
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-5108-5501-4 
ISSN: 1757-8981 

International Conference on 
Modern Technologies and 
Materials of New Generations 
(MTMNG-2017) 

Tomsk, Russia 
9 – 13 October 2017 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 286 



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© (2017) 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. (2018) 
  
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 286

The International Conference "Modern Technologies and Materials of New 
Generations" 

9–13 October 2017, Tomsk Polytechnic University, Tomsk, Russia 

Accepted papers received: 14 December 2017 
Published online: 2 January 2018 

Preface

The International Conference "Modern Technologies and Materials of New Generations" 

Peer review statement 

Papers

Computer simulation of low-temperature composites sintering processes for additive 
technologies

A O Tovpinets, V N Leytsin and M A Dmitrieva.....1

Increasing durability of bearings by the application of technological operations on the 
basis of cyclic elastic deformation of the rings 

A V Korolev, A A Korolev, A F Balaev, A S Yakovishin and A A Korolev.....6

Chemiluminescence and reactivity of the composites based on blends of polypropylene 
and polyamide 

N V Vorontsov, A A Popov and A L Margolin.....11



Investigation of chlorinated modifier content influence on the physical-mechanical 
properties and vulcanizing characteristics of rubber and rubber mixture 

K V Sukhareva, I A Mikhailov, Yu O Andriasyan and A A Popov.....16

Investigation of surface halide modification of nitrile butadiene rubber 

K V Sukhareva, I A Mikhailov, Yu O Andriasyan, E E Mastalygina and A A Popov.....21

Fine Structure Study of the Plasma Coatings B4C-Ni-P 

E E Kornienko, V A Bezrukova, V I Kuz'min, V S Lozhkin and M K Tutunkova.....25

Study of the structure and chemical composition of the protective coating of a fist stage 
gas turbine blade after regenerative heat treatment 

D I Davidov, N V Kazantseva, N I Vinogradova and I V Ezhov.....30

Analysis of the ceramic layer microstructure influence on plasma spray thermal barrier 
coating performance 

V I Bogdanovich and M G Giorbelidze.....36

Biological degradation of gas-filled composite materials on the base of polyethylene 

E A Grigoreva, N N Kolesnikova, A A Popov and A A Olkhov.....43

Examination of the junctures of aluminium and dielectric structures using subminiature 
eddy-current transducers 

S F Dmitriev, V N Malikov, A M Sagalakov, A V Ishkov and A O Katasonov.....50

Nanofiber-bonded cloth materials based on poly-3-hydroxybutyrate with antibacterial 
properties for medical purposes 

P M Tyubaeva, A A Olkhov, S G Karpova, A L Iordansky and A A Popov.....58



Alumosilicate ceramic proppants based on natural refractory raw materials 

T V Vakalova, L P Devyashina, M A Burihina, A S Kisner and N V Pashenko.....63

Spectral locus interpolation with splines in optical instruments 

I O Zharinov and O O Zharinov.....68

Evaluation of parameters of color profile models of LCD and LED screens 

I O Zharinov and O O Zharinov.....74

The research of statistical properties of colorimetric features of screens with a three-
component color formation principle 

I O Zharinov and O O Zharinov.....80

The nature of elastoplastic transition in low-carbon steel samples with and without welds 

L V Danilova and V I Danilov.....86

A proposal to improve a 3D printing technology of composite materials products 

I V Zlobina, N V Bekrenev and S P Pavlov.....90

Multilevel modeling of damage accumulation processes in metals 

K A Kurmoiartseva, P V Trusov and N V Kotelnikova.....96

The technology of forming Ti-Nb layers on the surface of titanium alloy plates using a 
high-voltage electron beam output into a protective argon medium 

I A Polyakov, E A Lozhkina, V V Samoylenko, M G Golkovski, V S Lozhkin, O G 
Lenivtseva, O E Matts and L V Chuchkova.....102



Influence of dunite mineral additive on strength of cement 

A A Vasilyeva, L V Moskvitina, S G Moskvitin, M P Lebedev and G D Fedorova.....108

Influence of Material Structure Crystallography on its Formability in Sheet Metal 
Forming Processes 

F V Grechnikov, S V Surudin, Ya A Erisov, A O Kuzin and I N Bobrovskiy.....117

Microstructure and properties of 3Y-TZP ceramic fabricated using PEG temporary binder 

S Veselov, N Cherkasova, R Kuzmin, E Drobyaz, A Felofyanova and Y Kalugina.....124

Dislocation based multilevel model for elastic-plastic deformation of polycrystalline 
materials 

E A Chechulina and P V Trusov.....129

Effect of copper on the structure and antifriction properties of cast hypoeutectoid steel 

N Stepanova, T Zimogliadova, A Ognev, D Krivizhenko, Yu Maliutina and O 
Zimogliadova.....135

Structure and Properties of Coatings Formed by Detonation Spraying of Titanium 
Powder

S V Panin, I V Vlasov, R V Stankevich, D V Dudina, V Yu Ulyanitsky and I S Batraev.....141

Multilevel model of polycrystalline materials: grain boundary sliding description 

E Sharifullina, A Shveykin and P Trusov.....146

Study of the effect of heat treatment on the structure of surface alloys formed on cp-
titanium plates by electron beam cladding in the air atmosphere 

V V Samoylenko, I A Lozhkina, I A Polyakov, M G Golkovski, V S Lozhkin, V A 
Bataev, O G Lenivtseva and O E Matts.....152



Structural features of the coatings of the Ni-Al system obtained by air-plasma spraying 

E E Kornienko, O A Rubtsova, I P Gulyaev and V I Kuz'min.....157

Numerical prediction of the elastic characteristics of spatially reinforced composite 
materials 

A N Anoshkin, P V Pisarev, D A Ermakov and K A Maksimova.....162

Design-experimental analysis of strength of composite flange with a delamination defect 

P V Pisarev, A N Anoshkin, V M Osokin and S V Turyshev.....168

Fiber optics method for nanomaterials diagnostics 

O O Ovseychook, V I Ivanov, A V Myagotin and G D Ivanova.....174

On the symmetry identification for the multi-level models of polycrystalline materials 

K V Ostapovich and P V Trusov.....179

Analysis of structure of hyperfine poly(3-hydroxybutyrate) fibers (PHB) for controlled 
drug delivery 

A A Olkhov, R Yu Kosenko, V S Markin, A K Zykova, P V Pantyukhov, S G Karpova 
and A L Iordanskii.....185

Spark plasma sintering of ceramic matrix composite based on alumina, reinforced by 
carbon nanotubes 

A A Leonov, A O Khasanov, V A Danchenko and O L Khasanov.....190

Analysis of type IIb synthetic diamond using FTIR spectrometry 

I V Klepikov, A V Koliadin and E A Vasilev.....196



Structure and properties of steel case-hardened by non-vacuum electron-beam cladding of 
carbon fibers 

A A Losinskaya, E A Lozhkina and A I Bardin.....200

Microarc synthesis of nanostructured radiation-absorbing coatings on aluminum and 
titanium surfaces 

T A Baranova, A K Chubenko, A E Ryabikov, A I Mamaev, V A Mamaeva and E Yu 
Beletskaya.....205




