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Development of Advanced Magnetizing Techniques
by Means of an Improved VMSW Method
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Recently, many improvements in electrical machines have been achieved by replacing conventional
permanent magnets with high-performance rare-earth magnets made from materials such as NdFeB. However, the
distribution of residual magnetization in permanent magnets is usually non-uniform, and the residual magnetization
cannot be measured directly. Thus far, predictions of residual magnetization in permanent magnets have only been
possible by using cut-and-try methods. To overcome this difficulty, this paper investigates the establishment of a
magnetization estimation method using numerical techniques. The results of simulated magnetization using the
improved variable magnetization and Stoner Wohlfarth equation (VMSW) method are compared with actual
measurements.
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Fig. 1 Definition of magnetization vector and outer magnetic
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Fig. 2 Occurrence of a residual angle.
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Fig. 3 Model used in the analysis.
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Fig. 4 Initial magnetizing curve (Nd-Fe-B).
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Fig.5 Magnetizing current waveform.
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Fig.6 Magnetic flux distribution.
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Fig.7 Residual magnetization vector distributions.
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three-dimensional magnetic field measuring devices.

400 (mT) 4. B—LREREOT-HORE D1 LOBEE

4.1 ¥ 1 ILOBEL
BREAANORSELEE2D L, RESDITUTITRT 22
DFGERBI-TRIVBVER A LLEEZ LA,

(1)  BERHEOERKEL.

(2  BERHLA—IIHHL TN,
BERHLORE SITBUBINKRE L, B LOBENIE N
IEEBRERYLDE L RELS RB LEZ OGNS, £77, BERHLO
B RER L ORE DR L KE OB—ERHY, W
FEbE—ThB I ENEE LV, #Z TARTTIL, BERL
OE—EZER L, X0 RERU AR EDTD, Bl

-5 0 5
Fig. 8 Flux density dis u;gméo ed with the i : A NOFRE I L S B TERART 21T o7=. Table 1 [ZHBMAR L
. uxX densil L n(:a]ﬂula Wi € 1Improve S, —
VMSW method. 7=HEETRT.
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Table 2 IRV ERBEIA N TOEREAOE—HE
HE LR EYTT. BEaALDIE) BERAET0.77
degree, FEHJAE T 0.44 degree BEAN/NEL 2o THE
D, BEaANLVDIE) BRI AN EHATEDH—LR
KB TZ 5. Table 3 12t a A VL EE A NVORERAL
DRESOH—ER LR LZFBERETT. BEBbLOKRE
EDBEKXEL EBEOENDLARNVIZE EBREBRILOKRE IR
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KEEDBKEL EHEDCEN0.02T T, EKaA LK
_RTO0.03T/HhELRoTEY, LVH—IZTRoTWDB. ¥
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Table 2 Comparison of the conventional residual angle
with the optimized one.

Coil dimension (mm) | Maximum | Average | Difference
(length X diameter) (deg.) (deg.) (deg.)
(Conventional) 361 1.42 219
100x110

(Optimum)

200 %110 2.84 0.98 1.86

Difference (deg.) 0.77 0.44 0.33

Table 3 Comparison of the conventional residual

magnetization with the optimized one.

Coil dimension (mm) . .
(length x diameter) Maximum (T) | Average (T) | Difference (T)
(Conventional)
100X 110 1.02 0.97 0.05
(Optimum)
200 %110 1.08 1.06 0.02
Difference (T) 0.06 0.09 0.03
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