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Context

1. Pulsed field magnetization
-> Heat generation in pulse coils
- Efficiency descending
= Unsafety of coil destruction

1. Enhancement of PM performance
—>Magnetizing field over 2.5 T
-> Saturation of iron yoketo 2 T
-> Restriction of freedom degree of designing

Compressor motor of hybrid car

O

. ->Static magnetic field
HTS létjlllif('rll\i:éNET >No heat generation [ IPM Motor Armature
->Safe operation

Structure of Armature of IPM Motor
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Experiments

Motor rotor

Nagnetic pole

Demagnetization at 300 C for 60 min
Scanning along horizontal
Target samples were

S2>N1->N3
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Experimental Results

Scanning bulk magnet
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PFM Scanning \
Max of trapped field N1 0.169T 0.152T
52 0.185T 0.190T
N3 0.185T 0.180T
Total flux N1 54.21mWb 46.33mWb Perf .
erfect magnetization was
52 65.45mWb 65.34mWb ‘ n
performed by scanning
N3 | 49.94mwb 48.93mwb |

Distribution of magnetization
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Numerical Simulation
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s Direction of magnetic field strength.
> Direction of easy magnetization
& > Dizection of magnetic field surength

v Target magnet was fully magnetized

v Effects of inverse field direction

v As for 6-pole, applied direction
coincided to difficult direction of
non-target magnet

v As for 4-pole, the magnetic field was

applied to the right direction, as for

8-pole, to inverse direction

M) Direcgion of magneric feld scength

m Target magnet Non-target

4 83% <1%

6 Full <1%

8 Full 60%
Summary

A unique activation technique for permanent Nd-Fe-B magnets embedded IPM motors has
been developed with use of HTS bulk magnet

The sample rotor were exposed in the intense static magnetic fields above the magnetic
pole containing the bulk magnet generatingover 3 T

The experimental and numerical simulation studies were conducted to evaluate the
magnetic field-trapping performances

The magnetization property of permanent magnet plates in the rotor was found to follow
the magnetization curve of the material with its anisotropic magnetization property

The sample magnets were perfectly magnetized in the static magnetic fields

We convinced this technique should enable us to promote the degrees of freedom of motor
designing and processing.
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