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Fig. 7 The equi-magnetic flux density line of
the flat pole pieces which was calculated by two
dimensional FEM.
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Fig. 8 The equi-magnetic flux density line of
the pole pieces which have first and second shim,
calculated by two dimensional FEM.

KRI

Development of a Permanent Magnet Assembly for MRI

EARIE « HEM - S - HAH

Fig. 3 Seven plane plottingz method which is
used for evaluation of homogeneity of the air
gap.
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Contribution of NdFeB magnets for global
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Size comparison between PM motor and KR'
conventional induction motor

3. 7kW./3600min~"
PM Motor

3. 7TkW—2pole
IM Motor

=

PM Motor Induction Motor
Volume; 50% volume ;100%

PM motors achieve small & compact size saving natural resources.



PM motor is more efficient than induction motor KRI

SPM IPM Different magnet position of SPM
o5 \\ | and IPM Motor
R G S
S W
B[ T
2, // P nduct
=, // '\\ IM ; Induction Motor
g :Z S IM PM; Permanent magnet motor
— : : : : : *SPM (Surface permanent magnet);
0 20 40 60 80 100
Speed (rpm) *IPM(Interior permanent magnet);

Comparison of Motor efficiency



HEV/(Hybrid Electric Vehicle) KRI

& EV

Nd magnet generator

Diesel HEV of truck company

o

Nd magnet Motor
18




Future application; Wind mill generater KRI

Type Horizontal Type
Blade 3
Blade diameter) 15m
Hub height 22m
Rated power 40KW
Generator NdFeB magnet
Rated speed 11m/sec




Permanent Magnet Type MRI

Superconducti

ve type

Permanent Magnet type

KRI

First Mass-production in Japan in late 1980’
Magnetic Field; 0.2-0.4 Tesla

Weight; 10-20 Ton

Compact (less than half space of SC type)
Non running cost (No Helium etc)

No magnetic shielding is necessary

20



Undulator/ Wiggler KRI
for SR (Synchrotron radiation)

Xray; x104 high density beam line
| |

SPring-8; (Nishiharima)

Undulator

Eips

USRI AR
(RER/\vF)

300mE—LS1Y

=
TkmE—LS1>

300mE—LS1>

Electron; accelerator — synchrotron ring

—storage ring — undulator in the beam line In-vacuum type
NdFeB magnet undulator



High Temperature Superconductors

200 U T - T - T U T - T

HgBaCaCuO™
(45GPa)

=

(o)

o
1
1

HgBaCaCuO g
TIBaCaCuO

|
BiSrCaCuO I.
m

YBaCuO

LaSrCuO -
LaBaCuO g

Critical Temperature T (K)
4 S

Nb.Sn_m—
B \bhGe

L Hg o NbN V.Si ]
L 2 o rocazsss: gooansosngonas

0 L M 1 1
1900 1920 1940 1960 1980 2000

KRI

e HTS were Discovered in Switzerland in1986

* High Tc means higher Tc than that of
conventional compounds

*  Oxygen Compounds New Compounds

— La-Ba-Cu-O * MgB,
(Tc=32K) J. Akimitu 2001
— Y-Ba-Cu-O (Tc=39K)
(Tc=90K) *  LnFeAs(O,F)
H. Hosono 2008
(Tc=55K at present)
1 Liquid N2
Permanent
(77 K) magnet
Liquid nitrogen
(77K)
High Tc
superconductor
] (Y-Ba-Cu-0)
- . Thermally _—
LI q ul d H einsulated vessel
(4'2K) Superconductinglevitation model

HTS Data; Courtesy of Prof. T Oka, Niigata University



Industrial Applications of HTS Bulk Magnets KRI

Compact HTS bulk magnet system

N
Novel magnetic field generator ] H Pt

] Compact and Strong field /4—E;—é_q, g VL
10 ( P J ) Magnetic R li y ¥

Features

v'Strong Field

. pole N & e v'Stable
9 |Mag.Lev.Train X, A __ L 1] 1
= Large scale Controllers v'Compact
o
-qu Boundary of SC magnets Vacuum 8 v'Localized flux
conventional
2 5 magnets v'Less Strayed Field
o2 | - | < f L~ N4 S ]
% e l
N\
R W e Large scale | - Industrial applications of HTS bulk magnets
-~ Permanent electromagnets "
~___ magnets
< I o
1 . g I
Small Size // | Large
Less/expensive Cost/, | Expensive Magnetic
alignment

Chemical
reaction contol

Magnetic
separation

Permanentmagnets Electromagnets Superconducting magnets

HTS Bulk Magnets

Strong field generators

The features of HTS bulk magnet are its compactness and strong field.
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