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Introduction

The three types of ANSYS®
bhased thermo-chimio-
mechanical potshell models,
namely the “empty shell”, the
“almost empty shell” and the
“half empty shell” potshell
models been improved taking
advantage of the contact
elements facilities available in
ANSYS® 12.0.

They then have been used to
test two new designs, the first
aiming at eliminating the
vertical deflection of
monocoque potshells and the
second aiming at expending
potlife by lowering the
potshell floor.
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“Almost Empty Shell” Potshell Model

® Based on the usage of the quadrilateral Finite Strain shell element
(SHELL181) in the commercial code ANSYS®,

® Temperature distribution obtained from the full cell quarter thermo-
electric model applied as a body load to the entire potshell structure.

® Adding the lining geometry between the potshell walls and the cathode
blocks all around the potshell and applying a pressure loading as
boundary condition at the carbon block/side lining interface that is
lying on the Dewing strain-stress relationship.

e Elastic mode: solving the mechanical problem only by considering only
the elastic properties of the potshell steel.

e Plastic mode: solving the temperature dependent isotropic hardening
von Mises plasticity behavior of the potshell steel structure using the
MISO non-linear hardening option in ANSYS®,
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Improved “Almost Empty Shell” Potshell Model

Plastic mode:
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Improved “Almost Empty Shell” Potshell Model

Plastic mode:
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\ \ Interface pressure (VIPa)

The pressure that the side lining is applying on the potshell through the
contact interface can now be extracted from the solution.
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“Empty Shell” Potshell Model

® Based on the usage of the quadrilateral Finite Strain shell element
(SHELL181) in the commercial code ANSYS®,

® Temperature distribution obtained from the full cell quarter thermo-
electric model applied as a body load to the entire potshell structure.

e Internal pressure (or forces) loading scheme based on the cathode
block size and position relative to the potshell. That loading scheme is

at best semi-empirical and is typically considered as a trade secret.

® Elastic mode: solving the mechanical problem only by considering only
the elastic properties of the potshell steel.

® Plastic mode: solving the temperature dependent isotropic hardening
von Mises plasticity behavior of the potshell steel structure using the
MISO non-linear hardening option in ANSYS®,
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Improved “Empty Shell” Potshell Model
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It is now possible to apply as boundary conditions to the “empty shell”
model the contact interface pressure distribution extracted from the
“almost empty shell” model solution.
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“Improved Empty Shell” Potshell Model

Plastic mode:
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The resulting improved “empty shell” model displacement solution is now
quite similar to the “almost empty shell” model displacement solution.
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