Modern physico-chemical approaches for modelling and controlling the processes of ladle treatment of steel
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Control systems based on the mathematical and computer models play the dominant role in a development and optimization of modern metallurgical techniques. There are two types of such models. Some of them are based on the statistical data describing work of the specific equipment, shop or a technological chain and, therefore, their range of application is extremely limited. Others are founded on the physico-chemical regularities of metallurgical processes established as a result of fundamental researches. Recently the intensity of the basic studies has increased in connection with computer technological expansion. These systems are characterized by universalism and enable controlling technological processes taking into account the features of any specific melt. Thus they allow the achievement of great technological and economic effect. Development and creation of these models and systems is the long-term process, it is laborious and demands of great intellectual and material inputs. Longstanding fundamental researches in I.P. Bardin TsNIIChermet that are characterized by high scientific and methodical level have been resulted in creation of physico-chemical models based on fundamental chemical reactions for refining processes, alloying and chemical composition finishing during the ladle treatment of steel. It has allowed us to develop the complex of applied programs intended for the solution of practical problems of ladle metallurgy process control, development of new technologies and perfection of existing processing. Its use in practice enables receipt of great technological and economic effect.
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