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Motor Application of NEOMAX® Nd-Fe-B Anisotropic Ring Magnets
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Masanao Kamachi Sintered Nd-Fe-B magnets with superior magnetic characteristics have a variety of

=M @Er applications. One of our signature products, the NEOMAX anisotropic ring magnet, has found

Takeshi Yoshida wide use in the automotive industry, in home appliances, and in FA. Ring magnets can also be
used to produce highly efficient motors. In this paper, the features of the NEOMAX
anisotropic ring magnet are introduced, and the results of a case study of its use in motors
are described. It is shown that it is possible to reduce both the magnet weight and the motor

% BueEHtat length by 20% compared to a multipole radial ring magnet that has a distinctive magnetic
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orientation in addition to the advantage of ring structure.
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Fig.5 Induced voltage in ring magnet motor

32 HBRHIM)ITBADHIELC U — M

RSP v PR Z DIV o NGBS O R R B
G & O NS IR NBECOR 23 250, D F D, RN
R AR L 2 TEXWZ EARBDO—DTH %,
EoT, ¥ AV M BKU IO T LRGN VoA E
W=t — & — TIRMHE & 75 2 A N 0O g o]
B, u—a—a7hRREE LD, KD, WmEHNE
V) Y A OGS, WA NN IERE O R A B
FTHIELNREL 5D, R6ITRT &S LfilgS v 9 —
PRI K DO — 2 —2FT 23 Z LA REE 55,
BiEA >~ — PERIZICK D, 2 X PETIRMA L T — 4 —
a7 E&Ltu—4—a7E& Ty 7 FOMNITIA N, T—
A—a7DAXFOHIEATTREE 2D, X512, AN
EOREMIN TRE A RE L 2 D EAONEN T L 212 &
A4 A FOHRKE ATREL & 5. E— 4 — R Tl

10 | B £B#H#® Vol.35(2019)

R DR EESTPE Y > 7 B R A O 2 1k A 1 O IR %
WBIEEIRDOIRISI A T, BANE»BiRE 22 2L
I2& 50 —2 —0ERLE LTA F — ¥ v KIRONRS
Wity cx 5,

Shaft

Multipole anisotropic

ring magnet
[I_“ R

esin mold

—

Rotor assembly

6 WBEAMYITHADEES Y — MR
Fig.6 Resin insertion molding of multipole anisotropic ring magnet

4. V2 THADE—Z—OER%EE

41 E—2—HEHREIARE

FUTNERGME) VoA KOBESEY) VA
AEA LT -4 — %G L, T— 4 —FEo %17 -
2o SHENE, VUIBAODIEE ¢ 14 mm & L, 4 &,
6@,8@~hnf@ﬁumctx?—ﬁ—%ﬁﬁb%—
4 —W b s R T AGAOBAER S X UE -
& — iR A R L 72,

42 E—H2—EIEH

et € — & — ORI KOO REER1ITRT,
SAMEOBMMRICEWT, V7RG v WA
Bk OBV v IR E T 558 OAa ik E
A L7z, AR ¢ 14 mm &L, BANEIEZT VT
VR ¥ A DEAE ¢ 10 mm, WEGPEY V&
WA DEGEITZ N T OMEIZIS U 72 Y) 2 WA R
BOENREERE L2, SRIOBAZIRTIE 4k KO
6 Mz W THRIE M) v A DOBANER T VT
B v IBAOHANRELID /NS Kb, £z,
T VTR v IBAIC B W TEE T h OB
DXy 7 bv s MEREIZIL U7z 2 F 2 —HWAE %
WELTWD, WAODKEMEAEEIZ12TEL, 7Y
TIOLESFME Y V2R O R O M K O EIE 1 mm
ERYEL 7z,



NEOMAX® 4% ) > JBADE—L— D

®1 T2 —BWERS S CHARETEG
Table 1 Design specifications for motor and magnet
Radial ring magnet Multipole anisotropic ring magnet
Number of poles and slots ap6s | 6Pos | sP12s | sPes | 8Pos | 4pes | ePos | sp12s | sPes | 8pos
Outer diameter [mm] 14 14
Inner diameter [mm] 10 8.5 9.5 10
Number of poles — 4 ‘ 6 ‘ 8 4 6 8
Ratio of OD to ID - 0.71 0.61 0.68 0.71
Skew angle [degree] 30 ‘ 20 ‘ 15 ‘ 15 ‘ 5 N/A N/A N/A ‘ N/A ‘ N/A
Remanence Br [T] 1.2 1.2
Neutral area [mm] 1 N/A
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Table 2 Design conditions for motor
Outer diameter of motor @ 35 [mm]
Motor gap 0.5 [mm]
Slot opening 1 [mm]
Stator core material 35A300
Shaft and rotor core material S45C
Current density 5 [A/mm?]
Fill factor for coil winding 60 [%]
Thickness of coil insulator 0.3 [mm]
Output torque 50 [mN - m]
Magnetic flux density of teeth 1.2-1.4 [T]

| | Slot opening (1 mm)

OD (35 mm)

motor gap (0.5 mm)

7

E-2-@iRET I
Fig.7 Motor simulation model
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Fig.8 Motor design results
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Fig.9 Simulation results for output torque
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