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Self-Estimate of the Author about
Scientific and Applied Contributions
With Autor Prof. Nikolay Tontchev
According to the Classification of Contributions by Groups of Common Demands
A. Innovations in Science
A2. Formulation of a New Theory or Hypothesis
1. A hypothesis is formulated that:
· Modeling the properties of iron-based materials as a function of the chemical composition makes it possible to identify effective solutions for defined multi-criteria problems for the complex of characteristics specified by the decision maker. Ranking these effective solutions according to their compositions and/or their energy consumption, leads to the identification of an innovative solution. 
· In the field of blanks, modeling the technology cost as a function of technological and organizational characteristics, nominates for various steel grades an aggregate allowing the assessment of equally possible to implement technological routes.
A3. Proving significant new aspects in Already Existing Scientific Issues and Theories
2. It has been proved the possibility to explore in theoretical terms with the modern capabilities of computer equipment and software, the impact of individual components on the value of the final properties through the apparatus of artificial neural networks to approximate and via a genetic algorithm for optimization,
3. It has been proved the ability to improve the properties of a representative of a certain class, by a multi-criteria procedure for determining the amount of alloying elements of the alloys based on the Taguchi method, which provides a quality for two simultaneous explored parameters, thus specifying the composition of the alloy, with respect to their values.
A4. New (or Improved, Enhanced) Scientific Solutions
4. With the help of theoretical experimental investigations there have been established approaches to identify effective solutions about the composition and the quantity of alloying elements and/or the values ​​of technological modes in the processing of iron-based alloys, improving the quality of pre-defined control parameters. 

5. There has been conducted simulation research and optimization related to the operational cost using computer models to elucidate the impact of technological and organizational parameters on the expertise of billets of metal processing. 

6. There have been created nonlinear analytical models for managing the properties of steels depending on the chemical composition in the heat-treated condition. This is an examination of the possibility to predict the properties of the workpieces using the apparatus of regression analysis. For this purpose there has been created a procedure and software for analysis of the studied parameters. 

A5. Obtaining and Proving New Data and Facts
7. There have been determined the optimal compositions of alloy steels of the martensitic class via a Pareto front with respect to the strength and the ductility, which are experimentally verified for a particular application. For the optimization of the number and the amount of alloying elements in low-alloy steels and also for the determination of the martensitic class with economical alloying, there have been designed models defining the relationship between the composition and the properties in curing condition /high temperature annealing and tempering /.
B. Enrichment of Existing Knowledge 

B1. Confirmation by Other Means of Already Known Facts and Data
 8. A methodology has been defined, applied and implemented for the research of a set of properties of a class of research tasks in the field of materials science. There has been created a specialized software for the automated implementation of the approach. The methodology is able to choose a material from a particular class of steels providing a required set of properties by controlling the energy cost. It has been applied to the technological process of chemical and thermal processing, recommending the material from the respective class and also the efficient mode of its processing.
9. The results oriented to practice are proposed for implementation in the industry.
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