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Optimization of electromagnetic field analysis (LUVENS) nspire the Nex
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Analysis on the effect of stator and rotor design specifications
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Rotor
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Electromagnetic field analysis (LUVENS)
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Stator

J1)VER WREZRE (T)
Coil Magnetic flux Density
Ba +2.4000
Magnet

0 9 I +1.8000
Rotor +1.2000
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Example of parameter optimization
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Dimension, volume, position of magnet

¢ Eﬁgpqif Dimension of air potion
" :l‘”ligpqiﬁ Dimension of coil
AStemO 'Eﬁf-‘ﬁ*ﬁ % Current phase etc.
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Winding technology
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Realizing low NV by reducing torque ripple utilizing distributed winding features
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\\\ 'H Distribute same coil in 4 slots
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Winding technology
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Distributed

winding coil
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Stator teeth
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Coil end Features: high power, Low NV Winding with
overlapping coils

AStemo %HR: Harmonic Reduction
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Reduction of NV by rotor and winding technology
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Reduction of NV by ripple reduction rotor and HR distributed winding stator

‘ U“Jjolwﬁfﬁﬁﬂ _9_ Ripple Reduction rotor
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Grooves every two poles cause two torque waveforms with phase shift.
These torque waves cancel each other and reduce the ripple.
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Rotor structure waveforms
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Combination:RR-rotor
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Electric angle [deg. el.]
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Grooves every two poles Torque ripple reduction
Astemo
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Distributed same coil through four slots make flux density at air gap
with low harmonics and smooth.
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Coil layout Magnetic flux density distribution
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Smooth flux density
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Distribute same coil in 4 slots
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Motor for BEV e
vV A7F=45-=-17NZDE=4E{E (200mm)

Standardized stator core diameter (200mm)

v A7—4Y—EERLEROEHASHETHRENAIVIX

Customizable performance by stack length and connections

Spec.

#&#® Connection
MVJIFEE Torque / Stack -length
MVOZERE Torque density
BAEM Application

Features

- REEX
Supported High Voltage
- BA/ENVIEE
High Output Power/High Torque Density

1Y 2Y

24Nm/10mm 15NmM/10mm
80.6Nm/Liter 48.6Nm/Liter

HEV, PHEV EV

BEEEERAA ~Abbreviation~
EV: Electric Vehicle, HEV: Hybrid Electric Vehicle, - j,{}bI) I‘\‘%—Eﬁﬁd\

PHEV: Plug-in Hybrid Electric Vehicle,
S-series: Standard, Smart design, Smaller size COll End He|g ht Red UCtion

Astemo
© Hitachi Astemo, Ltd. All rights reserved.



5 HITACHI

Py Inspire the Next

HEVEHE—45— e mahs

evelopment Development
Motor for HEV P

v RWRIBHEEEEDDEUSICEMIZIREFR NI ISADEAN—RAE—H—

Industry's top-class space-saving motor that contributes to high environmental performance and driving pleasure

T #& ’Eﬁxﬁfﬂ
Spec.
%ﬁﬂ Appearance
M ZE  statorob 268 ®180
Haij( b}ba Max. Torque 335Nm 68 Nm
Eaij(HjjJ Max. Power 135kW 120 kW
B [BIEEEN  Max. Speed 14,500 r/min 19,000 r/min

XEREAREEE TN -H(CLD

m - %%Ei‘jh—f\ Supported High Voltage dREp>
Features - ’J\g:! y %EEEE Compact Design / High Rotation Speed

. _I%_Hjb/% |‘)l¢7§1§ High Output Power / High Torque Density
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