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Motor Design Method Using Dy Diffused Magnets and Effect of its Application
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Dy diffused magnets (DD Magic®) are high performance Nd-Fe-B sintered magnets with
low Dy, and are expected to reduce motor size and cost such as for hybrid vehicles and air
conditioner compressors. However, it is difficult to estimate the demagnetization property
for a motor with Dy diffused magnets precisely because of the graded coercive force
distribution from the surface to the inside of the magnet. Therefore, we have developed a
demagnetization analysis method for Dy diffused magnets and confirmed the accuracy of
this method by comparing it with the measurement results. We designed a SPM motor with
Dy diffused magnets and demonstrated that the demagnetization heat resistance effect is
the highest when Dy diffusion for all surfaces is conducted. Furthermore, it was also
verified that the magnet weight can be reduced or the motor efficiency improved using Dy
diffused magnets for motors design with the same torque and demagnetization heat

resistance as motors using conventional materials.
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Table 1 Specifications of SPM motor for verification of analysis

accuracy
Magnet | RemanenceBr | AP B 146
(Base) | Goercivity He, (KA/m) 901
Material of rotor core 50A1300
Material of stator core 50A1300
Material of shaft S45C
Coil Number of turns (turn/coil) 119
winding | Connection 3 phase-Y
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Speed (min~1) 1,000
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Table 2 Specification of SPM motor for design evaluation

Outer ¢ (mm) 80
Current density (A/mm2) 10
(ST 1(=To I R N
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Speed (min—1) 1,000
Current density (A/mm?2) 30
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Fig. 17 Comparison of demagnetization characteristics of SPM
motor for design evaluation

Table 3 Distributions of 4 Hgy and Br reduction rate of SPM motor for design evaluation

Conventional Base magnet of Dy diffused magnet Br=1.360 (T)
B,=1m§gr5'etm Br@g ?;g"és'?% Dy diffusion from Dy diffusion from Dy diffusion from
! ) side edge side edge and outer R all surfaces
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