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SOME KINEMATICALLY ADMISSIBLE VELOCITY FIELDS 
IN MULTIMATERIAL EXTRUSION ( 1) 
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Two different models of flow fields are proposed to describe plastic deformations during 
the extrusion of multi-metal composites. To construct the presented kinematically admissible 
flow fields, some information is adopted from experimental works concerning extrusion of lon
gitudially oriented metal composites. Formulae for velocities, strain-rate tensor and deviator 
of stresses are found. 

1. lNTRODUCTION

Metallic composite materials are heterogeneous materials consisting of two 
or more components bonded internally together; at least the largest component 
of that materiał (by volume) is a metal or an alloy. The type of spatial arrange
ment of components and their features decide on the flow behaviour of composite 
materials. 

All these structures are composites of various degrees of complexity. A typ
ical multimaterial consists of the core, a cylidrical body of one metal, which is 
surrounded by a concentric cylindrical sleeves of other metals. 

There are numerous papers concerning such deformation in co-extrusion but 
relating rather to bimaterial (as the simplest multimetal) extrusion, e.g. [1 - 5, 7, 
9, 10, 13], and containing analytical and experimental description of plastic flow of 
different metals . Most of the theoretical ones assume proportional flow, without 
taking into account the real behaviour of various metals deformed simultaneously. 
To approach the reality it is necessary to introduce true parameters of complex 

1 Paper presented at the 2nd Seminar "Integrated Study on the Foundations of Plastic De
formation of Metals", at Dąbrówki (near Łańcut, Poland) Nov. 16 - 19, 1998 






































