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Extrusion Process

Heated and softened metal Is forced
through a die with a predefined
shape



Extrusion through a conical die
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f3D slice of geometry modelled

3D Mesh
fRed — initial position of workpiece
fOrange — initial position of air

fBlue — position of die



Free surface contours

t=25secs

t=50secs

t=7/5secs

Red contour indicates position of workpiece



Temperature and Strain Rate
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Effective Stress and Deformation

t=25secs Max stress
=11.8MPa
Max stress
t=50secs = 20.8MPa
Max stress
t=75secs = 33.2MPa

Effective stress contours due to thermal behaviour and pressure load




Extrusion through a U-shaped die
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Mesh Simulation Results



Parallel performance results

Processors Run time Speed-up
(hours)
1 81.9 1
4 18.3 4.48
8 10.2 8.03
12 7.5 10.92
16 6.1 13.43

Single phase mesh partitions on 16 processors

Mesh - 63220 elements

Itanium IA 64 cluster running Linux OS

Eight nodes, two 733MHz processors per node
Each node with 2 Gb memory & 2Gb swap space




Conclusions

Key Features of PHYSICA

Fully 3D Unstructured Mesh

State-of-the-art algorithm

Incompressible/Compressible Fluid Flow(Including Turbulence)
Heat Transfer (Including Phase Change & Chemical Reactions)
Non-linear Solid Mechanics

Magneto-hydro-dynamics

Aero-acoustics

Powerful pre and post processor (e.g. FEMGV)

Data Import/Export Facilities

Compatibility with a Number of 3" Party Codes.

Extensible Via User’s Subroutine

Fully Parallel Version Available




