
O. Maloberti1,2, M. Nesser2, J. Fortin2, P. Dassonvalle1,3, J. Dupuis4, Y. Hernandez4, C. Pineau5, M. Caruso6, J-P. Birat7, I. Tolleneer6, L. Mattei8
1ESIEE Amiens, 14 quai de la Somme, 80080 Amiens, France; 2LTI Laboratory, IUT d'Amiens, Avenue des Facultés - Le Bailly 80 025 Amiens, France; 3MIS 
Laboratory, UPJV, 14 quai de la Somme, 80080 Amiens, France; 4MULTITEL, 2 rue Pierre et Marie Curie, 7000 Mons,Belgique; 5IRT-M2P, 4 rue Augustin 
Fresnel, 57070 Metz; 6CRM Group Metal Processing, Tech Lane Ghent Science Park / Campus 1-Zone A4B, Technologiepark 922A, BE-9052 Zwijnaarde
7IF-steelman, 5 rue du gate chaux, 57280 Semecourt, France; 8Metafensch, 109 rue de Thionville, 57270 Uckange.

L

Structure (context variable) Laser Description
(a) or (a’) p or p’ Depth of the MRZ or HAZ within the laser lines
(a) e or ζ Thickness of the sample
L (b) Width of the magnetic domains
(c) d distance between lines scribed by laser
(δ) or (δ’) δ or δ’ Depth of the MRZ or HAZ within the laser lines
θJ θJ angle between lines and the polarization
θw θw angle between lines and the walls direction
θDL θDL Angle between lines and the rolling direction

Demagnetization coefficient Nd:

r=(X,Y,Z)a
b

A
B

Surface magnetic 
domains 
refinement.
Interactions 
between the 
surface and the 
bulk magnetic 
structure have to 
be described 
elsewhere.

p

width and depth of Heat 
Affected Zone (p’, δ’ ) ? (HAZ)

width  and depth of Material 
Removal Zone (p, δ) ? (MRZ)

Walls spacing L vs 
sheet thickness ζ

Js = 2 T 
p = 50 µm
d = 5 mm
δ ≈ 0 µm
θDL=θJ=θw=90°
uan=uDL

Walls spacing L vs 
lines depth p

Js = 2 T
e or ζ = 0.5 mm
d = 5 mm
δ ≈ 0 µm
θDL=θJ=θw=90°
uan=uDL

Case with no closure domains, only theory & magnetic poles are considered

Walls spacing L vs 
lines spacing d

Js = 2 T
e or ζ = 0.5 mm
p = 50 µm
δ ≈ 0 µm
θDL=θJ=θw=90°
uan=uDL

Walls spacing L vs 
walls energy density
γw ∝ √(AexKan)

Js = 2 T
e or ζ = 0.5 mm
p = 50 µm
d = 5 mm
δ ≈ 0 µm
θDL=θJ=θw=90°
uan=uDL

aLaser treatment are performed by MULTITEL and metallurgical aspect covered by the CRM and IRT-M2P. bMagnetic modeling and measurements are carried out by the ESIEE Amiens.
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