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Recent Trends in Magnetic and Electronic Materials
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Synopsis

Recent trends in magnetic and electronic materials including permanent magnets, soft magnetic materials, light emitting diodes

(LEDs), and target materials are reviewed.

1. (U OIS

5 - Wf3, OA-AV, K&, HExRMd, HBjH, [BF,
HBHVINETANF =3I BT B BSOS L - B
AL ANE - R SR OB R IIFE LW O
HDHNS, ZNSOEAMHES IS B OVEREIN LK EF
HLTwbheiwnz s, 2LT, MIEREELTALF— - FiF
MEDS M 2 L o C WD HIE, SRR - IT
DB ANF—AL, HEEOBRMRE, HoHVIFHE
RET AN F— 2 L7-@ =R % E OB 5E A3
ERE L LTROLNTEY, ZOMROIZOIZHMFHERE
DI LRHM B AL TH B, FRIZEE R EE R
OB R ETMEORFETHY, HATIE, Zh
T TENTMED I SN TS L, 4RO RAEHME %
RZELTOCLER DAY, ARRTIE, AABOHE, &
WEVEMEL, FE4 44— (LED), BXUY—7"y MRS
B9 2 B DEARTEYI - TS EIAZ B S BB 2 R 5.

2. XABAMH
2. 1 XABBHHOBRERSLUTHER

KABANK, 7294 Migh, 7TIv=afih, BLOF L

AT (Sm-Co 52, Nd-Fe-B &, BLXU Sm-Fe-N%&) 12k
MEND, NOORLFFE#EP% Figd (IR d. A1
WAoo LN REATHY, ZDHFTH Nd-Fe-B A%
A RD AN F %355,

1990 EAA AT F Tl A L E LA W IRE 2ES IS
TFHINTzH, 1983 SR I2FEF S 72 Nd,Fe, B” %8 2 5 1L
AW RIEE > T v, ME—, TbCu, RIS % $D
Sm(FeCo),N 7% Nd,Fe,,B & ) K& & fgflifi bz > LAVR
NP b0, KAWL 500 CLLETHET 47088
X AREEALD LT AL, Nd-Fe-B BEfifis A DR AT
ANVF—FEE WL LIRS D, 72720, KU N
AOHTIE Sm-Fe-N RO 3 amdstEz b6 P, EElhs
M, AERIIIRERICH 5.

ZD 10 FEBOKAEAME OB E LTWVWR S
&1E, Nd-Fe-B RfAMHE OBEFFHEALA SN2 L TH
. RAICTIED B0 FRBBEHEEL D D\ NIRRT HA)
L, HH oK KFAELANF—IETDH 5 512 kI/m’ (64

MGOe) 12ED&ED2H 54, Bz, BERERAIZBWT
1, A LEER AR A Z A7 0 v ARSI L0 A
EHER R L TR LA ED-2 L, fEnT (b
LI 2 @morz2 b, AV IC BV TR S
IR % S O MR AL E S 0722 L R EOUED R & Y,
LRI TH Nd-Fe-B %47 (MQ3) (22T, ML

2008 4E 12 A 23 H5 A+

* 1 (A F—ETF%EH0 (Development Department, Daido Electronics Co., Ltd.)

* 2 RIFFFASERIIZER 7 4EE (Daido Corporate Research & Development Center, Daido Steel Co., Ltd.)

* 3 K[FEFFRHF 5B B 5 £ > % —, 1% (Dr. Eng., New Business Development Center, Daido Steel Co., Ltd.)

% 4 K[ RSEE AR AEAT L 3350 (Advanced Materials Div., Daido Steel Co., Ltd.)

* 5 RIEUFERSHIEOII7EBI %A%, % (Dr. Eng., Daido Corporate Research & Development Center, Daido Steel Co., Ltd.)



110 EREG £80%& 175 2009 4

O AR AR B & TP LA R S 0. i,
R R E DAIZ Dy ZHFESED Z EIZE-T, R
FEDIKT /NS IR DD BRBEI BT g7 2 L AVR S
729, MRGHEMATND ZOFHR, BIRE (EEL)
BRI B B8 T AN X =R LOH R 5 )5 ks LTHIRF S
TVa.

B F AR Y N E TR, BEMR OB, R VR
LD S TR RUGEA 2 S, Table 1 ISR ELA £ 2R
¥ REEADSBSE STz, SHEBUBR IR E B A4

wl, LS RBIELES " iz, HEESEHTOM
BRI RL WG, 7272, EMRIERAICHERD LRET
LRI REZ LV S LEETHIZD, FRT ANV F—REHE
VOPEFTTH A, £ZTC, BIROMEELRIA, &5\
BGOSR BHED SN, AT AV F—FEDHE
SR E RS LNV D 7 L — R LB SN TNS 7,
WA HINLEE LCOMREEDL e
7RPELRSE, Thbb, FEICE LA oML E
TroTETWA, BIZIE, BT sE—s1kREY

400

320

Sintered

Rare Earth Mz

agnet

are Earth Mag

net (MQ3

240

'Hot-Formed R

160

Alnjco Magnet

5

Maximum Energy Product, (BH),,, (kJ/m?)

Ferrite

800

1600

Coercivity H,; (kA/m)

2400

Fig.1. Magnetic properties of various permanent magnets.

Table 1. Magnetic properties of various rare-earth bonded magnets.

Magnet B Coercivity Hes Hey (BH)max
T kA/m kA/m kJ/m3
SmCos Anisotropic Injection 0.52~0.68 310~440 480~800 4484
Sm2Co17 Anisotropic Compression 0.68~0.89 400~640 440~960 80~144
Nd-Fe-B Isotropic Compression 0.62~0.77 380~510 520~1350 56~99
Nd-Fe-B Isotropic Injection 0.41~0.72 250~460 570~1350 28~76
Nd-Fe-B Anisotropic Compression 0.82~1.10 520~700 870~1700 110~200
Sm-Fe-N Anisotropic Injection 0.60~0.81 430~530 660~820 68~115
Sm-Fe-N Isotropic Compression 0.56~0.80 390~520 720~852 57~110
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Fig.2. Consumption of permanent magnet materials.
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Fig.3. Magnetization inclination of MQ3 magnet.
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Fig.4. Analysis model of a 4P12S motor.
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Fig.5. Relationship between waveform of cogging torque and magnetization inclination angle.
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Fig.6. Assembly sample of injection-molded magnets; a) simultaneously molding, b) two-
materials molding of magnet and POM resin, c) two-materials molding of magnet and soft

magnetic powder.
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Table 2. Failure rate of MED8P54 under 20 mA
operation at RT estimated from acceralation life tests
of various conditions.
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Fig.9. Market of sputtering target.
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Fig.10. Warldeide trend for CCFL. (JLEDS).
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