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Development of the Ultra-thin DC Brushless Motor for Hybrid Car — INSIGHT
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We developed an ultra-thin DC brushless motor for
use as the auxiliary drive of the ultra-low-fuel-
consumption hybrid car, “INSIGHT”.

Use of an ultra-thin design for this motor overcomes
restrictions on the layout construction between the engine
and the transmission. The ultra-thin design was achieved
using a concentrated winding for the salient-pole of the
split stator and a centralized distribution bus ring.
Utilization of these technologies resulted in a maximum
output performance of 10 kW at a maximum torque of
83.3 N-m while keeping the width of the electromagnetic
motor circuits to mere 60 mm. In addition, since the use
of this arrangement for the motor subjects it to the
effects of water and dirt just as with the clutch
compartment, a joint chamber and labyrinth contsruction
is used to form a drain. Meanwhile a stator cover and
disk sensor are employed to prevent foreign matter from
entering. This design achieves a motor capable of
withstanding a harsh ambient environment.
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Fig.6 State of winding with split stator
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Fig.7 Blanking of flat rolled silicon steal
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Fig.10 Layout of centralized distribution bus ring
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Fig.12 Cross section of hybrid power train

Table 1

Specifications of motor

Motor type

DC brushless

Number of phase

3 phases

Number of pole

12 poles

Number of slot

18 slots

Weight

18.6kg

Maximum output
power

Starter

83.3N-m/2kW

Assist

49.0N-m/10kW

Regeneration

83.3N-m/10kW
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Fig.13 Motor power performance curve
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Fig.14 Prototype of drain construction
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Fig.16 Enlarged cross section of
motor & transmission
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