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Introduction
Heat treatment (quenching) is widely used in practice. Parts of all machines, beginning from bicycle and ending with large trucks, undergo heat treatment. 
As a rule, parts made out of alloy steels are quenched in oils or aqueous polymer solutions of high-concentration. These media are not ecologically clean and safe at the work. 
We have developed principally new quenching methods, which solve this problem and are as follows: 
·  Increase the service life of steel parts
·  Use steels with lower alloy 
·  Elimination oils and polymers since a plain water is used 
·  Increase the labor productivity.
The technology proposed goes in advance of the development of heat treatment industry, since it requires as follows: 
1. design and production of special equipment; 
2. full automation of heat treatment processes with mathematical description; 
3. production of new less expensive materials 
For the successful promotion of the new technologies it is necessary to unite efforts of teams working in various scientific fields: 
1. Material science and metallurgy
2. Heat and mass transfer
3. Computer science
4. Fluid mechanics
      and others. 

It is expedient to start the research by join efforts on the creation of database on cooling capacities of various quenchants. These databases include 
- initial heat flux densities;
- critical heat flux densities;
- heat flux densities and heat transfer coefficients for various heat transfer conditions.
These databases are of great scientific interest and they can be used by big companies dealing with the heat treating processes. 
For the creation of such database we have arranged teams of scientists and engineers. 
	Task
	Method of solving
	Team

	Determination of initial heat flux densities during quenching 
	On the basis of solving hyperbolic heat transfer problem
	Academy of Sciences of Latvia, Latvia
Academician Andris Buikis, Dr.Sharif Guseinov with young scientists

	a) Determination of initial heat flux densities on the basis of experiments 
	NANMAC – LISCIC PROBE

	…

Prof. Liscic with  young scientists


	b) Fluid dynamic, temperature distribution, heat flux and  heat transfer coefficients computation based of the conjugate heat transfer problems numerical solution as well as heat flux and  heat transfer coefficients estimation based on the experimental data and inverse problem solution technique  
c) Experimental investigation of heat flux densities during intensive quenching processes

 
	CFD (Computational Fluid Dynamic) computer technology with STAR-CD software
Special probe

	Institute of Engineering Thermophysics, Ukraine 

Prof. Krukovskyi with young scientists
IQ Technologies, Inc

USA

Dr. Aronov, CEO

	a) Determination of critical heat flux densities of various quenchants,
	
	Intensive Technologies Ltd., Ukraine 

	b) Study of the effect of surface-active substances upon  critical heat flux densities
	
	Dr. Kobasko
Mr. Dobrivecher,

Dr. Moskalenko,

Dr. Zotov,

Mr. Sergeyev

	c) Determination of heat flux densities and heat transfer coefficients for various quenchants. 
	Solving inverse problems by IQLab software on the basis of experimental data 
	

	Optimization of steel quenching processes on the basis of data obtained. 
	
	Intensive Technologies Ltd., Ukraine
Dr. Kobasko and young engineers


	Development of software for quenching process control 
	
	WSEAS




Discussion of results at conferences and in Journal on Heat and Mass Transfer, attracting large companies and scientists. 
What is new and fundamental in our research?
As is known, Fourier law at the initial time of immersing the heated part into the quenchant does not work. The initial heat flux tends to infinity. But actually it is finite. The modern intensive technologies require the determination of initial finite heat flux densities for their comparison with critical heat flux densities. 
This problem will be solved on the basis of solving hyperbolic thermal conductivity equation, which takes into account the finite speed of the heat propagation. The results of calculations will be compared with results of experiments made with Liscic probes.
The fundamentality lies in finding new methods of solving more precise Fourier law for the use of such results in the design of intensive technologies. 
Why results of research are very important for the practice?
Numerical methods of solving various technical problems and their computer implementation advanced far ahead. Nevertheless, in the field of quenching there are yet unsolved problems preventing the advancement of science and engineering. The initial time of the quenching process has not been studied yet deeply. At the same time this is a starting point, which has a great effect upon the development of the further process, depending on the value of critical heat flux density. Without understanding and description of the natural phenomena occurring at the initial time of quenching it is impossible to organize and automate the industrial quenching process. To avoid these problems, quenching of alloy steels is still fulfilled in oils, and, as a rule, expensive alloys are used and the contamination of the environment takes place. 
What are benefits for the WSEAS?
· The software will be developed for quench process control. 
· The number of conference participants significantly increase. 
· Journals will be sold much more.
· Workshops and special sessions will be more active and fruitful. 
· Ecological problems are partially solved, which are related to all of us. 
Companies which are interested to use results of the research
· IQ Technologies Inc, USA

· National Science Center “Kharkiv Institute of Physics and Technology”, Ukraine

· others
Countries which representatives take part in the project
· Croatia
· Greece

· Latvia

· Ukraine

· USA
