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the apparent permeability. The improvement in the apparent
permeability could refer to the local damage of the coating that
released locally the residual stress resulting from the coating
process.

4. CONCLUSIONS

To summarize, we showed that a short pulse laser treatment
is recommended to reduce the total power losses of grain-
oriented sheet at high induction level especially for frequency
50 Hz (operating frequency of electrical machines) while a
laser scribing with long pulse and high power is useful to
reduce these losses at low induction level for high frequencies
(harmonic frequencies).

Also, we concluded that the laser scribing with short pulse
improved the apparent permeability. Noting that in this study
we distinguished between the laser scribing and laser
irradiation because each one behaves differently on the
sample’s coating layer; the irradiation process doesn’t affect
significantly the coating layer while the laser scribing damages
it partly thus an insulating process is needed after laser
scribing maintaining the loss reduction and the in the apparent
permeability increase. In the future studies further
investigations in the correlation between different laser
parameters and these magnetic properties are required to
control the laser process.
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NOMENCLATURE

(B) average magnetic induction, T

f frequency, Hz

H, applied magnetic field, A/m

Hg static magnetic field, A/m

I, confidence interval

Is saturation magnetic polarization, T

m,, walls mobility, pm/s

n number of samples

n, volume density of walls, pm

Pt dynamic power loss per unit mass, W/kg

S standard deviation

Se walls surface, pm?

t time, s

X mean value

Greek symbol

& sheet thickness, m

K static internal permeability, H/m

A dynamic magnetization property, pm

c electrical conductivity, (Q.m)?

9 number between 0 and 1

0] magnetic flux, Wb

w angular velocity, rad/s





