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Abstract:

In this article state-of-the-art technologies developed by JFE Techno-Research are described in the field of
measurement and analysis of magnetic functional materials such as electrical steels and permanent magnets, which
are key materials determining EV and HEV motor efficiency and performance. Distribution of magnetic flux and field
strength around the welded in a stator core are analyzed using needle probes and H coils. AC eddy current loss
measurement of sintered Nd-Fe-B magnets using a developed AC magnetizing device revealed that eddy current loss
of divided magnet was greatly reduced even without any electrical insulation treatment in the contacting sides of the
divided magnets. Measured result was relatively consistent with the results of magnetic FEM analysis. In addition,
measurement technique in motor vibration is also featured, which are gaining emerging interest in EV and HEV
applications. Motor vibration was analyzed by using a motor evaluation system and a three-dimensional vibration

acceleration sensor.
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Fig. 1 Method of local magnetic measurement using needle
probe and H-coil
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Fig. 2 Magnetic flux density distribution measured by needle
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Fig. 3 Magnetic filed strength distribution measured by H-coil
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Fig. 4 Results of numerical analysis of magnetic flux density
distribution and magnetic field strength distribution
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Fig.5 Schematic diagram of (a) non-divided magnet and
(b) two-divided magnet
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Photo 2 AC magnetizing device for magnet AC eddy current
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Fig. 6 Eddy current loss measured in non-divided Nd-Fe-B
sintered magnet
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Fig.7 Comparison of eddy current losses measured in divided
and non-divided Nd-Fe-B sintered magnets
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Fig. 8 Analysis model of eddy current loss in divided and
non-divided Nd-Fe-B sintered magnets
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Model 1/8
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Relative permeability of magnet 10
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Fig.9 Comparison of calculated and measured eddy current
loss in divided Nd-Fe-B sintered magnet
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Fig. 10 Tracking analysis of motor vibration
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Fig. 11 Tracking analysis of motor vibration
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BT B A —3—F — Vi3 1600 rpm THUKIZ 7 > 72 8 &
ZoNB,

5. BbHYIC

AfETlE, EV/HEV & — & FRGIEAR 0 Sebi i SRR
P - TR Y LT, R T — & a7 O SR RIE B,
B Y ARSI OBISAERN, ' — 2 ARBIEATRIN &
N LT, 5%, BELoMEREIZY 7%\, EV/HEV HE—
ZIFEREDERLO RO ONB e EZ NG, JFET2 /)
J—FIIZRAET 2 BEHO = — 126 2 BE&HE -
T — 2T 2B L, TL DD D IDNRZ FoS—FF—
LT, INs0He CRIESETuRIE(FTFETH 5,

BEI

D RH#E, KAMESE, @HEIERE. JFE 2 F— Vo B0 5 85 ME
TSR DL O, JFE Hii. 2015, no. 36, p. 6-11.
THIEE, GHE%, haE— JURIER. 39T & 2 /5w
BRI DO PAE B & CREXHEE D2 L. BRUA M SGEE A, 2005, vol.
125, no. 3, p. 241-246.

2)

3) JEPHERE, THIFEE, FYIEEZ. EEEEERE0/VIE, EREbE kI

EWRY 2 4THRIN LR B R AR. ) 1TRLEk ). 2003, vol. 35,

no. 1, p. 1-6.

BRI, KRERG, WEIER, FHFEE, (LS, #BHASERL S

NRICBT 2 H5 MBSO SHER . DA KRR

2006, vol. 30, no. 2, p. 196-200.

THIS, RS, AHER. » LIk 2 80 IES Lo

KIfgeht. BRAR< 72T 4 7 AMFREERL. 2005, MAG-05-42, p. 21~

26.

6) SREHERS, EREREA, R, G2, BTk SR EAR O R
FPE OIS THEAEPERTHIG ¢ IPM & — & OREYYRNT~ DM, BREAEH

1E2% - RS TRIZERE R 2011, SA-11-25/RM-11-25, p. 61-66.

FHAE, RBHEE, WiEE. JFE 2 F— v 0T — K R

JFE £, 2015, no. 36, p. 24-31.

A, Wang, J.; Howe, D. 7KARIAG 7' 2 L A€ — & ORI

JFE $#R. 2005, no. 8, p. 17-21.

K E5E. EV < HEV & — X282 AISHOH ) fa. BRra

=72 T 4 2 AWEEERL. 2015, MAG-15-164, p. 57-60.

HiEKE. ' — 2 OERGIIRI FEA TN ¢ ARIR. A 2R

2007, vol. 110, no. 1058, p. 62.

THERHE, GHER, AHEAN. BHEHOFELEE — 212810 5 i+

PRODWEAEFE DO ERENE. ) ISEEEER. 2003, vol. 35, no. 1, p.

16-20.

THIRE, GHER, AHEA, KbE. ERECE2 770

2 DC & — X DA RHE. BRFA OSSR, 2003, RM-

03-42, p. 49-54.

(N, SFIEW, THEE, GHEZ, FEEE, AHEA, 1

A, GEEHEIC & 2 RIPTREHUNE RS O FIGRINETEAN. BAUF X

ZEA. 1995, vol. 115, no. 1, p. 50-57.

R, RIS, SRIA, JUREEE. 7 H UKL O 2SRk,

BRCAEHGEE A, 1998, vol. 118, no. 2, p. 182-187.

AL, KGR, S SRR ORI B B REIR

R OfRNT ¢ KR BRUAERBHEEIT 7SR, 2002, RM-02-135, p.

13-18.

SiEE—, EERE, AGRRE. R A D AHEHSA O ZTREEIRK D

TIENE OV b ¢ oLk, BAUELSGES A 2004, vol. 124, no. 10, p.

869-875.

KM, HARHEE, hmssE, Rt KR, B RARL

BB BBIOBAGHI E T & 258, 2019 FEBLEREREIS

FHERFIR 22 TR AR, 2019, no. 4-5, p. 99-102.

4

5)

7

8)

9

10)

1D

12)

13)

14)

15)

16)

17)

JFE £t No. 47 (2021 4F 2 H)
Copyright © 2021 JFE Steel Corporation. All Rights Reserved. ZXfE[Hiiin


https://www.jfe-steel.co.jp/research/giho/036/pdf/036-03-2.pdf
https://www.jfe-steel.co.jp/research/giho/036/pdf/036-03-2.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/35-1/j35-001-006.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/35-1/j35-001-006.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/35-1/j35-001-006.pdf
https://www.jfe-steel.co.jp/research/giho/036/pdf/036-06.pdf
https://www.jfe-steel.co.jp/research/giho/036/pdf/036-06.pdf
https://www.jfe-steel.co.jp/research/giho/008/pdf/008-05.pdf
https://www.jfe-steel.co.jp/research/giho/008/pdf/008-05.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/35-1/j35-016-020.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/35-1/j35-016-020.pdf
https://www.jfe-steel.co.jp/archives/ksc_giho/35-1/j35-016-020.pdf

