MuHEsL B ucciepyemom cioe He menee 30 %. Ilosyuenunoe
coZiepsKaHue AJIOMUHUS TIPH B3aNMOJIEHCTBUH C HU3KOYTJIe-
POIUCTBIM METAJLIIOM B TIPOIecce CBApKH obecrieunBaer o6pa-
30BaHME CIIABA BBICOKOI JKapOCTOUKOCTH. BbImoJiHeHbl nc-
CJIeZTOBAHUS BJIUSHUS PEXIMOB QJUTHPOBAHUS HAa CTPOEHHE
CBApHBIX MBOB. CBAPKY TJIACTUH BBITIOJIHSIN HA TOCTOSTHHOM
TOKe O6paTHOIl MOJISIPHOCTH C HPHUMEHEHUEM 3JIEKTPOIHOMN
nposoJsioku CB-08I2C nuamerpom 1,2 MM Ha pexxumax, obec-
MEYUBAIONIIX Xopoliee POPMUPOBAHUE IIBA, OTCYTCTBHE [ie-
dexToB. B KkadectBe rasosoil samurel npuMeHsim CO, u
cmech Ar + CO, B coorHommennn (75:25) %. CpaBHeHue Mak-
POILII(OB CBAPHBIX CTHIKOBBIX IIIBOB, BBITIOJTHEHHBIX T10 IBYM
BapHaHTaM Ta30BOIl 3alUTbI, [IOKA3aJM, YTO MeTa/lJI IIBa U
30HBI CILJIABJIEHUS MIMEET XapaKTEePHBI OKpac IMOCJe TEeIIo-
Boro TpasieHus. Habmogaercs muddysus aaioMuHuSI B OC-
HOBHOI METaJIJT, YTO TIPUBOAUT K YIPOYHEHHIO TBEPJOTO pac-
TBOPA, BCJEJCTBUE UY€TO IIPEAOTBpaniaeTcss 00pa3oBaHue XO-
JIOAHBIX TpeluH. B pe3ybrate 6JIOKHPOBAHUS IIepeMelleHNi
JICJOKAINIT W JPYTMX HECOBEPUIEHCTB KPHCTAJIIYECKON
PElIeTKHN MeTaJlJla CBAPHOTO IIIBAa HMOBBIIIAETCST COIIPOTUBJISIE-
MOCTD TIJIACTUYECKUM JedopManusiM. AJUTHPOBAHUE MTOBEP-
XHOCTH IJIACTHH CIIOCOGCTBYET MOBBIMIEHUIO TEILTOCTOHKOCTH
MeTaslIa I1Ba, 0OPA30BAHUIO COEJIUHEHUI C BBICOKOI TeMIle-

may lead to deterioration of welding-operational properties
of the wire because of a higher lag of melting of the wire
charge from that of its sheath.

The gas-slag-forming part of the charge normally constitutes
1520 % of volume of the core of the self-shielding flux-cored
wire. It is neglected in calculation of the amount and pro-
portion of alloying elements, as it affects only the coefficients
of transfer of those alloying elements that are specified pre-
liminarily. Deoxidising part of the core can contain ferrosili-
con in combination with ferromanganese, aluminium pow-
der, as well as ferrotitanium or titanium powder, and typi-
cally constitutes 1-2 % of mass of the wire with a sheath
made from steel 08kp (rimmed).

If the sum of the mass parts of powders does not exceed
100 %, a ballast component is added to the charge in such
an amount that the sum of the parts is equal to one. Iron
powder is used as such a component in development of flux-
cored wires for welding and cladding of steel and cast iron.
Otherwise, if with the chosen powders the volume of the
core is insufficient to ensure adequate alloying of the depos-
ited metal, it is necessary to consider variants of increasing
the fill factor (by replacing the given strip with strips of
other sizes), choose «richer» powders for alloying with cer-
tain elements, and perform alloying through the flux-cored
wire sheath.

GAS-SHIELDED ARC WELDING OF ALUMINISED
STEEL. A.G. Grin, T.B. Zolotopupova ( Donbas State Me-
chanical Engineering Academy, Kramatorsk, Ukraine). Tt
is a known fact that tools for thermochemical treatment
(TCT) are made from expensive heat-resistant steels. The
authors investigated the less costly processes for manufacture
of such tools from aluminised plates by using welding. This
issue is hardly covered in literature. The optimal aluminising
parameters were determined by the mathematical experimen-
tal design method. Treatment for 120 min provides structure
of the surface layer consisting of the eutectoid interlayer
that subsequently transforms into a region of solid solution
of aluminium in iron. The content of aluminium in the in-
vestigated layer is not less than 30 %. The resulting content
of aluminium in interaction with the low-carbon metal during
the welding process provides formation of an alloy with high
heat resistance. The effects of the aluminising parameters on
structure of the welds were investigated. Welding of plates
was performed at a direct current of reverse polarity by using
1.2 mm diameter electrode wire Sv-08G2S under the condi-
tions that provided good weld formation and absence of
defects. CO2 and a mixture of Ar + CO2 in a proportion of
(75:25) % were used as a shielding atmosphere. Comparison
of macrosections of the butt welds made by using the above
two versions of gas shielding showed that the weld and fusion
zone metals have a characteristic colour after thermal etch-
ing. Diffusion of aluminium into the base metal takes place,
this leading to hardening of solid solution and, hence, cold
cracking. Resistance to plastic strains increases as a result
of blocking of motion of dislocations and other imperfections
of crystalline lattice of the weld metal. Aluminizing of the
plate surfaces promotes increase in high-temperature stability
of the weld metal and formation of the compounds with a
high melting point, thus increasing the temperature of re-
crystallisation of solid solution and, hence, its heat resis-
tance. After thermal etching a specimen acquires a dark-
brown colour in the zone of fusion with the base metal, and
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parypoil MJIaBJEHsI, TEM CAMbBIM MOBBIIIASI TEMIIEPATYPY PEK-
PHUCTAIIN3AINT TBEPOTO PACTBOPA U KAK CJIEACTBHE €T0 JKa-
poripounocts. [locsie TermoBoro TpasJeHus o6paserl mpuoo-
peraer TeMHO-KOPUIHEBYIO OKPACKY B 30HE CILJIABJIEHHUS C OC-
HOBHBIM METAJIIIOM ¥ CBETJIO-KOPUYHEBYIO B 30He IBa. Taxue
OKPACKM XapaKTepPHbI AJIsI TBEPAbIX PACTBOPOB AJIOMUHUS B
JKesrese Ha 6asze XUMIUYEeCKUX coeqnaennii. Kpome toro, B ciry-
Yae CBapKH JINCTOB B CMECH Ta30B 30HA CILIABJEHUS C OCHOB-
HBIM METAJLIOM SIBJIsIeTCsl 60Jiee KOHTPACTHOM, YeM B cJydae
cBapku ucToB B CO,.

VIIPABJIEHUE CTPYKTYPOI1 30H CBAPHBIX CO-
EJIMHEHU JETUPOBAHHBIX CTAJIEIlI METO/IA-
MU AJAIITUBHBIX UMIIYJIbCHBIX TEXHOJIOTHIA
CBAPKMU. A.A. [Jemvanuenxo ( Hu-m pusuxu npournocmu u
mamepuanosedenus CO PAH, Toxmck, Poccus). Husxkoyre-
POAUCTBIC JIETUPOBAHHDBIEC CTAJIN XAPAKTCPU3YIOTCA BBICOKUM
KOMILJIEKCOM 3KCILITYaTAIIMOHHBIX CBOWCTB M HCIIOJb3YIOTCS
LIS TIPOM3BO/ICTBA OTBETCTBEHHBIX CBAPHBIX KOHCTPYKIIHIA, 00e-
creunBad X BbICOKYIO IIPOYHOCTD IIPU OJTHOBPEMEHHOM CHUIKE-
HIUU MeTalJI0eMKOCTH. OCHOBHBIM CIIOCOG0M M3TOTOBJIEHUS Me-
TAJIOKOHCTPYKIIHI SIBJIsIeTCS cBapKa. [Ipu aToM B Xoe TeXHO-
JIOTHYECKOTO TIPOIIECCA CBAPKU METAJLI B 30HAX CBAPHBIX COE/IU-
HeHHUII ITpeTepIieBaeT OBTOPHOE PACIIJIABJIEHNUE U ITOCJIEYIONTY IO
KPUCTAJIM3AIUIO CBAPOYHOI! BAaHHDI, BCJIEICTBUE YETo [IePBOHA-
YJaJIbHble MEXAHIYECKHE 1 9KCILTYaTAIlMOHHbIE CBOIICTBA METAJLIA
VXYIIAIOTCST 13-32 M30BITOYHOTO TEILTIOBJIOMKEHNsI, KOTOpOe
IIPUBO/IAT K CTPYKTYPHBIM u3MeHeHusiM B MeTasie 3TB. Omanm
13 TEPCIHEKTUBHDBIX HyTCﬁ YIIpaBJ/ICHUA SHEPro- n TEIJIOBJIO-
JKEHHUEM IIPpU CBapKe ABJIAECTCA NPUMEHEHUE aJallTUBHbIX WM-
IyJIbCHBIX TEXHOJIOTHI CBAPKH.

HC]Ib paéOTbI — U3Y4YCHUEC BJINAHUSA UMITYJbCHBIX PEKNMOB
CBApKHM HA CTPYKTYPY CBAPHBIX COEIMHEHUI JIETMPOBAHHBIX
cTasei.

[l ipoBesieHusT 9KCIEPUMEHTOB ObLJIN M3TOTOBJIEHBI W CBa-
peHbl 06pasubl M3 HuU3KoJernpopaHHbix crameir (09I2C,
10T2C, 17T1CY) npu momMomu PydYHOH AYTOBOH CBapKu.
CBapKy IPOBO/IUJIN HA TIOCTOSTHHOM TOKE U B PEXKIME UMITY JTb-
CHOTO M3MEHEHUA IHEPIreTUYCCKUX ITapaMETpPOB. Brimossen-
Hble HMCCJIe/IOBAHUS IIOTyYeHHBIX 06PA3I0B II03BOJININ BbIsI-
BUTb HEKOTOPbIE OCOOEHHOCTH WX CTPYKTYPHBIX COCTOSTHHIA.

Tax, HanpuMep, CTPYKTypa CBApHBIX COEJUHEHUI UCCIeaye-
MBIX CTaJIell Tocje CTAIIMOHAPHOTO U UMITYJIbCHOTO PEKMMOB
cBapku (eppuUTHO-IIEPJUTHOTO THIIA. B IleHTpe mBa Iocie
CTAIIOHAPHOTO PEXXUMA CBAPKH HAGIIONAIOTCST KPYITHbIE TIep-
JINTHBIE 3epHA ¢ 3epHaMHu (eppuTa 1o rpanuiamM. B nepexoa-
HOIl 30He HaOJOJAaeTCs M3MesbYeHue CTPYKTYpbl. O/HAKO
pasMepbl 9TOiT 30HDI ITPEBBIIIAIOT PA3MEPDI CTPYKTYPHBIX COC-
TABJISTIOMINX CBapHBaeMbIX cTaseil. Ilocse IMITyIbCHOTO pe-
JKUMa CBapKH HAGJII0A€TCS 3HAYUTETbHOE U3MeIbUeHUE CTPY-
KTYPHBIX CcOCTaBjsmiomux Metasia msa (B 1,5-2,5 pasza) u
HanGoJIee MOBEPKEHHON cTpyKTYpHbIM 3MeHeHusiM 3TB (B
2 pasa). 3epHa 9TOH 30HBI 110 pazMepaM TMPUGINKAIOTCS K
CTPYKTYPHDBIM COCTABJIAIOUINM CBapI/IBaCMOﬁ CTaJin. CBaprIC
coeuHeHns ¢ 60J1ee OJHOPOHON CTPYKTYPOIl UMEIOT 1 GoJiee
OJHOPOJHOE pacIipe/ieJieHue MEXaHNIECKIX CBOICTB, UTO TI0-
BBIITAET CTOMKOCTb K BO3HHKHOBEHUIO U PACIPOCTPAHEHHIO
TPEIIVH B CBAPHOM COEMHEHUH.

B mesom BBIMOTHEHHBIE WCCJIEIOBAHNS TOATBEPANJIN TEPC-
MEKTUBHOCTb BBIOPAHHOTO HATIPABJIEHHS TOBBIIIEHUST KAUeCT-
BE€HHDBIX N ITPOYHOCTHBIX XAPAKTECPUCTHUK CBAPHBIX COCANHE-
HUI JIETUPOBAaHHBIX craJjieit IIyTeM IPUMEHEHUA METOI0B aJlall-
THBHBIX MMITYJIbCHBIX TEXHOJIOTHI CBapKH.
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a light-brown colour — in the weld zone. Such colours are
characteristic of solid solutions of aluminium in iron based
on chemical compounds. In addition, in a case of welding
of plates in the gas mixture atmosphere the zone of fusion
with the base metal is more contrast than in a case of CO2
welding.

CONTROL OF STRUCTURE OF ZONES OF THE
WELDED JOINTS ON ALLOYED STEELS BY USING
THE ADAPTIVE PULSED TECHNOLOGIES. A.A. De-
myanchenko (Institute of Strength Physics and Materials
Science, Siberian Division of the Russian Academy of Sci-
ences, Tomsk, Russia). Low-carbon alloyed steels are char-
acterised by a high set of service properties. They are applied
for manufacture of critical welded structures by providing
their high strength with a simultaneous decrease in metal
consumption. The main method for fabrication of metal struc-
tures is welding. During welding, metal in the zones of the
welded joints undergoes re-melting and subsequent solidifi-
cation of the weld pool, this leading to deterioration of initial
mechanical and service properties of this metal due to ex-
cessive heat input, which leads to structural changes in the
HAZ metal. One of the promising ways of controlling energy
and heat inputs in welding is using the adaptive pulsed
welding technologies.

The purpose of this study was to investigate the effect of
the pulsed welding parameters on structure of the welded
joints on alloyed steels.

Specimens of low-alloy steels (09G2S, 10G2S and 17G1SU)
were made and welded by the manual arc welding method.
Welding was performed at a direct current and in a mode
of pulsed changes in energy parameters. Investigations of
the resulting specimens allowed revealing some peculiarities
of their structural states.

For example, structure of the welded joints on the investi-
gated steels made under stationary and pulsed welding con-
ditions is of the ferrite-pearlite type. The centre of the weld
made under the stationary conditions consists of coarse pear-
lite grains with ferrite grains located along their boundaries.
Refining of the structure is observed in the transition zone.
However, sizes of this zone exceed sizes of structural com-
ponents of the steels welded. The pulsed welding conditions
result in substantial refining of structural components of the
weld metal (1.5-2.5 times) and HAZ (2 times) that is most
vulnerable to structural changes. Grains of this zone are close
in sizes to structural components of the steels welded. The
welded joints with a more homogeneous structure also have
a more homogeneous distribution of mechanical properties,
this leading to increase in their resistance to initiation and
propagation of cracks in them.

In general, the investigations conducted confirmed a high
potential of the chosen way of improving the quality and
strength properties of the welded joints on alloyed steels by
using the adaptive pulsed welding technologies.
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K MEXAHU3MY CHIKEHUS XUMUYECKOI U
CTPYKTYPHOIl HEO/IHOPOJIHOCTH B 3OHE
CIIVIABJIEHUA AYCTEHUTHOTO HIBA C YIJVIEPO-
JIUCTOM CTAJIBIO. B.II. Enazun, I'.H. Fopdans (Hn-m
anexmpoceapxku um. E.O. Ilamona HAH Yxpaunv, Kues,
Yxpauna). Onuolt u3 0co6eHHOCTEN 30HBI CILIABIEHUS YTJIe-
PO/IMCTBIX CTaJIell ¢ AyCTEHUTHBIM IIBOM SIBJISIETCS HAJIMUNeE B
IIePeXo/IHOM CJI0e MapTeHCUTHOMH IIPOCJOIKM, KOTOpas 1pu
toJiuie 6osiee 0,15 MM crioco6CTBYeT 06PA30BAHKIO TPEIINH
THIIA <OTPBIBY>. ¥ TOHCHHUE €€ JOCTUrAeTCs yBEJIUYEHNEM B CBa-
POYHO BaHHe KOJINYECTBA HUKEJIsT, MAPTaHIIa, a30Ta U KUCJIO-
po/ia /ISt TOBBIIIEHHS 3a11aca ayCTEHUTHOCTH METaJLIa, ONTH-
Mu3aluell pekxuMa CBapKu, a TaksKe BUOPAIUell CBAPUBAEMBIX
IJTACTHH WJIM BPAIEHNEM 2JIEKTPOJA [IJISl YJIydIlIeHusT nepe-
MelBaHus Metasta. ITocKoIbKy BO BCeX CiyyasiX yMeHbIIa-
I0TCSI TAKJKe Pa3Mepbl «OCTPOBKOB» OCHOBHOTO METAJLIa B
IIBe, KOTOPbIE 3aXBATBIBAIOTCS TIOTOKAMY METAJIIa B CBAPOY-
HOU BaHHe, OBLIO IPOBEPEHO BJIMSIHHIE ITUX XUMUUECKHX dJie-
MEHTOB ¥ TIApaMeTPOB PEXXMMOB CBAPKHM Ha TOJIIUHY Iepe-
XO/THOTO CJIOST, KOTOPAst ONPEEISIeTCs YCIAOBUSAMHU MT€PEMEITH-
BaHWUS MeETA/JuIOB B BaHHe. [lJIS 9TOTO MEXaHWU3WPOBAHHOM
CBApKO¥l B 3alUTHOM rase ObLIHM BBITOJHEHbI HATJIABKU Ba-
JINKOB HA MOBEPXHOCTH IJIACTUH U3 ctaqun CT3 IpOBOJIOKAMHU
¢ JermpoBanumeM tuna X20HO9I'7T, X20H25I7M6 wun
X25H40M6I2 B aprose, azore, CO,, cmecu CO, ¢ a3oToMm
WM BO3/yXOM TIPH M3MEHEHWM CKOPOCTH CBapkKu oT 15 1o
25 M /4, toke ot 180 mo 280 A, manpsixenun ot 18 mo 26 B
U yrja HakJoHa 3JeKkTposa oT 15 o 45° B HampaBJeHUN
CBapKHM yrJioM Briepe] uin Hazag. CorocTaBieHne pe3yJibTa-
TOB MeTaJIOTrpapUYeCcKUX UCCACOBAHNN 1 MUKPOPEHTTEHOC-
MEKTPATBHOTO AHAHM3A TOKA3AJTH XOPOIIYIO KOPPEJISIHIO YTO-
HEHHsI MAPTEHCUTHOU MTPOCJIONKN U TIEPEXOHOTO CJIOS C yBe-
JIMYeHNeM YPOBHsI JIETHPOBAHUS MPOBOJIOK TIPH UCIIOJb30BA-
HUH a30TO-KHCJIOPOJICOAEPIKAIIETO Ta3a B3AMEH aproHa u CoB-
MECTHOM CHMIKEHMH CHJIbI TOKA, HANPSKEHUS IyTH U YBEJIH-
YeHUH CKOPOCTH CBAPKH IIPH HAKJIOHE 3JIEKTPO/IA YTJIOM Ha3a[]
B yKa3aHHbIX npenesnax. IIpu BudyasbHOM HaGJIOJCHUM 32
CBAPOYHOI BAHHOU YCTAHOBJIEHO, YTO MIPU TAKUX U3MEHEHUSIX
TapaMeTPOB PEKNMA U HANTPABJIEHUS HAKJIOHA 3JIEKTPO/1a CHU-
JKaeTCs TOJIIMHA CJI0s JKUIKOT0 MeTaJslia Biuepeau ayru. Cie-
JIOBATEJIbHO, BBINIENPUBEIECHHYIO KOPPEISINIO MOKHO 00BSIC-
HUTb YMEHbBIIICHUEM SKPAHUPYIONIETO BIUSHUS KUIAKON TIPOC-
JIOWKU Ha Mepeiavy TerJia OT YT OCHOBHOMY METAJLIY, TOBbI-
IIEHIEM UHTEHCUBHOCTH TIOTOKOB ¥ TIEPEMEITNBAHIEM METAJI-
Jla B CBApOYHON BamHe. BUIuMO B TakoMm e HarpaBJIeHUU
BJIVSIET W TIOBBIIIEHUE YPOBHS JIETHPOBAHUS CBAPOYHOIT IIPO-
BOJIOKH TIPEXK/IE BCETO HUKEJEeM, BCJEICTBUE CHUKCHUS BSI3-
KOCTH KUJIKOTO METAJJIa U BBEJEHUS] a30TO-KUCIOPOICOIEDP-
JKAIleTo Ta3a B 30HY CBAPKU BCJIEACTBUE TOBBINICHUS TEMIIe-
paTypbI METAJLIIA, A CJIEI0BATENBHO 1 CHIKEHUST €T0 BA3KOCTH.
BoJiee nHTEHCHBHOE TIEpEMEITIEHNE TIOTOKOB IIPUBOJNT K CHHU-
JKEHUIO TIO/IJIABJICHUS OCHOBHOTO METAJI1a M3OBITOUHBIM Tell-
JIOM MAaJIOTIOJBYKHOI TPOCJONHKHN JKUIKOTO METaJLIa, YJIyd-
IIaeT MepeMeNINBaHne MPUCA0YHOTO 1 OCHOBHOTO METaJlJIa
BOJIN3U OCHOBHOTO METAJIIA U CHIKAET TOJIINHY TIEPEXOIHOTO
CJIOST T MAPTEHCUTHON TTPOCTONK.

YcTaHOBJIEHHBIH MeXaHNU3M CHIDKEHMS] XUMUYEeCKON U CTPYK-
TYPHOI HEOJHOPOJHOCTH MO3BOJIMJ YTOUHUTH OCHOBHBIE TI0-
JIO3KEHHSI CBAPKH PA3HOPO/HBIX CTaJseil 1 pa3paboTaTh OITH-
MaJIbHYIO TEXHOJIOTUIO MEXAHU3UPOBAHHON CBAPKU B 3aIUT-
HOM Tase.

YHUKAJIbBHBIIT KOMILIEKC OBOPY/IOBAHUSA
JJISI ABTOMATUYECKO# YTOBOI1 CBAPKU HA
BOJIbIIIO I''TYBUHE B MAKCUMAJIBHO OTPAHU-
YEHHBIX YCJAOBUSX. /. 4. 3aiimyrun’, B.A. Jle6edes’,
C.B. Maxcumos®, B.T. ITunar’ (QGreenﬁeld Energy Limi-

ON THE MECHANISM OF DECREASING CHEMICAL
AND STRUCTURAL HETEROGENEITY IN THE
AUSTENITIC WELD TO LOW-CARBON STEEL FU-
SION ZONE. V.P. Elagin, G.N. Gordan (The E.O. Paton
Electric Welding Institute, NASU, Kiev, Ukraine). One
of the peculiarities of the austenitic weld to low-carbon steel
fusion zone is that the transition layer comprises a martensitic
interlayer, which at a thickness of more than 0.15 mm leads
to formation of cracks of the «tearing off» type. It can be
thinned through increasing the amount of nickel, manganese,
nitrogen and oxygen in the weld pool to increase the safety
factor for austenisation of metal, optimising the welding
parameters, vibrating the plates welded or rotating the elec-
trode to improve stirring of the metal. As all this leads to
decrease in sizes of the base metal «islands» in the weld,
which are captured by the flows of metal in the weld pool,
investigations were carried out to check the effect of these
chemical elements and welding parameters on thickness of
the transition layer, which is also determined by conditions
of metal stirring in the weld pool. For this the beads were
deposited on plates of steel St3 by the mechanised gas-
shielded welding method using wires with alloying of the
Kh20N9G7T, Kh20N25G7M6 and Kh25N40M6G2 types in
an atmosphere of argon, nitrogen, CO2, mixture of CO2 with
nitrogen or air, at a welding speed varied from 15 to 25 m /h,
current — varied from 180 to 280 A, voltage — from 18 to
26 V, and in the forward and backward welding direction.
Comparison of the results of metallographic examinations
and X-ray spectrum microanalysis showed a good correlation
of thinning of the martensitic interlayer and transition layer
with increase in the level of alloying of wires when using
the nitrogen-oxygen containing gas atmosphere instead of
argon, simultaneously decreasing the current and arc voltage,
and increasing the welding speed with backward inclination
of the electrode within the said ranges. Visual observation
of the weld pool showed that such changes in the process
parameters and electrode inclination direction lead to de-
crease in thickness of the layer of molten metal ahead of the
arc. Therefore, the above correlation can be explained by
decrease in the screening effect of the liquid interlayer on
heat transfer from the arc to the base metal, increase in the
intensity of flows and stirring of metal in the weld pool.
Increase in the level of alloying of the welding wire, first of
all with nickel, seems to exert the similar effect because of
decrease in viscosity of the liquid metal and adding the
nitrogen-oxygen containing gas to the welding zone due to
a rise in metal temperature and, hence, decrease in its vis-
cosity. A more intensive motion of the flows leads to reduc-
tion of incipient melting of the base metal due to excessive
heat of the slow-moving interlayer of the liquid metal, im-
proves mixing of the filler and base metals near the base
metal, and decreases thickness of the transition layer and
martensitic interlayer.

The established mechanism of decreasing the chemical and
structural heterogeneity allowed checking the main princi-
ples of welding of dissimilar steels, and developing the op-
timal technology of mechanised gas-shielded welding.

UNIQUE SYSTEM OF EQUIPMENT FOR AUTOMATIC
ARC WELDING AT LARGE DEPTHS UNDER THE
MAXIMUM LIMITED CONDITIONS. D.I. Zainulin',
V.A. Lebedev’, S.V. Maksimov®, V.G. Pichak2 ('«Green-
field Energy Limiteds, Great Britain; °The E.O. Paton
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teds, Beauxobpumanus; ’Hn-m anexmpoceapxu um. E.O.
ITamona HAH Yxpaunwv, Kues, Yxpauna). Komnanus «Gre-
enfield Energy Limited» sBisietcs pa3paGoTYMKOM TEXHO-
JIOTUH U OTIEPATOPOM 9HEPTroa(HEKTHBHBIX KOMILIEKCOB «Ge-
oscart™»: oTOIUTEIbHbIE CUCTEMbI 3aMKHYTOIO LKA, CUCTE-
MbI MO/JITOTOBKM PACXO/HOI ropsiyeil BOJbI [JIs1 TPOU3BO/ICT-
BEHHBIX HYK/I, XOJOANIbHBIX YCTAHOBOK U CHCTEM KOH/AUITHO-
HUpOBaHKs Bo3ayxa. Cucrema «Geoscart™ s Gblta pazpabo-
TaHa JIJIs1 YIIPABJIEHNS TENJIOBBIMU ITOTOKAMH OOUIECTBEHHBIX
U KOMMEDYECKUX 3JIaHUN U TPEANPUATHIl ¢ GeclpepbIBHBIM
aHepronoTpebeHneM BbICOKOH IJIOTHOCTH: COBPEMEHHBIE CY-
IIepMapKeTbl, OTeJH IOBBIIIEHHOTO KJAccCa, CTAllMOHAPHBIE
6OJIbHUYHbIE KOMILJIEKCDI, NPEANPUSATHS IHIIeBoOi u dapma-
KOJIOTHYECKOI ITPOMBIIIJICHHOCTH.

OpHoil U3 TIaBHBIX (DYHKIHMOHAJIbHBIX OCOGEHHOCTEH cucTe-
Mbl «Geoscart™ s gBJII€TCS BO3MOXKHOCTD COXPaHEHHS W3-
JINIITIKOB TEILJIOBOIl 9HEPTUH /IO BO3HUKHOBEHHS ee Je(pUINTA.
Kommanus ucnosbadyer reorepMasibHble TelJI000MeHHUKH CIie-
IUATBHOI KOHCTPYKIUU /st GbICTPOil 1 a9 peKTHBHOIT T1epe-
Jlaudl M3JIUIMKOB MU JedulnuTra, UCH0Jb3ys BBICOKYIO ILIOT-
HOCTb U TEIJIOEMKOCTb T€0JIOTHYecKnX (popMaiuii, pacioJo-
>KEHHBIX 3HAUUTEIbHO HIDKE TOBEPXHOCTHBIX IPYyHTOB. CTaH-
JAPTHBIMU TTyOMHAMU [IJIST TETJIOOGMEHHOTO MPOIecca sBJIs-
10Tcs nHTEpBasbl 10 200 M HIDKE YPOBHS OBEPXHOCTH 3€MJIH.
ITpu crpoutesbCTBe TEILIOOOMEHHUKOB, KOJIMIECTBO KOTOPBIX
MOXKET IOCTUTATh HECKOJIBKO JIECATKOB B 3aBUCHMOCTH OT pa3-
Mepa OOBEKTa, HMCIOJIb3YIOTCSI IPUHIUIbBI, CXOKUE C METO-
JlaMU, TIPUMEHsIEMbIMU B GypeHun HedTera3oBbIX CKBAKUH,
IIpH 3TOM (PYHKIMOHAJIbHBIE PA3JINuusl TPeOYIOT MHOMKECTBA
CYIIECTBEHHBIX OTJINYUI B TEXHOJIOTUU CTPOUTENIbCTBA. B uac-
THOCTH, HEOOXOAWMA TapaHTHPOBAHHAS M3OJISAINS HIDKHEN
YaCTH 9KCILIYATAI[IOHHON KOJIOHHBI /IJIST 3aMKHYTBIX TeILJIO-
0OMEHHUKOB BO M36eKaHue TOTePDb JOPOTOCTOSIIEN TETIOIN-
poBoJsmell pa6oueil SKUAKOCTH pacTBOpa IIPONNJIEH
[JIMKOJIEH.

B 13C um. E.O. Ilatona paspaGorana TexXHOJOTUs U 060-
PyZoBaHUe, I03BOJISTIONIIE CIIOCO00M MOKPOII [yTOBOI CBapKU
ITOPOLIKOBBIMU IIPOBOJIOKAMHU B aBTOMATHYECKOM PEKUME OCY-
IIECTBJISITh CBApKy KOHCTPYKTUBHBIX 3JIEMEHTOB, HAIEXKHO
U30/IPYIOMUX HIDKHIOIO YacTb KOJIOHHBI TEIlJIOOOMEHHUKA.
YHUKaNTbHOCTD PAGOTBI COCTOUT B CO3/AHUU CBAPOYHOTO aB-
TOMara, CIIOCOGHOTO paGoTaTh IOTPYKEHHBIM B TPYOy BHYT-
pennnM guamerpoM 119 mm Ha rory6uny 200 M B cpefy Kuj-
Koro Tertonocutess. [Ipu pazpaboTke moTyaBTOMATa HCHOJIb-
30BAJINCH CIEIUAIbHbIE MUHUATIOPHbIE MOMEHTHbBIE 3JIEKTPO-
IIPUBO/IBI /LI MEXAHM3MOB T10/1a4l 3JIEKTPO/HON MPOBOJIOKI
U CBApOYHOTO TiepeMelieHnsi. boln pazpaboran crenuaabHblit
KaGesIb CO CBAPOYHBIMU JKMJIAMU U IIPOBOJAMHU YIIPaBJICHUS,
CHOCOGHBIMU PAaGOTaTh Ha GOJIBIIOM PACCTOSTHUU OT UCTOYHH-
KOB ITUTAHMS yTH 1 CUCTEMBI yTIpaB/eHus. Pazpaborana KoH-
CTPYKIIMS pasMarbiBaTeisl Kabess ¢ ndpoBoii perucrpanueit
II0JIOXKEHUST aBTOMaTa IO JIJIHe TPYObl.

ITpensoxkena KOHCTPYKIHS CIIEIMATBHOIO HCTOYHHUKA CBAPOY-
HOTO TOKa, CIIOCOOHOTO KOMIIEHCHPOBATh AKTUBHBIE TIOTEPH B
JUIMTHHOM CBapOYHOM KaleJie, a TaKKe PeryJIupoBaTh JMHAMU-
YecKHe XapaKTePUCTUKHU TIPOIlecca CBapKH.

PaspaboTka 1 BHeJpeHHE CIIeNUAIbHOIO CBAPOUYHOIO aBTOMA-
Ta U TEXHOJIOTMU €TI0 IPUMEHEHHS 1T03BOJISIET OBBICUTD Ha/l-
€XXHOCTb TEeTJI000OMEHHUKA, COKPATUTb BpeMEHHbIE IMOTEpH,
PAIOHAIBHO MCIOJIb30BaTh IOJIE3HYIO ILJIONIA/lb, CHU3UTD
(uHaHCOBBIE 3aTPATHI.

PA3PABOTKA TEXHOJIOTNU CBAPKU PA3HOPO/I-
HBIX COEJUHEHWII MAPTEHCUTHOI CTAJIA
10X9HM Db C AYCTEHUTHBIMHU XPOMOHMUKEJIE-
BbIMU CTAJIAMMU TUIIA 08X18H10T. JI.C. 3axapos,
A.P. T'agpux (Hu-m anexmpoceapxu um. E.O. Hamona HAH

4

Electric Welding Institute, NASU, Kiev, Ukraine). Com-
pany «Greenfield Energy Limited» is a developer of the
technology and operator of energy-efficient systems «Geos-
cart ™ closed-cycle heating systems, systems for prepara-
tion of consumable hot water for industrial needs, refriger-
ating units and air conditioning systems. The «Geoscart™ " »
system was developed to control the heat flows in public
and commercial buildings and enterprises with a continuous
consumption of high-density energy: modern supermarkets,
high-class hotels, stationary hospitals, enterprises of food
and pharmacological industries.

One of the main functional peculiarities of the «Geoscart M»
system is the possibility of preserving excesses of the thermal
energy up to a moment when it becomes lacking. The Com-
pany employs geothermal heat exchangers of a special design
to rapidly and efficiently transfer excesses or deficit of the
energy by using high density and heat capacity of geological
formations located much lower than the surface soil. Stand-
ard depths for the heat exchanging process are ranges of up
to 200 m below the ground surface.

The heat exchangers, the quantity of which may amount to
several dozens depending on the size of a facility, are con-
structed based on the principles similar to those used in
drilling of oil and gas wells. At the same time, there are
functional differences that involve many substantial differ-
ences in the construction technology. In particular, the guar-
anteed insulation of the lower part of a flow string is required
for closed heat exchangers to avoid losses of expensive heat-
conducting working fluid, i.e. propylene glycol solution.
The E.O. Paton Electric Welding Institute developed the
technology and equipment allowing joining of structural
elements that reliably insulate the lower part of the string
of a heat exchanger by the method of automatic wet arc
welding using flux-cored wires. The unique character of the
development consists in building of the automatic welding
device capable of operating being immersed into a pipe with
an inner diameter of 119 mm to a depth of 200 m in a liquid
coolant. In development of the automatic device the use was
made of special miniature torque electric drives for electrode
wire feed and welding travel mechanisms. The special cable
was developed, having welding conductors and control leads
capable of operating at large distances from the arc and
control system power supplies. The special design of the
cable unreeler with digital registration of position of the
automatic device along the length of the pipe was developed.
Design of the special welding current source was suggested,
capable of compensating for active losses in a long welding
cable, as well as adjusting dynamic characteristics of the
welding process.

The development and introduction of the special welding
automatic device and its application technology allow im-
proving reliability of the heat exchanger, reducing the time
losses, rationally utilising the active area, and decreasing
financial expenditures.

DEVELOPMENT OF THE TECHNOLOGY FOR WELD-
ING OF DISSIMILAR JOINTS ON MARTENSITIC STEEL
10KHYNMFB TO AUSTENITIC CHROME-NICKEL
STEELS OF THE 08KH18N10T TYPE. L.S. Zakharov, A.R.
Gavrik (The E.O. Paton Electric Welding Institute,



TEXHOJIOI'MH, MATEPHAJIBI 1 OFOPY/]OBAHUE
VT CBAPKH U POJJCTBEHHBIX TEXHOJIOT U

TECHNOLOGIES, MATERIALS AND EQUIPMENT
FOR WELDING AND RELATED TECHNOLOGIES

Yxpaunoi, Kues, Y KpauHa). OcHOBHO#T 11po6JIeMOil 11pu
CBapKe BBICOKOXPOMHCTBIX MAapPTEHCUTHBIX M XPOMOHHUKeEJe-
BBIX AyCTEHUTHBIX CTAJICH IIPU UCIIOJIb30BAHUN ayCTEHUTHBIX
IIPHUCA/IOYHBIX MATEPHAJIOB SIBJISIETCS 06pa30BaHue MPOCJIOii-
ku ¢gepputa B Merasie 3TB cramun 10X9HMDD B 30ne Ha-
rpesa Bbiie 1000 °C. 9To IPUBOAUT K CHUKEHUIO JIJTUTETbHON
MIPOYHOCTH, BSIBKOCTH W TIACTUYHOCTH, A TAK)Ke TOBBINIAET
CKJIOHHOCTb K OGPa30BaHMIO XOJIO/HBIX TPEIIMH B CBAPHBIX
COETMHEHNSIX.

O6pasoBaHue CTPYKTYPHO-CBOGOHOTO peppuTa 0OBIYHO CBSI-
3bIBAIOT C AU(PPY3MOHHBIM MEPEMEIEHNeM YTJepoa U3 Me-
TaJIIa MeHee JIETHPOBAHHOTO XPOMOM B 30HY 60Jiee JIerHpOBaH-
mHoro. OJiHAKO Mepbl, HAIMpPaBJEHHble HA IPEIOTBPAIIEHIEe
muddysun  yriaepoga, TaKWe KaK CHIJKEHHE MOTOHHOM
SHEPTUU CBAPKHU U JIOTIOJTHUTEILHOE JIETUPOBAHUE HUKEJIEM /10
60-80 % He TO3BOJAIOT MPEJOTBPATUTh O6GpPa3oBaHKe
depputa. B TO KXe BpeMs NpH HAIJIaBKe KaK BbBICOKOX-
POMHUCTOTO GE3HUKEJIEBOTO, TAK M YHCTO HUKEJIEBOTO METAJLIA
(eppHT MOJHOCTBIO OTCYTCTBYET.

[To-BuaumMomy, o6pa3oBaHKe 30HBI CTPYKTYPHO CBOOOIHOTO
deppura cBsizano ¢ pasnamuneM Ko3hPUINEHTOB TepMHUYEC-
KOTO paclIMpeHust ayCTeHUTHOTO U (peppuTHOTrO Metasia. [lof
BJIMSTHUEM BO3HUKAIONIUX [TPU 9TOM HATIPSLKEHU nHTeHCH (-
mupyertcst npotiecc uddysun yriaepoaa.

JlabHeRMy 1CCJIe/JOBAHUSIMU YCTAaHOBJIEHO, YTO ITPE/IOTB-
patuth o6pasoBanue (eppura B Meramie 3TB cramm
10X9HM Db MoskHO 1IyTEM ee 06JTUIIOBKA MAPTEHCUTHBIM Ha-
IJIaBJIeHHBIM MeTaioM turna 05X6M@ 6e3 mocenyionieit
TepMuueckoit 06paboTku. OHAKO TIPU BBITIOJTHEHIH MHOTOTI-
POXO/IHON HAIIJIABKM TAKOTO cocTaBa HalJrogaercss o6paso-
BaHue ¢eppura B Metaate 3TB Ha yyacTke HarpeBa 10 TeM-
neparyp 500—-800 °C. Ilokasano, 4To TpeaypeauTh 06paso-
BaHue 3epeH (HeppuTa B 9TOM CJIydyae MO3BOJISIET TIPUMEHEHEe
MO/IyJINPOBAHHOTO TOKA. VIMIyJIbCHBII XapaKTep MOoABeIeHHUS
TeIIa OT CBAPOYHON YT 3HAUYUTEJIHHO YMEHBIITAET KaK INPH-
ny 3TB, tak n IpoJO/KUTEIPHOCTD HATPEBA METAJLIA B 3TOM
[INATIa30HE TEMIIEPATYP.

C 11eJ110 MOBBIITEHHS PA6OTOCTIOCOGHOCTH PA3HOPOAHBIX CBAP-
HBIX COEJIMHEHUII ayCTEHUTHBIX U MapTEHCUTHBIX CTaJieil BbI-
6paH COCTaB MPOMEKYTOIHOTO HamasaerHoro caos (0,04—
0,06 % C, 5,0-7,0 % Cr, 0,8-1,1 % Mo, 0,15-0,30 % V),
o0ecIieunBaIoONii PAaBHOMEPHOE pAacCIIpe/ieJieHue IPOYHOCT-
HBIX XapaKTePUCTHK B IIEPeX0/iHoM 30He. PagpaboTaibl HOBbIe
HU3KOyTJepoaucTbie anekTpoasl AHJI-10 gast cBapkm Mozy-
JINPOBAHHBIM TOKOM.

Kax pesysibTat 060011eHUS TPOBEIEHHBIX UCCJIEJOBAHNI pa3-
paGoraHa TtexHojiorusi cBapku craneii 10X9MDB wu
08X18H10T B KOHCTPYKIHUSIX TPYOHBIX CHCTEM COBPEMEHHBIX
aneprernyeckux 6jokoB TIC. Ilpum atom mocse O6JUIOBKH
OCHOBHOTO MetaJita asekrpogamu AHJI-10 nipexycMoTpena Bo3-
MOKHOCTb CBAPKHM OCHOBHOTO ITIBA B 3aBHCHMOCTHU OT IIPE/IbSIB-
JISeMBbIX TPeOOBAaHMI KaK 3JIEKTPOJAMU ayCTEHHTHOTO KJacca
tuma 10X16H25AM6 (A 395 /9) 6es mogorpesa, Tak 1 dJ1€K-
TPOaMH MapTeHCUTHOTO Kjacca Tuma 10X9HM®DB (AHB-8)
C TIPEJIBAPUTENBHBIM ¥ COITYTCTBYIOIUM TIOJIOTPEBOM.

PA3PABOTKA 3JIEKTPOJIHBIX MATEPHAJIOB A4
CBAPKH N HAIIIABKHN CJIOKHOJETIPOBAH-
HbIX BPOH3. B.M. Haowenxo, B.A. Anowun, A.H. Bon-
dapenxo, T.B. Maidanuyx, H.B. Cxopuna ( Hu-m snexmpo-
ceapxu um. E.O. [lamona HAH Yxpaunvi, Kues, Ykpauna).
MeHble CIJIABbI, B TOM YHCJIE AJIIOMUHHEBBIC 1 OJIOBSIHHbIC
6pon3bl, 61arofaps UX IEHHBIM GU3NKO-MEXaHIIeCKIM CBOII-
CTBAaM — KOPPO3MOHHON CTOWKOCTH, AOCTATOYHO BBICOKOMY
YPOBHIO IIPOYHOCTH ¥ IJIACTHYHOCTH, CTOIKOCTH K KaBUTAI[IN
1 MU3HOCY, MIIPOKO IPUMEHSTIOTCS B PA3JIMYHBIX OTPACJISIX ITPO-

NASU, Kiev, Ukraine). The key problem in welding of
martensitic high-chromium to austenitic chrome-nickel steels
by using austenitic filler metals is formation of a ferrite
interlayer in the HAZ metal of steel 10Kh9NMFB within
the zone of heating to more than 1000 °C. This leads to
decrease in long-time strength, toughness and ductility, and
increases the sensitivity to cold cracking of the welded joints.
Formation of structurally free ferrite is usually related to
diffusion of carbon from the metal that is less alloyed with
chromium into the zone of a more chromium-alloyed one.
However, the measures aimed at prevention of diffusion of
carbon, such as decrease in welding heat input and extra
alloying with nickel to 60—80 %, do not allow prevention
of formation of ferrite. At the same time, there is no ferrite
at all in cladding of both high-chromium nickel-free and
pure nickel metal.

Formation of the zone of structurally free ferrite is likely to
be associated with differences in the thermal expansion co-
efficients of austenitic and ferritic metals. The process of
diffusion of carbon is intensified under the effect of stresses
induced in this case.

Further investigations showed that formation of ferrite in
the HAZ metal on steel 10Kh9NMFB can be prevented by
cladding it with the martensitic deposited metal of the
05Kh6MF type without subsequent heat treatment. How-
ever, multi-pass cladding of this composition of metal results
in formation of ferrite in HAZ in a region of heating to
temperatures of 500—-800 °C. It was shown that the use of
the modulated current makes it possible to prevent formation
of ferritic grains in this case. The pulsed character of heat
input from the welding arc provides a considerable decrease
in both width of HAZ and time of metal heating in this
temperature range.

The composition of an intermediate deposited layer (0.04—
0.06 % C, 5.0-7.0 % Cr, 0.8-1.1 % Mo, 0.15-0.30 % V)
providing the uniform distribution of strength characteristics
in the transition zone was chosen to improve performance of
dissimilar welded joints between austenitic and martensitic
steels. New low-carbon electrodes ANL-10 were developed
for welding using the modulated current.

As a result of generalisation of the investigation results, the
technology was developed for welding of 10Kh9MFB to
08Kh18N10T steels in structures of piping systems for mod-
ern power units of heat power stations. To achieve it, after
cladding the base metal using electrodes ANL-10, the possi-
bility is provided for welding of the base weld, depending
on the imposed requirements, by using the austenitic grade
electrodes of the 10Kh16N25AM6 (EA 395,/9) type without
preheating, and the martensitic grade electrodes of the
10Kh9NMFB (ANB-8) type with preliminary and concurrent
heating.

DEVELOPMENT OF ELECTRODE MATERIALS FOR
WELDING AND CLADDING OF MULTI-COMPO-
NENT BRONZES. V.M. Ilyushenko, V.A. Anoshin, A.N.
Bondarenko, T.B. Maidanchuk, N.V. Skorina (The E.O.
Paton Electric Welding Institute, NASU, Kiev, Ukraine).
Copper alloys, including aluminium and tin bronzes, are
widely applied in different industries (power machine build-
ing, ship building, metallurgy, etc.) owing to their valuable
physical-mechanical properties, corrosion resistance, suffi-
ciently high strength and ductility levels, and cavitation and
wea