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Model
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Stefan condition from mass conservation, for �
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Equilibrium parameters c1
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Solving the motion of the interfaces

Level-set method uses signed-distance function �(x; t)

�kl(x; t) =

8>><
>>:

+ min
y2
(t)

jjy� xjj2 if x 2 
k(t)n�
kl(t);

0 if x 2 �kl(t);

� min
y2
(t)

jjy� xjj2 if x 2 
l(t)n�
kl(t):

�kl is updated by convection equation with convection

coe�cient v ex;kln (x; t) obtained from(
�v ex;kln = 0 ; x 2 
kn�

kl ;

v ex;kln = d�kl

dt ; x 2 �kl :
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Solving the di�usion equation

Space discretisation by Galerkin FEM

M
=�(t)
dc
=�
dt

(t) = S
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�
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Time discretisation with backward Euler�
Mn+1
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=� +�tfn+1
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1D implementation
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1D implementation medium cooling
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1D implementation fast cooling
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1D convergence

Constant T = 800K
Start with end with approximated order

3 phases 2 phases 0:68

3 phases 3 phases 1:15

2 phases* 2 phases 0:83

*Interface ��� position as 3 phase-model ended.
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Future work: 2D level-set
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Future work: accuracy

Handling the (open) problem of jump in BC.

More accurate time integration (Theta-method, RK, ...).

Phase transformation in steel 15 / 16



Questions, suggestions, remarks, ... ?
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