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A New Retrieval Method for Permanent Magnetism of Ferromagnetic Objects
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Abstract The problem of permanent magnetism calculation of ferromagnetic objects is studied, a new technique based on
the magnetic field integral method and truncated total least square ( TTLS) method is proposed to solve the problem, which provides
a new technical approach for permanent magnetism calculation of ferromagnetic objects. Three-dimensional magnetic field integral
method is adopted in the provided method. Firstly, the forward model is used to calculate the induced magnetic field distribution of
ferromagnetic objects. Secondly, based on magnetic field’ s measured data of external space of ferromagnetic objects and calculated
value of induced magnetic field, the retrieval model of permanent magnetism is established. In order to reduce the effects of meas-
urement errors on retrieval calculation results, this paper uses TTLS method to solve pathological retrieval model. Permanent mag-
netism calculation of ferromagnetic objects is realized through combing the forward model with retrieval model. The instance of steel
plate’ s permanent magnetism calculation shows that the proposed method has good calculation accuracy, and it can reconstruct the
internal permanent magnetism distribution of ferromagnetic objects efficiently.
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Fig. 1 Schametic diagram of magnetostatic

field computation
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Fig. 2 Schematic diagram of relative location of

magnetic field measurement points and steel plate

R S BRI E R AT B T I 2 R



%34 Ji 1 4

V5 — AR R ) RN BURAT T 21 -

I 5 %6 . AR SE A 1000 mm % 200 mm X
6 mm, AIXTRE SR 140, TEWIMRZ SNRES B,
— 34 500 e, nT YAl AL B9 250, SR FH I R4 4 32
10 nT B =43 S il | )15 s I A5 21 17 1 2 B
TN AL x5 VT A5 A0 B 5 B B, I LA
T 30 5 SR A T WA 1 2 e e Py AT

R EE R A TITAR RN AR 53 31 52 SN

=34 500e, nT Fl B, = 34 500e, nT FRiALEAF
‘RM;&@TE%%&%zmn%?ﬁ¥ﬁwx
2 R LRGN T B RS B, RN B, LA i AN
A JR IV i A R0 [ i N A D

B™ =(B, -B,)/2,B* =B, - B™

mea mea mea

3.2 MR MEMEIEEITE

O™ » X

&

z V

B3 WS EERNER S REE
Fig. 3 Schematic diagram of hexahedron

mesh generation of steel plate
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Fig. 4 Internal induced magnetization
intensity distribution of steel plate under

longitudial magnetized
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Fig. 5 Comparison curves between calculated

value and measured value of Z-component

of induced magnetic field
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Fig. 6 Internal permanent magnetization
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