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In my le
tures I will present a 
ase study from industrial mathemati
s related to steel produ
tion. In the �rst le
ture Iwill start with explaining some basi
 materials s
ien
e fa
ts about steel. After reviewing some 
lassi
al phase transitionmodels we will develop a ma
ros
opi
 nu
leation and growth model for multiphase steels. Then will use the heatequation to model the run-out table of a real hot-rolling mill. The resulting mathemati
al model 
onsists of a semi-linear paraboli
 equation for the evolution of temperature 
oupled to a system of ODEs to des
ribe the phase transitionso

urring during 
ooling. We will dis
uss some qualitative properties of the system, write down a �nite element s
hemeand dis
uss some numeri
al simulations.In the se
ond le
ture we investigate the 
orresponding optimal 
ontrol problem to �nd an optimal 
ooling strategyin order to a
hieve a steel grade with desired physi
al properties. We will derive �rst and se
ond order optimality
onditions in 
lose analogy to �nite dimensional nonlinear optimization. Then we will 
onsider a sequential quadrati
programming (SQP) approa
h for the numeri
al solution of the 
ontrol problem. If time permits we will brie�y tou
hthe subje
t of model redu
tion for the optimal 
ontrol problem whi
h allow the development of a real-time 
ontrolstrategy for the 
ooling se
tion, whi
h is of high importan
e regarding appli
ation in real hot-rolling mills.Curso: E
ua
iones en derivadas par
iales y métodos numéri
os, máster en Matemáti
as.Primera 
onferen
ia: Miér
oles, 18 de abril de 2012, a las 18h45'.Segunda 
onferen
ia: Jueves, 19 de abril de 2012, a las 16h00'.Lugar: Aula Europa, Fa
ultad de Cien
ias, Puerto Real.Finan
ia
ión: Plan de Movilidad del Máster en Matemáti
as.
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