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pektop HI'TY
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Ha aHITIMNCKNIA A3bIK,
KaHanaaT TEXHUYECKUX HayK

Ilepenevamia mamepuanos u3s sxcypuana «O0pabomxa Memaniosy 603mMONCHA NPU
00513aMebHOM NUCLMEHHOM COILACOBAHUL C PeOaryuell JICYPHALA; CCbLIKA
HA JICYPHAT NPU Nepenedamie 0033amenbHa.

3a coOepolcaHuepemmtmblx mamepuanoe omeemcmeeHHOCHb Hecem pemaMO()ameﬂb.

SIrBOY BO «HoBocnbupckuii rocyaapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

XXypHan BkntoveH B PedepatvBHbIn XypHan u basbl gaHHbix BUHNTU.
CsefieHns 0 XypHane exerogHo nybnukyloTCs B MexAyHapOAHON crnpaBoy-
HOM cucCTemMe Mo MNepuoauMveckum U npopomkarowmmes msganusam «Ulrich’s
Periodicals Directory»

XKypHan HarpaxgeH B 2005 r. bonbwon 3onotoin Mepanbio Cubupckon
SApmapku 3a ocBeLLEHNe HOBbIX TEXHOMOIMMIA, MHCTPYMEHTa, 060pyaoBaHus ANnst
06paboTkn meTannos

XKypHan 3apeructpuposaH 05.04.2006 r. ®enepanbHoi cnyxboi no Haa-
30py 3a cobnogeHnem 3akoHoaTenbCcTBa B chepe MaccoBblX KOMMYHMUKALMIA N
oxpaHe KynbTypHOro Hacneamsi. CeuaeTtensctBo o peructpauum M Ne dC77-
23961

MHpekc: 70590 («<POCIMEYATb»)

Appec pepakuum:

630073, . HoBocubupck, np. K. Mapkca, 20, HoBocubupckuii rocyfapcTBeHHbIN
TexHuueckuit yrmsepeuteT (HITY), kopn. 5, k. 137BL, Ckuba B.1O.

Ten. (383) 346-17-79

Caiit xypHana http://journals.nstu.ru/obrabotka_metallov
E-mail: metal_working@mail.ru

LleHa cBoGogHas

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»


https://rucont.ru/efd/318534
https://rucont.ru/efd/318534

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»

% OBPABOTKA METAJIJIOB COJJEPXXAHME

COJNEP)KAHUE

TEXHOJIOI'A

Epucos S.A., Cypymun C.B., Tnabamsuan A.T., I'peunnkos @.B. KomnsiorepHoe MopenupoBaHue BIHs-
HUSI UIeaIbHBIX KPUCTAIUIOTPpahUIeCKUX OPUEHTHPOBOK Ha ()eCTOHOOOPA30BAHUE TP BBITKKE. ......cneenvene. 6

TFoabimes A.A., Opumny A.M., llyastees B.B. OntuManbHblil BEIOOP TEXHOJIOTHH JIa3epHON PE3KH
TOJICTBIX CTATBHBIX JTHCTOB. ..cccuuuttteruurreerutetennureeeenanteeeaatateesanaeeesseeeessaeeessteeesanaetessseeesanratesaanaeesaneeessneeessanee 15

PorukoB [.A., SIntomknn A.C. Crrioco6 noBsimeHus 3¢p(OEKTUBHOCTH MPOU3BOICTBA M3IEIUN U3 MTOTH-
1Y (570) 20 el X0 Y 10 (0% o) SO PPPPPPPP 23

MATEPUAJIOBEJIEHHUE

Jloxkkuna E.A., Jlo:xkkun B.C., Maau B.U., EcukoB M.A. Bimsiaue TepMudeckoil 00pabOTKH Ha CTPYKTYPY
Y CBOWCTBA METAUTMYECKUX CIIOMCTHIX KOMIO3UIIMOHHBIX MaTepUaIOB, OJTYYCHHBIX CBAPKOH B3PHIBOM TOH-
KHX TUTACTHH PAZHOPOITHBIX CTATICH . .ec.uveerurreereeeereesereesseesseesseeessesessseessseesssessssesssseessssesssseessseesssessssesssssessssesnsses 31

HNBannusckuii B.B., baraes U.A., MapteinoBa T.I., Baxpymer H.B., Ua I.O. O0Opa3oBanue XuIKOH
(a3bl B TIOBEPXHOCTHOM CJIO€ CTAIBHBIX JeTallell B YCIOBHIX 3aKAJKH BBICOKOIHEPTETHYECKIM HAarpeBOM
TOKAMU BBICOKOM HACTOTBL......uveeeuteeetteenuteenuteesuteeeuteesbeeensteessteessteesateesaseesabaeabeeansaeensaeessseesaseesabeesnseesnsasenseeesseenn 41

Hukynuna A.A. ®opMupoBaHHE€ HEOAHOPOAHOU CTPYKTYpPbI KEJIE€30YIJIEPOJUCTHIX CIUIABOB CIEKAHHEM

YACTHUI] PAZHOPOITHBIX CTATICH. ....vveevriereveeereeeteeeseeeseeesseessseessseessseesssessssessssssesssssssssesssessssessssessssessssesassssessseessees 52
PexoMeHIAIMN TIO HATTMCAHUEO HAYTHOM CTATBH .....vecvveverressereeensesessesssessessessesssessessessesssensessesssessessessesssensessessesssenss 62
TTOITOTOBKA QHHOTALIHIF .......eeuvteteenteeseenteenteanteenseesseenseenseenseenseesseesseenseeseanseenseenseesseeseenseenseenseenseesseenseenseenseensens 65
TIPABHUIIA JITIST ABTOPOB ...uuveeeuiieeiiieniteesiteeeuteeeutee ettt esuteesuteesateesubeesabaeebteesabeessbeeaabeesabeesabeeebbeebbeanteesabeesabeeeabeeansee 68

Koppekrop JI.H. Bemuakoea
XynoxxHUK-gu3aitHep A.B. Jlaowioicckas
KomnerorepHas Bepctka H.B. aspunosa

Hanoroas nbrora — O0mepoccuiickuii Kiraccu(GUKaTop IPOLYKIINH
W3nanne coorBercTByeT Komy 95 2000 OK 005-93 (OKII)

Tloanucano B neyars 02.09.2016. Boixon B cBet 15.09.2016. ®opmar 60x84 1/8. Bymara odcerHasi.
Ve neq.t. 9,5. Yu.-uza. . 17,67. Uzn. Ne 202. 3aka3 1254. Tupax 300 sk3.

Ortneuarano B Tunorpadguu HoBoCHOHPCKOTO TOCYIapCTBEHHOTO TEXHHUYECKOTO YHHBEPCUTETA
630073, . HoBocubupck, np. K. Mapkca, 20

2 Ne 3 (72) 2016

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»


https://rucont.ru/efd/318534
https://rucont.ru/efd/318534

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»

BOTKA

ALLOV

METAL WORKING
& MATERIAL SCIENGE

Journal no.3(72) July-Septemher 2016

EDITORIAL BOARD

EDITOR-IN-CHIEF:
Anatoliy A. Bataev, D.Sc. (Engineering), Professor, Rector,
Novosibirsk State Technical University,
Novosibirsk, Russian Federation

DEPUTIES EDITOR-IN-CHIEF:

Vladimir V. Ivancivsky, D.Sc. (Engineering), Associate Professor,
Department of Industrial Machinery Design,
Novosibirsk State Technical University,

Novosibirsk, Russian Federation

Vadim Y. Skeeba, Ph.D. (Engineering), Associate Professor,
Department of Industrial Machinery Design,
Novosibirsk State Technical University,
Novosibirsk, Russian Federation

Editor of the English translation:

Elena A. Lozhkina, Ph.D. (Engineering),
Department of Material Science in Mechanical Engineering,
Novosibirsk State Technical University,
Novosibirsk, Russian Federation

The magazine is issued since 1999
Publication frequency — 4 numbers a year

Data on the magazine are published in
«Ulrich's Periodical Directory»

Journal "Obrabotka Metallov" ("Metal Working & Material Science") has entered into an electronic licensing relationship
with EBSCO Publishing, the world's leading aggregator of full text journals, magazines and eBooks. The full text
of JOURNAL can be found in the EBSCOhost™ databases.

Edition address: Novosibirsk State Technical University, Prospekt K. Marksa, 20,
Novosibirsk, 630073, Russia
Tel.: (383) 3461777
http://journals.nstu.ru/obrabotka_metallov
E-mail: metal working@mail.ru

Ne 3 (72) 2016 3

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»


https://rucont.ru/efd/318534
https://rucont.ru/efd/318534

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»

% OBRABOTKA METALLOV EDITORIAL COUNCIL

EDITORIAL COUNCIL

CHAIRMAN:
Nikolai V. Pustovoy, D.Sc. (Engineering), Professor,

President, Novosibirsk State Technical University,
Novosibirsk, Russian Federation

MEMBERS:

The Federative Republic of Brazil:
Alberto Moreira Jorge Junior, Dr.-Ing., Full Professor,

Federal University of Sdo Carlos, Sdo Carlos

The Federal Republic of Germany:
Moniko Greif, Dr.-Ing., Professor,
Hochschule RheinMain University of Applied Sciences, Russelsheim

Florian Niirnberger, Dr.-Ing.,
Chief Engineer and Head of the Department "Technology of Materials",
Leibniz Universitit Hannover, Garbsen

Thomas Hassel, Dr.-Ing.,
Head of Underwater Technology Center Hanover,
Leibniz Universitit Hannover, Garbsen

The Republic of Belarus:
Fyodor I. Panteleenko, D.Sc. (Engineering), Professor,

First Vice-Rector, Corresponding Member of National Academy of Sciences of Belarus,
Belarusian National Technical University, Minsk

The Ukraine:
Sergiy V. Kovalevskyy, D.Sc. (Engineering), Professor,

Vice Rector for Research and Academic Affairs,
Donbass State Engineering Academy, Kramatorsk

The Russian Federation:
Gennadiy E. Anisimenko, Director,

Scientific and Production company «Sigma-instrument», Novosibirsk;
Vladimir G. Atapin, D.Sc. (Engineering), Professor,
Novosibirsk State Technical University, Novosibirsk

Victor P. Balkov, Deputy general director,
Research and Development Tooling Institute « VNIIINSTRUMENT», Moscow;

Vladimir A. Bataev, D.Sc. (Engineering), Professor,
Novosibirsk State Technical University, Novosibirsk;
Vladimir G. Burov, D.Sc. (Engineering), Professor,
Novosibirsk State Technical University, Novosibirsk;
Aleksandr N. Gerasenko, Director,
Scientific and Production company «Mashservispribor», Novosibirsk;
Sergey V. Kirsanov, D.Sc. (Engineering), Professor,
National Research Tomsk Polytechnic University, Tomsk;

Aleksandr N. Korotkov, D.Sc. (Engineering), Professor,
Kuzbass State Technical University, Kemerovo;

Evgeniy A. Kudryashov, D.Sc. (Engineering), Professor,
Southwest State University, Kursk;
Aleksey V. Makarov, D.Sc. (Engineering), Senior Researcher,
Head of division, Head of laboratory (Laboratory of Mechanical Properties)
M.N. Miheev Institute of Metal Physics,
Russian Academy of Sciences (Ural Branch), Yekaterinburg

Aleksandr G. Ovcharenko, D.Sc. (Engineering), Professor,
Biysk Technological Institute, Biysk;

Kharis M. Rakhimyanov, D.Sc. (Engineering), Professor,
Novosibirsk State Technical University, Novosibirsk;

Yuriy N. Saraev, D.Sc. (Engineering), Professor,
Institute of Strength Physics and Materials Science,
Russian Academy of Sciences (Siberian Branch), Tomsk;

Evgeniy Yu. Tatarkin, D.Sc. (Engineering), Professor,
LI. Polzunov Altai State Technical University, Barnaul

Alexander S. Yanyushkin, D.Sc. (Engineering), Professor,
Bratsk State University, Bratsk

4 Ne 3 (72) 2016

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»


https://rucont.ru/efd/318534
https://rucont.ru/efd/318534

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»

CONTENTS OBRABOTKA METALLOV %

CONTENTS

TECHNOLOGY

Erisov Y.A., Surudin S.V., Tiabashvili A.T., Grechnikov F.V. Computer simulation of crystallographic
orientations influence on earing during draWing..........c.ccccveeeiiieeiieeiieerie et esieeereeetee e reeestee e taeeseseeseseesaseeenseas 6

Golyshev A.A., Orishich A.M., Shulyatyev V.B. Optimal choice of the technology of thick steel sheets laser

CULEITIZ. 1. tvenvteeteeeteeette et et e ttesteestteetaeseseasbeasseassesesesssassseassaasseasseasseasseassassseasseasseasseasseassessseassesssesssenssenssesssenssesssenss 15
Rychkov D.A., Yanyushkin A.S. Method for improving the efficiency of products from polymer
COMMIPOSIECS. 1 uvveeuereeereeeereesteeeseeeseeessseessseessseessseesssaeassesassseassssessseesssessssessssessssessnsesesssssssseessssessseesssesssseesssessssesans 23
MATERIAL SCIENCE

Lozhkina E.A., Lozhkin V.S., Mali V.., Esikov M.A. The effect of heat treatment on the structure and
properties of metallic layered composite materials formed by explosive welding of heterogeneous steels thin
PLALES. c. ettt ettt bt a ettt h e a et et e h e e a e et bt eh e e Rt et e bt eh e en e et e bt ebeenteteeheebtentebeebeas 31

Ivancivsky V.V., Bataev L.A., Martynova T.G., Vakhrushev N.V., Cha G.0O. The formation of the
liquid phase in the surface layer of steel components in the high-energy heat hardening by high frequency
CUITEIIES. ¢..eete it ettt et ett e et s e eat e e b e s ae e s bt e sbe e sbeesbe e e bt e sbe e s bt e she e s bt e bt e beesb e e sb e e s bt e e bt e bt e bt e bt enb e e bt e be e bt enbeenbeenseenseens 41

Nikulina A.A. Formation of heterogeneous iron-carbon alloys structure by sintering of dissimilar steels

PATEICIES. ..ttt ettt ettt ettt et e bt e bt et e et et e e bt et e e bt e bt e bt e st e e bt et e e bt e bt en s e e te et e enseenbeenseenteenteenteenne 52
Guidelines for Writing @ SCIENtIC PAPET ......c.coouiiriirieiieieiereeseeste ettt seeesneessae e e ssneseae s 62
ADSLTACT TEQUITEITIENILS ......eeuvieiieeieeteeieeteeteeteeteesteanseesseessessseansessseasseansesssesssesssesssesssesssesssesssesseesssesssesnsesssessaens 65
RUIES FOT QULNOTS ...ttt ettt bt ettt s bt e st et e b eb e emt et e e bt eaeeneenbene 68

Ne 3 (72) 2016 5

MepeiTn Ha cTpaHuLy ¢ NOJIHOI Bepcuein»


https://rucont.ru/efd/318534
https://rucont.ru/efd/318534

