MeXxayHapoaAHbIA HAY4YHO-TEOPETUYECKUN U NPON3BOACTBEHHbIN XYypHan

Ne 2 (107)
2012

M3paeTcs ¢ aHBaps 1985 r.

Yupedumenu: Hayuonarvnas axademus nayx Yxpaunot

H3zdameawv: Mex0dyHapodHas accoyuayus «Ceapka»

Hucmumym anexmpocsapxu umn. E. O. Ilamona

Mexoynapoonas accoyuayus «Ceapkas

Bbixoaut 4 pasa B rog

PEOAKLMNOHHAA
KONNErna:

nmaBHbIV pegakTop
b. E. NaToH

M. WN. Tacuk,
. M. I'puropeHko
(3am. rn. peq.),
0. M. OayeHko (oTB. cekp.),
M. . XXagkeBunv,
B. WN. Nakomckun, 1. 6. Megosap,
B. A. MoBuaH, A. H. MNMeTpyHbKO,
A. C. NucbmeHHbIn, H. M. Tpury6,
A. A. TposiHckui, A. U. YcTuHoB,
B. A. lWanoBanos

MEXOYHAPOOHbLIN
PEOAKLUWNOHHbIW COBET:

0. Abnusep (¢ paHuus)
. M. I'puropenko (YkpauHa)
A. A. inbuH (Poccus)

B. Kopoywuny (CnoseHus)
C. ®. MeaunHa (Mcnanus)
A. Mutyenn (Kanaga)

B. E. NaTtoH (YkpauHa)

L. B. Pawes (bonrapus)
XK. ® okt (P paHuns)

T. Onb Nammanbs (FCepmaHus)

Appec pepakuuu:

YkpauHa, 03680, r. Knes-150,
yn. boxeHko, 11
|/|HCTI/ITyT 3NIEKTpPOCBaApPKK
um. E. O. NaToHa HAH YkpauHbl
Ten./dakc: (38044) 200 82 77;
200 54 84
Ten.: (38044) 205 22 07
E-mail: journal@paton.kiev.ua
URL: www.rucont.ru

PepakTtop:

B. N. KoTtnsp
OnekTpoHHas BepcTka:
0. M. OsyeHko,

J1. H. TepacumeHko

CBuaeTtenbcTBoO
0 rocygapCcTBEHHOW perncrtpauuu
KB 6185 oT 31.05.2002

XKypHan BxoauT B nepeyeHb
yTBepxaeHHbix BAK YkpauHbl
nsgaHuii ans nyénukauum Tpygos
couckaTenen yyeHboix cTeneHewn

Mpwn nepenevatke maTepuanos
cchbinka Ha xypHan o6asaTenbHa.
3a cogepxaHue peknaMHbIx
mMaTepuanoB peaakuus xypHana

OTBETCTBEHHOCTWN HE HecCerT.

COOEPXAHUE

OJNNEKTPOLUNNTAKOBAA TEXHOJ10I'MA

Maxuenko B. ., Menosap JI. B., Koaiutuna C. C., [sw6ax JI. 1. Tloayuenue
crioco6om DI KM pasHOPOAHOTO TIO JIJIMHE CJAUTKA GOJBIIOTO CEYeHUsT C
MUHUMATBHON TIEPEXOTHOM BOHOM .. .vuvvtniniteinieetenat ettt etetieteteaeseeneteaeeesaaneneanaans 3

Komnan {. 0., Hazapuyk A. T., IIporokoBuios U. B., Ilerpor /. A.
B03MOXHOCTH HCIOJIb30BAHKS UMITYJIbCHBIX 3JIEKTPOMATHUTHBIX BO3/EHCTBII
B 9JIEKTPOIIIAKOBBIX TIPOTIECCAX .. tetettteeeineeetneeeaneeeae e ettt et e ean e eai e e e e eenneeenns 8

IHommko A. A. y}{pyHHGHI/Ie CJIMTKOB II0CJIe/10BATEJbHbIM KOJIbII€EBbIM
IJICKTPOHIJIAKOBBIM HAIIJIABJICHUMEM . ..o\ttt ettt ie et i e s e eiaaaaeaenananns 14

IIporokosuaos U. B., Ckuba U. A., Ilerpos [I. A. TexHOJOIHYECKUE ACTIEKTHI
MarHUTOYIPABJISIEMOIl 3JIEKTPOIIIAKOBOI IJIABKU M TEPMOMEXaHMUYECKON 06paboOTKI
13040 0017 91 7: BN 7 = 5 - R PRSPt 17

SNEKTPOHHO-JTYYEBBIE NMPOLIECCHI
Axonnn C. B., Kpyraenko M. II., Kocrenko B. U. Ynanenue Briovyenuit
kap6uzaa Tutana TiC npu 5J1€KTPOHHO-JTYYEBON TITABKE THUTAHA. . ...vvuenenrnrnannaennnnns 21

Creapmax SI. A. Mexannueckue cBOHCTBA HAHOCTPYKTYPHBIX KEPMETOB HA OCHOBE
Al2O3, MOJIyYeHHDBIX 2JIEKTPOHHO-TYYEBBIM OCAMKIACHUEM B BAKYYME ...eevvnevrnneennnnnss. 25

Mymersin B. O., Iorareinuk E. H. ViccienoBanue cTpyKTypbl 1 MEXaHHUYECKIX
CBOICTB MosHOeHa, HoydeHHoro crioco6oM IJIIIE ..., 31

MNIASMEHHO-OYITOBAA TEXHONOINA

ITanosaJsioB B. A., T'muzasuio A. H., SIkyma B. B., Hukurenko I0. A.,

/Kupos [I. M., I'narymenko A. B., BoruenkoB E. A. Oco6ennoctu
KPHTAJLTH3AIOHHOr0 padMHIPOBAHUS B [IPOIECCE BBIPAIIMBAHUS [IIOCKHUX
MOHOKPHUCTAJIJIOB TYTOIIJIaBKNUX METAJIJIOB PN H]IaSMeHHO-I/IH[[yKL[I/IOHHOﬁ aaBke ....34

IITanoBasnoB B. A., Bypuames B. P., ‘Kupos /I. M., Hukurenko I0. A.,
I'marymenko A. B. IloBesienrie ra3oBbix npuMeceii Ipu  111a3MEHHO-[yTOBOM
IepeniaBe 3aroToBku, CKOMHaKTHpOBaHHOﬁ nus3 Cpr)KKI/I 'dyCTCHI/ITHbIX HEpIKa-
BEIOIIUX CTATICI. ...ttt ettt e e e e e e e e e e 43

OBLME BOMPOCHI METANNYPINA

I'puropenko I'. M., Ilyspun A. JI., Arpomenko M. T'., Tloremyk M. A.,

IlleBuos B. JI. Buusiiiie BBICOKOTEMIIEPATYPHOTO HArpeBa Ha CBOICTBA cTaJeil Ipu
Haiike KOMIIO3UIIMOHHDBIX KOPITyCOB (DJIAHIEBDBIX 33/IBUSKEK BBICOKOTO JIABJICHHUS ....... 45

HOBbLIE MATEPNANbI
KoBunckuii . C., TopHocraii A. B. HanopasmepHbie JUCKpPeTHbIE MOKPBITUS
OKCH/Ia MeJM Ha KPUCTAJIJIAX XJIOPUIA HATPUS, OCAKICHHbIC U3 TapoBOil (a3bl

B BAKYYME .t etteinetnet et et e ettt ettt anas 50
NH® OPMALILA

Axonun C. B. Mexaynapoanas koudepenius «Ti-2012 8 CHI» ... 53
Kmumenko C. A., Koneiikuna M. 0. Cemunap TeXHOJIOTOB-MaITHHOCTPOUTEIEN. .... 5
[T1asMeHHAsT OUMCTKA 3ATPSIZHEHHBIX BO. .. cvuuetnttnettnertennettnetineeteaneeaneeineeinennnes 58
JlocroBepHast MAEHTH(MUKAIISI MATEPUATIOB € MTOMOIIBIO CIIEKTPOXUMUIECKOTO

FEY G 17 T PPN 59
JlyccepTaiyst HA COUCKAHUE YUEHON CTEITEHI .. ... evuneenerneeeneteeieeeneeaneeaneenneenaennnes 65
®epaunang Hecreposuu Tasagze (K 100-1eTHI0 €O AHA POKACHUS) ......oevvvnennnnnn.. 66
[Mamsarn Bragumupa CepreeBmda IIIyMIXTHA .....o.oviniiiiiiiiiii e 67

N3OAHUE XYPHANA NOAOEPXUBAIOT

00O «Mexdynapoonas komnanus «<AHTAPEC »

Hucmumym mumana

© HAH Ykpawntbl, UOC um. E. O. MNMaTtoHa HAH YkpauHbl, MA «CBapka», 2012



International Scientific-Theoretical and Production Journal

SOVREMENNAYA
ELEKTROMETALLURGIYA

(Electrometallurgy Today)

Ne 2 (107)
2012

Published since January, 1985

Founders: The National Academy of Sciences of Ukraine

Publisher: International Association «Welding»

The E. O. Paton Electric Welding Institute

International Association «Welding»

Is published 4 times a year

EDITORIAL BOARD:
Editor-in-Chief
B. E. Paton
M. I. Gasik,

G. M. Grigorenko (vice-chief ed.),
D. M. Dyachenko (exec. secr.),
M. L. Zhadkevich, V. I. Lakomsky,
L. B. Medovar, B. A. Movchan,
A. N. Petrunko, A. S. Pismenny,
N. P. Trigub, A. A. Troyansky,
A. . Ustinov, V. A. Shapovalov

THE INTERNATIONAL
EDITORIAL COUNCIL:

D. Ablitzer (France)
G. M. Grigorenko (Ukraine)
A. A. lljin (Russia)

B. Koroushich (Slovenia)
S. F. Medina (Spain)
A. Mitchell (Canada)
B. E. Paton (Ukraine)
Ts. V. Rashev (Bulgaria)
J. Foct (France)

T. El Gammal (Germany)
Address:

The E. O. Paton Electric
Welding Institute
of the NAS of Ukraine,

11, Bozhenko str., 03680,
Kyiv, Ukraine
Tel./fax: (38044) 200 82 77;
200 54 84
Tel.: (38044) 205 22 07
E-mail: journal@paton.kiev.ua
URL: www.rucont.ru
Editor:

V. I. Kotlyar
Electron galley:

D. M. Dyachenko,

L. N. Gerasimenko
State Registration Certificate
KV 6185 of 31.05.2002
All rights reserved.

This publication and each of the
articles contained here in are
protected by copyright
Permission to reproduce material
contained in this journal must be
obtained in writing from the
Publisher

CONTENTS

ELECTROSLAG TECHNOLOGY

Makhnenko V. I., Medovar L. B., Kozlitina S. S., Dzyubak L. I. Producing

by ESR LM method of large-section billet, heterogeneous in length, with

a MiNIMUM tranSItioN ZOMNE .....iuiii i 3

Kompan Ya. Yu., Nazarchuk A.T., Protokovilov I. V., Petrov D. A.
Possibilities of application of pulsed electromagnetic effects in electroslag
o oYX SE1=Y= 1 T PP 8

Polishko A. A. Enlargement of ingots by successive circumferential surfacing....14

Protokovilov I.V., Skiba I. A., Petrov D. A. Technological aspects of
magnetically-controlled electroslag melting and thermomechanical treatment
of titanium NICKEIAE ... ... e 17

ELECTRON BEAM PROCESSES
Akhonin S. V., Kruglenko M. P., Kostenko V. I. Removal of inclusions
of titanium carbide TiC in electron beam melting of titanium ....................ccoenis 21

Stelmakh Ya. A. Mechanical properties of nanostructured cermets on
Al2O3 base, produced by electron beam deposition in vacuum ...............ccoceeevnne. 25

Mushegyan V. O., Potyatynik E. N. Investigation of structure and mecha-
nical properties of molybdenum produced by EBCH melting method................... 31

PLASMA-ARC TECHNOLOGY

Shapovalov V. A., Gnizdylo A. N., Yakusha V. V., Nikitenko Yu. A.,

Zhirov D.M., Gnatushenko A. V., Volchenkov E. A. Specifics of crystal-

lization refining in the process of growing flat single crystals of refractory

metals in plasma-induction MeiNg .......ccovviiiiiii e 34

Shapovalov V. A., Burnashev V. R., Zhirov D. M., Nikitenko Yu. A.,
Gnatushenko A. V. Behavior of gas impurities in plasma-arc remelting of billet
compacted of chips of austenitic stainless steels..............ccoeviiiiiiiiiiiiiin 43

GENERAL PROBLEMS OF METALLURGY

Grigorenko G. M., Puzrin A. L., Atroshenko M. G., Poleshchuk M. A.,
Shevtsov V. L. Effect of high-temperature heating on properties of steels

in brazing of composite high-pressure stop valve bodies ..............cccovoviiiiennnnnn. 45

NEW MATERIALS
Kovinsky I. S., Gornostay A. V. Nanodimensional discrete coatings of copper

oxide on crystals of sodium chloride deposited from vapor phase in vacuum....... 50
INFORMATION

Akhonin S. V. International Conference «Ti-2012 in CIS» ......cccovvviiiiiiiiiniininnen. 53
Klimenko S. A., Kopejkina M. Yu. Seminar of technologists-machine builders....55
Plasma purification of contaminated waters..............ccooeviiiiiiiiiii i, 58
Verified identification of materials using spectral-chemical analysis..................... 59
Thesis for SCIENtIfIC EQIEE .. .uiui i e 65
Ferdinand Nesterovich Tavadze (Towards the 100th birthday)...............cooeeiennnnn. 66
In memory of Shumikhin Vladimir Sergeevich ..........coooiiiiiiiiiiiiiiie 67

«Sovremennaya Elektrometallurgiya» journal

is published in English under the title of «<Advances in Electrometallurgy»

by Camdridge International Science Publishing

© NAS of Ukraine, The E. O. Paton Electric Welding Institute of the NAS of Ukraine, International Association «Welding», 2012



