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STRESS ANALYSIS IN THE EXTRUSION OF BIMETALLIC TUBES 

J .L. AL CAR A Z ( BIL BAO), J.M. MART f N EZ- ES N A OL A 

and J. GIL-S EVI LLA N O (SAN SEBASTIAN) 

Stress analysis of the flow of a bimetallic tube in the process of extrusion through a conical 
die is presented in this paper. Two materials are involved in the process, one of them being of 
lower thickness and exhibiting fi ner properties than the ot her. The stress field is determined 
by assuming an axially-symmetric radial flow and materiał incompressibility, with no velocity 
discontinuity along the materiał interface and including friction between the bimetallic tube 
and the tools. Different extrusion conditions and different materia! combinations are compared 
to assess their influence on the stress levels in critical zones for the two possible locations of the 
finer materiał. lt is concluded that the most influential parameters seem to be the yield stress 
ratio and the friction with the die. 
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C, Co, K, A1, A2 constants, 

NOTATION 

aa, a1, a2 mandrel, interface and die angles, 
Ao, A1 initial and finał cross-sections, 
C.R.A. corrosion resistant alloy, 

..:1 friction contribution parameter, 
D;1 , (jij strain rate and stress tensors, 

f void growth parameter, 
F piston force, 

h, l[t, H, F1, F2, F3 functions of 8,

m !ocal friction factor, 
mo, m2 friction coefficients with the mandrel and die, 

r, cp, 8 spherical coordinates, 
ro, r1 radial coordinates at the en try and exit sections, 

Ro, Rf out er radii at the en try and exit sections, 
R1 initial interface radius, 

Rm mandrel radius, 
(jh hydrostatic stress, 

u, v, w velocity components, 
Y, Yi, ½ yield stresses (1 stands for inner, 2 for outer), 

71, l equivalent stress and strain, 
Y mean yield stress. 
















































