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Introduction

In this work, the local magnetic material parameters of electri-
cal steel sheets considering the influence of cutting processes [1]
are determined. The methodology includes a sensor-actuator
system, capable to locally excite and measure the magnetic
flux density, numerical simulations and inverse schemes. In a
first step, the measured data is artificially generated by solv-
ing the magneto-static problem with the finite element (FE)
method using a 3D sensor-actuator system model. Further-
more, the samples under test (SUT) are divided into M sub-
domains, each assigned a searched-for linear isotropic magnetic
permeability.
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Inverse Scheme I/l

The parameter vector p consists of M linear relative perme-
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abilities (fir 1, fir,2, .- phr.ar)” and we solve the nonlinear least

squares problem
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with Fj(z;,p) = B{™(x;,p) — B™*(x;), N, the num-
ber of sensor-actuator positions, Ny the number of sensors,
Bsim(z;, p) the simulated magnetic flux density, B™®(x,)
the measured magnetic flux density, o the regularization pa-
rameter (computed by Morozov’s discrepancy principle), A the
magnetic vector potential and J the electric current density.

Inverse Scheme Il/Ill

The minimizer of the functional is computed via the quasi New-
ton scheme
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with I the identity matrix, g the search direction, p**f a pri-
ori information, A the line search parameter (determined by
Armijo rule) and B the approximated Jacobian using Broy-
den’s update formula
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Results

The artificially generated measurements are overlaid by a

Gaussian white noise with 10% standard deviation and the
following initial fiy inis, reference p,ref and correct firso1 [2]
relative permeabilities are assumed

Domain | Color Code | fiyinit | froref | fr,sol
1 499 1566 | 1225
2 . 1776 | 3085 | 2635
3 . 3345 | 4300 | 3948
4 . 4391 | 4829 | 4862
5 [ | 5000 | 5000 | 5000
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