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Synopsis :

The influence of the properties of core materials on the performance of a brushless DC
motor and an induction motor, which are representative types often used as drive
motors for electric and hybrid vehicles. The efficiency of the brushless DC motor of
concentrated winding type can be estimated by the core material iron loss at 400Hz. By
using low-core-loss high-flux-density electrical steels RMHE for this brushless DC
motor, efficiencies 0.5-1.0% higher than conventional materials were obtained with
equivalent torque constants. In the three-phase induction motor, high efficiencies were
obtained by using RMA having higher magnetic flux densities. The difference between
materials in the distribution of local magnetic field strength, magnetic flux density and
core loss in motor cores were clarified by local magnetic properties measurement using

a contact probe method.

(c)JFE Steel Corporation, 2003
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The influence of the properties of core materials on the performance of a brushless DC motor and an induction motor,

which are represcntative types often used as drive motors for electric and hybrid vehicles. The efficiency of the brushless
DC motor of concentrated winding type can be estimated by the core material iron loss at 400 Hz. By using low-core loss
high-flux-density electrical steels RMHE for this brushless DC molor, efficiencies (1.5-1.0% higher than conventlional
materials were oblained with equivalent torque constants. In the three-phase induction motor, high elficiencies were

obtained by using RMA having higher magnetic flux densities. The difference between materials in the distribution of

local magnetic field strength, magnetic flux density and core joss in motor cores were clarilied by local magnetic proper-

ties measurement using a contact probe method.
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Table 1T Magnetic propertics of used stalor core malerials

Mdu i B, (D
" 3ERMILESS 171

3RMUEN0 ‘ 238 173
SORMHE300 2 40 171
SORMHESS) | 2,64 173
SRRMAZG0 3 2 36 172
SURMASG0 | 317 175
S5RME00 230 1.68
FORM230 ‘ 216 167
FORMA40G 256 171

SORML300 | .16 1.77

Jc sts mad( on 2hem Lpslem samples (I - ( ) after stress relief
annealed ar 7507C for 2hin N,

Table 2 Specifications of tested brushless DC motor

Motor type Surface permanent magnet type
brushless DC motor

Rated power A00W

Input vollage 48 Ve

Stator dimensions @178 (01 % @75 (ID) x 23 (H) mm

Number of slots [ )

Iotor dimensions A (D) >0 23 (HY mm

Nuwnber of poles 5

Winding 3phase star connection, 4 coils/phase

Table 3 Specifications of tested induction otor

Inverter<riven induction motor

Mmm Lype

Rated power 400W

Rated input voltage 120V

Stator dimensions @140 (0D) > 84 (ID) % 66 {H) mm
Number of sjots 36

Rotor dimensions ¢83 (01 = 66 (H) inm

Number of poles ‘ 6

Winding 3-phase star connection
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