


The K. Kordonsky
. Charitable Foundation
The 12" International Conference

RELIABILITY and STATISTICS
in TRANSPORTATION and COMMUNICATION
(RelStat’12)

17-20 October 2012. Riga, Latvia

Organised by

Transport and Telecommunication Institute (Latvia)
The K.Kordonsky Charitable Foundation (USA)

in co-operation with
Latvian Transport Development and Education Association (Latvia)
Telecommunication Association of Latvia (Latvia)
Latvian Academy of Science (Latvia)
Baltic Operations Research Society

ABSTRACTS

Edited by

Igor V. Kabashkin
Irina V. Yatskiv

RIGA - 2012




Abstracts of the 12" International Conference RELIABILITY and STATISTICS in
TRANSPORTATION and COMMUNICATION (RelStat’12), 17-20 October 2012, Riga, Latvia.

THE PROGRAMME COMMITTEE

Prof. Adolfas Baublys, Vilnius Gediminas Technical University, Lithuania

Prof. Maurizio Bielli, Institute of System Analvsis and Informatics, Italy

Dr. Brent D. Bowen, Purdue University, USA

Dr. Vadim Donchenko, Scientific and Research Institute of Motor Transport, Russia
Prof. Ernst Frankel, Massachusetts Institute of Technology, USA

Prof. Igor Kabashkin, (Chairman) Transport & Telecommunication Institute, Latvia
Prof. Eugene Kopytov, Transport & Telecommunication Institute, Latvia

Prof. Zohar Laslo, Sami Shamoon College of Engineering, Israel

Prof. Andrzej Niewczas, Lublin University of Technology, Poland

Prof. Lauri Ojala, Turku School of Economics, Finland

Prof. Irina Yatskiv, Transport & Telecommunication Institute, Latvia

Prof. Edmundas Zavadskas, Vilnius Gediminas Technical University, Lithuania
Prof. Michael Bell, Imperial College, United Kingdom

Dr. Vincenzo Punzo, Universita di Napoli "Federico 11", Italy

Prof. Andrés Monz6n, Politechnical University of Madrid, Spain

Prof. Guido Gentile, University of Rome, Italy

Dr. Jacek Mazurkiewicz, Institute of Computer Engineering, Control and Robotics, Wroclaw
University of Technology, Poland

Prof. Eftihia Nathanail, University of Thessaly, Greece

Dr. Klaus Nokel, Planung Transport Verkehr AG, Germany

Prof. Yury Paramonov, Riga Technical University, Latvia

Prof. Alexander Grakovski, Transport & Telecommunication Institute, Latvia
Prof. Jurijs Tolujevs. Transport & Telecommunication Institute, Latvia

Prof. Alexander Andronov, Transport & Telecommunication Institute, Latvia

ORGANIZATION COMMITTEE

Prof. Igor Kabashkin, Latvia — Chairman

Mrs. Inna Kordonsky-Frankel, USA — Co-Chairman
Prof. Irina Yatskiv, Latvia — Co-Chairman

Mrs. Elena Rutkovska, Latvia — Secretary

Transport and Telecommunication Institute
Lomonosova iela 1, LV-1019, Riga, Latvia
http://RelStat.tsi.lv

ISBN 978-9984-818-50-4

© Transport and Telecommunication Institute, 2012






~ The 12* International Conference “RELIABILITY and STATISTICS in TRANSPORTATION and COMMUNICATION - 2012"

ANALYSIS OF THE HEAT PROCESSES OF FORMING
'THE ALUMINIDE COATING ON THE GAS TURBINE BLADES

Eugene Kopytov', Viadimir Labendik', Valery Muhin’, Alexander Urbah®

"Transport and Telecommunication Institute
Lomonosov Str. 1, Riga, Latvia
Ph.: +371 67100614. E-mail: kopitov@tsi.lv

’Riga Technical University
Kalku Str. 1, Riga, Latvia
Ph.: +371 67089948. E-mail: Aleksandrs.Urbahs @ rtu.lv

prywords: gas turbine, turbine blade, heat-resistant alloy, aluminide coating, mathematical model of the
heat processes of coating formation

Testing the heat and corrosion stableness of the nickel heat-resisting alloys samples and
the experience of the turbine blades performance at the ship and stationary power plants have
shown that the coatings made by the method of saturation from suspensions with heating in the
air are present better exploitation properties in oxide and corrosion-active media in comparison
with the corresponding protecting layers (aluminising, aluminum-silicification), obtained from
powders or employing other popular methods [1, 2, 3].

With the help of analysis of physical-chemical and heat processes, taking place in the
process of heating the aluminum suspense deposition, applied on the steel surface and with the
research of the procedure of forming the coating on different classes of materials, it is stated that
the formation of the protective layer takes place by means of crystallizing the melt, resulted
from the base dissolving in the liquid aluminum. The moving forces of this processes are not
only differences in thermo-dynamic potentials of the hard metal atoms in the crystal grid and in
liquid metal, but also a substantial gradient of temperature between the overheated, relatively to
the isotherm, saturated melt of aluminum and lining. This process also results in the
concentration of the melts with the alloyed elements of the nickel alloy, especially with chrome,
increasing the resistance of nickel blade alloys to the sulphate-oxide corrosion. The process of
crystallization is not equilibrium due to the high speed of the heat elimination from the surface
~of the overheated liquid phase sector and the solid base.

Aluminising (aluminum-silicification) from suspensions with heating in the air can be
used for improving the properties of coating obtained by the methods of electronic-beam
evaporation and condensation or ion-plasma spraying. The liquid phase provides “healing” of
the micro pores of this type of coating, while the high rate of the process (10...25 min) provides
the possibility of local applying the coatings, then the comparatively low temperatures of the
parts heating, coinciding with the temperature of aging and burning out of the majority of nickel
‘heat-resistant alloys, will provide the technological and the cost advance in comparison with
aluminising in powders.
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