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Design and Manufaturing of Magnetizing Fixture for Multipolar Magnet

Chul-Ho Kim

Chul-Soo Oh

Dept. of Electrical Eng. Kyungpook Nat. Univ.

Abstract - This paper deals with multipolar
magnetizing process which can exert a
considerable influence on the final performance of
permanent magnet machine. In combination with
impulse discharge magnetizer, the analysis and
design of magnetizing fixture using finite element
method is required to obtain the accurate
characteristics of permanent magnet for
small-size step motor. Simulated result of flux
density shows good agreement with measured
one.

1.4 £

A7 A 283, TR o
A3, AAAZH ol4E W Ao
ZEE HAE 47ANY £2E FEE 154
od itk Fojze AR Ay FFEI 3R
Mo AAEAFL HoZ o838l e HA.
A(Magnetizing Fixture)®] &% HA7 M35
ojof gt fE8A: HM¥E T 839 NFgH
A" A el 4K, g3 HHE Fae MdAE
Zz7] AA B4 Bt ol TN HAEI| 9
dAS EAHNE Y& nejslor & =488 A
o]q_.[l—Zl

2 dFME 74N A9TE L HAHAAE o
48 %l"& e 123 43S FALAE A
A AFEA R, GFaAe] ARAEHN L AAsGT

A4 o]

A
& T 99
5

2}
A

2.2 B

2.1 ABA MR A2

dH~ Az Al2®e 1Y 15 231 295 d9
dejol gt AAFRR eATHeR YES 9
o AAANE Wad APE AvA 12¢vie 9
TANE ERAI7) FEHE D, A7
Mol gase Agdx oux  1/2:L% A%

120%RAA S d&de DAk Bk 53 2=
oA Age Gaste Qo el 4 Wae 2
Aoln ol ARF WHE oblBEz Y2 2 %
AMESY Aol ©asih

YwHoE JTANE 3R AHAA s
At %ol wAde 3~5u FEe) Aol A
Asojol #ok® @AMl AAFHANN T3

Hel ol2Ed Bad duxE geH 2ol U
\,u T )»lq‘.[l]

Ac= T m- HP - m
714, H,& E34H 3739 A7)

vE FFAHY A

CHARGE DISCHARGE
— & 9 \O 5
L4 5 ) 5 gim
O\ ol |
N7 i =~ .
SOURCE ¥ | | i
| P i ]
RECTIFIER CONDENSER FIXTURE
BANK

a8 1. EAXAIA”He SIHEE2

2937 $HRES He W s2E AYARE
oheish 2ok

Fux=Vg- J—_LQ - exp(— —a-&s:l—wr) 2)
wr=vV (4L /R°O) -1 3

A714, Vv, AAAE FAAY, ¢ ABF
FrANez duix] dE FHAMN FaF 84

= Aeidolgd B + 2 ol AFHMAHzAY
Ask Qe s el woln obelot 2ot
7= exp(— 2 arctana)r) @

wt

()2 9] ol wet A2a LS 78 & Ut

- 319 -



2.2 239 MA

239 A4 Heivg HFE daMe
A7) Abekztel HAH W4 mgo] Basn A
dEfor & HAAMGE T 2o

D 839 Agd e Mg

DA AFe HAdxg AFAEAL

a3: 839 2EAS

D DFTFAAC HFH LR A= AR A

DEPS

221Xtz R L
239 AL ooz 78 4 ol

. pCu(Nplax"'NlT(db_*'%))
Kpe = 5 )
47149 pe, Aztzde] AgE N 52 @
» 3% le 28]
dy W7 wy BEFEA ]
S AdxAe gdF

239 FAAYULE e 2o,
=g j= tmn
L= pLomn+ 30 30 (1=8)MU;  (®
AN L, ZEAd ArldEns

m AFRY EAS
M; FEJAGHE A

2.2.2 gHass4
FRazNe JENe Test 2ok

ot () (ot == o= o 5 @
A71M, M A7), f BREE
y FAE, s &AL

daas £8L 300827H2 sgn ol& 1Y 2
o Jetdich #MAAZA %o 55E 217
3o GEHRRE 49 2k Qs Anmy B
oAA E37t Astn FAY dFA4L Hgole
Z v Rago] F7)9} vk 2L YKo
7t AAREG A EHlAE d7AY gAY =
£UxE 39 49, BH Curve TracerZ 234§ &
A2HE 29 590 YA

23 239 M= 9 MY

e dnz Euiz 03 33 gL ¥Hoz g
Ag AAAT. BAL SK0@/NAReR 7)AS}
FoZ A% ddRe Burtt g A3y Y&
dolxd Had H HIaqo AANY T4
9] AFE 412.2x¢7.4x12.4°]ch, Q¥ Az}
AR E 700 Wsolz AAAHAE 036 mF ot}
A3z de AHE F RLC Meter2 23 % RL%
€ 242} 0.028 2, 30 «H (Y714 E 100Hz 100V) 2

Y Ax:s L abel

a8 4.

- 320 -

% 3. 23R [NHEE

SFEhe TITLE

X dnis Lavel

£ H T
T - S S SR S S R 4
..............

3 & 8 8 oz o3 & 3 & o3 %

T ¢ 4« & 8 o 2 8 & & =2 e &

o
R
-
4
Label

>
°
-
e O
o
>1%

.........
€ 1 %8 3 3 & 3 3 3 2

¥ Sxae Lawl

FTAY FoolM ASEE (Al E20]4)



= Ty 7 1 2500
e T T AT
R B2 EE e IV AR SN i
S sez=et
T =71 2000
//.-;;,(4. ;/,_ A YR 7
7
7 ~ 7 T ? =
SRS LA RES P g gl oo [ bl 1.3 000 il P
> pmupane 2 = /, 1500 %
R T e A E
T v = 7 t ;
Fi
s e i (IEERRRRE)
=e: T H A 1000 %
= T : g
SZas 3
] i Zi =
= =: 7~ z
= 300
S5
Tt
% T
i T .
ros o 1 ya: 13+ = 0
2500 zoty 1500 1000 500

DEMAGNETING FORCE ~H (OERSTED)

28 5. H2lo|E YR BHIM

a7 6. YEA

16kV JE2 A7HA &3¢ Ak BHEAEE 19
6ol vtebwich

ol FHat" FTAN FHEE FTAA dulelazg
dF Aol disl F4¢ A&YE 2RZE 3P 7
of Yehiied, ol 2¥ 49 AlEol¥E 1
Rzot 2 dAFE & 5+ Ao

3.8 8

2 828 4AARS] JFAHNE A5

A%, JFANe EW AEUSA Aol
A% QAse ZHE 9her, 2o P4
23% A%y dAAE 922 AR 2
BEod FRHE FEE AAdSE ¢ Roloh
¢ 4% AA4BPF LEusel gAN 32
@ solol ¢ Rolth

eordr ey

& x2z 3

[11 H. Anton, K. Bogdan, and H. Bozidar,
"Impact of Magnetization of Permanent
Magnets on Cogging Torque of a Brushless
Motor”, ICEM'94 Vol.2, pp.574~576,
Septemnber 1994

[2] Y. Okada, H. Inoue, H. Fusayasu, and H.
Nishida, "Analvsis for Permanent Magnet
Motor Taking Account of Magnetizing
Process”, IEEE Trans. on Mag. Vol.33, No.2,
pp.2113~2116, March 1997

[3] Peter Campbell, "Permanent Magnet Materials
and their Application”, Cambridge University
Press, 1994

(4] G.W. Jewell, D. Howe, and C.D. Riley, "The
Design of Radial-Field Multipole Impulse
Magnetizing Fixtures for Isotropic NdFeB
Magnets”, IEEE Trans. on Mag. Vol.33, No.l,
pp.708 ~722, January 1997

[5] G.W. Jewell and D. Howe, "Computer-Aided
Design of Magnetizing Fixtures for the
Post-Assembly Magnetization of Rare-Earth
Permanent Magnet Brushless DC Motor”,
IEEE Trans. on Mag. Vol.28, No.5, pp.3036~
3038, September, 1992

[6] J. Kelly Lee, "The Analysis of a Magnetizing
Fixture for a Multipole Nd-Fb-B Magnet”,
IEEE Trans. on Mag. Vol.24, No.5, pp.2166~
2171, September 1988

[7] "Magnetizing, Demagnetizing, and Calibration
of Permanent Magnet Systems”,
Magnet-Physik, 1988

- 321 -



