
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-3228-2 
ISSN: 1757-8981 

International Conference and Youth 
Scientific School on Materials and 
Technologies of New Generations in 
Modern Materials Science 2016 

Tomsk, Russia 
9 – 11 June 2016 

 

Editor: 
 
Sergey Panin 
 

 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 156 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2016) by the Institute of Physics 
All rights reserved. The material featured in this book is subject to  
IOP copyright protection, unless otherwise indicated. 
 
Printed by Curran Associates, Inc. (2016) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.org 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Table of contents 
Volume 156

International Conference and Youth Scientific School on "Materials and 
Technologies of New Generations in Modern Materials Science" 

9–11 June 2016, Tomsk, Russian Federation 

Accepted papers received: 25 October 2016 
Published online: 8 November 2016 

Preface

011001
OPEN ACCESS  
International Conference and Youth Scientific School on "Materials and Technologies of 
New Generations in Modern Materials Science" 

011002
OPEN ACCESS  
Peer review statement 

Papers

012001
OPEN ACCESS  
The empirical definition of total emissivity of modern superthin liquid composite thermal 
insulators 

M V Anisimov, V S Rekunov, M N Babuta, D V Lychagin, U N Kuznetsova, Nguyen 
Thi Hong Bach Lien, E V Ivanova and Z T Taalaybekov.....1

012002
OPEN ACCESS  
Research and optimization of the technological process of manufacturing a GTE blades 
using computer-aided design 

R A Vdovin and V G Smelov.....7



012003
OPEN ACCESS  
Research of annealing mode for high accuracy stamped parts production from titanium 
alloy 83Ti-5Al-5Cr-5Mo after tooling 

A V Balaykin, E A Nosova and N V Galkina.....14

012004
OPEN ACCESS  
Experimental study of stress-strain state of adhesive joints steel / carbon fiber under 
tension with a bend by digital image correlation 

D G Kopanitsa, A M Ustinov, A A Kondratyuk, Y A Abzaev, A I Potekaev, A A 
Klopotov and G D Kopanitsa.....19

012005
OPEN ACCESS  
Modal testing circuit board assembly of an electronic apparatus by laser vibrometry 

V A Krasnoveikin, I Yu Smolin, N V Druzhinin, E A Kolubaev and D A Derusova.....24

012006
OPEN ACCESS  
Subminiature eddy current transducers for studying metal- dielectric junctions 

S Dmitriev, A Katasonov, V Malikov, A Sagalakov, M Davydchenko, L Shevtsova and A 
Ishkov.....31

012007
OPEN ACCESS  
Experimental studies of ultrasonic stabilization of rings of rolling bearings 

A V Korolev, A A Korolev, A F Balaev, O.V. Zakharov, O Y Davidenko, E V Mukhina, 
A S Yakovishin and S A Savran.....37

012008
OPEN ACCESS  
Numerical study of composite bulkhead partition strength with in-situ X-ray monitoring 

A N Anoshkin, V Yu Zuiko, V M Osokin and P V Pisarev.....42



012009
OPEN ACCESS  
Mechanical state assessment using lamb wave technique in static tensile tests 

M V Burkov, R T Shah, A V Eremin, A V Byakov and S V Panin.....48

012010
OPEN ACCESS  
Dislocation structure and deformation hardening alloy fcc single crystals at the mesolevel 

L A Teplyakova, T S Kunitsyna, N A Koneva, E V Kozlov, A A Kondratyuk, N A 
Zboikova, Yu A Kakushkin and A A Iakhin.....55

012011
OPEN ACCESS  
Experimental study of residual stresses relaxation in ring details during multicyclic 
loading

A V Korolev, A A Korolev, A F Balaev, S A Savran and A S Yakovishin.....62

012012
OPEN ACCESS  
Investigation impact of stressed state conditions and thermomechanical parameters on the 
texture and structure evolution in 1565ph aluminium alloy 

V V Yashin, E V Aryshensky, R F Kawalla, V N Serebryany and S V Rushchits.....67

012013
OPEN ACCESS  
Construction of layered structures on valve metal alloys by microplasma oxidation 

T A Baranova, A K Chubenko, A I Mamaev, V A Mamaeva and Ya B Kovalskaya.....73

012014
OPEN ACCESS  
Cladding of the carbon fiber on the steel base using electron beam in the air atmosphere 

A Losinskaya, E Lozhkina, A Bardin and N Stepanova.....77



012015
OPEN ACCESS  
Effect of the silicon content in steel on the hot-dip zinc coating microstructure formation 

O S Bondareva and A A Melnikov.....82

012016
OPEN ACCESS  
Enhancing thermal barrier coatings performance through reinforcement of ceramic 
topcoat

V I Bogdanovich and M G Giorbelidze.....89

012017
OPEN ACCESS  
Investigation of Ni-Cr-Si-Fe-B coatings produced by the electron beam cladding 
technique

T A Zimogliadova, E A Drobyaz, M G Golkovskii, V A Bataev, V.G. Durakov and N Yu 
Cherkasova.....95

012018
OPEN ACCESS  
Complex-shaped hardened parts fatigue limit prediction according to the witness sample 
study results 

Yu N Surgutanova, N N Mikushev, N A Surgutanov, P E Kiselev, P A Shlyapnikov and 
A A Meshcheryakova.....99

012019
OPEN ACCESS  
Aluminum surface layer strengthening using intense pulsed beam radiation of substrate 
film system 

A A Klopotov, Yu F Ivanov, V A Vlasov, A A Kondratyuk, A D Teresov, V V Shugurov 
and E A Petrikova.....103

012020
OPEN ACCESS  
Structural features of Ni-Cr-Si-B materials obtained by different technologies 

E E Kornienko, A A Nikulina, N S Belousova, D V Lazurenko, A S Ivashutenko and V I 
Kuz'min.....107



012021
OPEN ACCESS  
Structure and properties of Ti-C-B coatings produced by non-vacuum electron beam 
cladding

O G Lenivtseva, N S Belousova, E A Lozhkina, T A Zimoglyadova, V V Samoylenko 
and L V Chuchkova.....113

012022
OPEN ACCESS  
Formation of high-carbon abrasion-resistant surface layers when high-energy heating by 
high-frequency currents 

N V Plotnikova, V Yu Skeeba, N V Martyushev, R A Miller and N S Rubtsova.....118

012023
OPEN ACCESS  
Corrosion resistance of Ti-Ta-Zr coatings in the Boiling Acid Solutions 

I A Polyakov, O G Lenivtseva, V V Samoylenko, M G Colkovski and I S Ivanchik.....123

012024
OPEN ACCESS  
The study of the modes of Ta-Zr powder mixture non-vacuum electron-beam cladding on 
the surface of the cp-titanium plates 

V V Samoylenko, E A Lozhkina, I A Polyakov, O G Lenivtseva, I S Ivanchik and O E 
Matts.....127

012025
OPEN ACCESS  
The features of steel surface hardening with high energy heating by high frequency 
currents and shower cooling 

V V Ivancivsky, V Yu Skeeba, I A Bataev, D V Lobanov, N V Martyushev, O V Sakha 
and I V Khlebova.....133



012026
OPEN ACCESS  
Comparison of mechanical and tribotechnical properties of UHMWPE reinforced with 
basalt fibers and particles 

S V Panin, L A Kornienko, V O Alexenko, Huang Qitao and L R Ivanova.....139

012027
OPEN ACCESS  
Wear Resistance of Friction Pair of Metal Composite/Copper under Electric Current 

M I Aleutdinova, V V Fadin, V Ye Rubtsov and K A Aleutdinov.....145

012028
OPEN ACCESS  
Experimental investigations of mechanical and electrical characteristics of a 
nanomodified epoxy resin DER-330 

T A Brusentseva.....149

012029
OPEN ACCESS  
Effects of transient thermal shock loadings on the structure of zirconia ceramics 

E A Derkach, S P Buyakova and S N Kulkov.....153

012030
OPEN ACCESS  
Zen law and features of liquidus-solidus curves in binary state diagrams based on 
elements VIIIA and IB of the periodic table 

A I Potekaev, A A Kondratyuk, S A Porobova, A A Klopotov, T N Markova, Yu A 
Kakushkin and V D Klopotov.....158

012031
OPEN ACCESS  
Selective laser melting of titanium alloy: investigation of mechanical properties and 
microstructure 

A V Agapovichev, V V Kokareva, V G Smelov and A V Sotov.....164



012032
OPEN ACCESS  
Investigation of possibility to fabricate Si3N4-TiN ceramic nanocomposite powder by 
azide SHS method 

L A Kondratieva, I A Kerson, A Yu Illarionov, A P Amosov and G V Bichurov.....170

012033
OPEN ACCESS  
Development of feedstock of tungsten-nickel-iron- polyformaldehyde for MIM 
technology

D V Kostin, A V Parkhomenko, A P Amosov, A R Samboruk and A V Chemashkin.....176

012034
OPEN ACCESS  
Sintering oxide ceramics based on AI2O3 and ZrO2, activated by MgO, TiO2 and SiO2
additives

S V Matrenin, B S Zenin and R V Tayukin.....182

012035
OPEN ACCESS  
Producing composite materials based on ZrB2, ZrB2-SiC

Yu A Mirovoi, A G Burlachenko, S P Buyakova, I N Sevostiyanova and S N Kulkov.....188

012036
OPEN ACCESS  
The structure of heat-resisting alloy modified by thermal treatment and alloyed by 
rhenium and lanthanum 

E V Kozlov, N A Popova, E L Nikonenko, A A Kondratyuk, M E Kuznetsov and A A 
Klopotov.....192

012037
OPEN ACCESS  
Azide SHS of aluminium nitride nanopowder and its application for obtaining Al-Cu-
AlN cast nanocomposite 

Y V Titova, A V Sholomova, A A Kuzina, D A Maidan and A P Amosov.....198



012038
OPEN ACCESS  
Influence of synthesis conditions on the crystallinity of hydroxyapatite obtained by 
chemical deposition 

N E Toropkov, V I Vereshchagin, T S Petrovskaya and N S Antonkin.....205

012039
OPEN ACCESS  
Developing porous ceramics on the base of zirconia oxide with thin and permeable pores 
by crystallization of organic additive method 

K S Kamyshnaya and T A Khabas.....212

012040
OPEN ACCESS  
Influence of dispersion state of initial AlN powder on the hydrolysis process in air 
environment 

A A Ditts, I B Revva, N Y Grishko and R V Tarnovskiy.....216

012041
OPEN ACCESS  
Influence of temperature and glass composition on aluminum nitride contact angle 

R Tarnovskiy and A Ditts.....222

012042
OPEN ACCESS  
Increase in composite binder activity

R Fediuk, A Smoliakov and N Stoyushko.....228

012043
OPEN ACCESS  
Fly ash particles spheroidization using low temperature plasma energy 

V V Shekhovtsov, O G Volokitin, A A Kondratyuk and R E Vitske.....233



012044
OPEN ACCESS
Energy-efficient LED irradiator for greenhouse cropping 

T V Grechkina, V I Korepanov, A Sh Omarkhan and S B Turanov.....239

012045
OPEN ACCESS
Evaluation of the effect of led irradiator spectral content on the development of 
greenhouse plants 

S B Turanov, A N Yakovlev, V I Korepanov, D A Buzmakova and T V Grechkina.....244




