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The model, based on the interna! variable theory, describing behaviour of metals during 

hot plastic deformation, is presented. This model is coupled with a typical thermal-mechanical 
finite-element solution for hot metal forming processes. Problems connected with simulation of 
hot forming of steel and aluminium alloys in the variable conditions are discussed. Two types 
of materials are considered: i) those showing a delay of the response in transient conditions, ii) 
those reaching without delay a new level determined by the equation of state for new conditions 
of deformation. The model is verified experimentally. 

1. INTRODUCTION

Understanding of basie principles of metal behaviour during plastic deforma
tion is necessary for proper design of metal forming processes. Modelling of vari
ous phenomena, which take place during hot plastic deformation, is an important 
factor aiding the technology design. It enables the prediction of microstructure 
and properties of finał product, which are often difficult to be determined ex
perimentally (1, 2). Severa! models describing the processes taking place during 
hot and cold plastic deformation, creep, superplastic deformation, annealing and 
fracture, have been elaborated. One should realise that most of these models do 
not have physical interpretation and further research should be carried out to 
improve them. These models usually fail in the case of processes characterised 
by variable conditions of deformation or varying directions of strains. Applica
tion of internal variables to the description of the state of materiał during hot 
deformation introduces a physical basis to the models. 

Changes of the main directions of strains during plastic deformation are 
important both for the users of products (fatigue) and for the producers (e.g. 


































