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The aim of this paper is to analyses the influence of boundary conditions on plastic flow 
kinematics during hot extrusion of aluminium alloys. Clay and plasticine have been used as a 
substitute materia!. The shape and distribution of a dead zone, conditions of increasing the 
boundary layers and their influence on flow kinematics have been done using the modelling 
experiment. Kinematics of plastic flow and especially, range of deformation region allows to 
predict stresses distribution on contact surface between the die, container and the extruded 
materia!. 

1. INTRODUCTION

In modelling experiments of plastic flow, especially of the metal extrusion 
processes, very often plasticine has been used as a substitute materiał [6]. The 
classical extrusion process researches were executed also on real materials [7, 10]. 
The boundary layer was excluded completely as a result of these investigations. 
Moreover, the influence of the boundary layer on plastic flow kinematics was 
excluded as well. lt took place because the phenomenon of increasing the bound
ary layer appears under special conditions in the extrusion process. Mostly the 
motion of the ram effect has been observed, especially in the vicinity of regions 
situated near the ram during the process. The experiments on real aluminium al
loys and numerical simulations have confirmed the existence of a boundary layer 
in hot extrusion processes [8, 9]. The same assumption was made for the physical 
model, which has been analysed in the present work. lt seems to be important 
to prove that the boundary layer occurs using the substitute materials. In this 
case the low cost of the experiments and equipment has determined the method
ology. Therefore, special model experiments using substitute materiał have been 
designed and carried out. To ensure that such model experiments provide useful 
information it is essential to select model materials and prepare samples that 
would exhibit (preferably at room temperature) similar behaviour and similar 
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