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The Lab

> Since 2010
» MHD as major topic since 2017

» Only simulations

» 2 (+1) permanent key scientists
» 4 Phd’s

» 2 Master students

» 6 Research projects



Industry partners
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Research project : EM Brake process during
continuous casting

t=0.00sec

Induced electric current: Flow: Magnitude and turbulence
Lines and magnitude (Q criterion)



Research project : EM Brake process
during continuous casting
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» Effects of the applied magnetic field on rotating and vortical
flows
Fundamentally these kind of flows are very common in
continuous casting and also in astrophysics, such vortex exist on
the surface of Jupiter and Saturn.

» Effect of the applied magnetic field on sub-grid turbulence

It is very important to simulate correctly the interaction
between the applied magnetic field and the sub-grid turbulence.
The application of a magnetic field strongly modifies the
turbulent flow: turbulent eddies become aligned and elongated
along the imposed magnetic field.




Research project: MHD in vacuum arcs
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10000 fps, 2.5 us
courtesy of P. Chapelle (NANCY) France

» What is a cathode spot ?

we will try to simulate the explosion
occuring at the catode spot and try to
understand its strange behavior.

» Collective behavior of the spots
To be coupled with external magnetic
fields, and plasma pressure.

» Melting / dripping in the VAR
process with interaction with the
plasma and the cloud of spots



Research project: MHD in Electric arc furnaces (EAF)

___— Three electrodes
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Source: K. El-Akruti 2016

Arc-liquid interaction:

» Plasma at ambient pressure
» Compressibility

» Influence of external B fields
» Chemical reactions




Interests

» Low Rm MHD

» Multiphase MHD

» Plasma-Liquid metal interaction

» Electrochemistry at strong electric current
» Effects of MHD flow on solidification



