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Proposal of motor coil realizing high space factor

SR Y, ARES EnSEt*
Motohiro IIDA and Satomi HATTORI

This paper describes a motor coil with a high space factor, which is an improved edgewise coil. The shape of

the coil is made trapezoidal by increasing the line width of the edgewise coil in the outer diameter direction.

Thereby, the gap between the coils is reduced, and the space factor can be improved. If the space factor is

improved, the efficiency of the motor can be increased and the size of the motor can be reduced.
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Fig. 1 Edgewise coil

Fig. 2 Motor stator with edgewise coil
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Fig. 3 Trapezoid coil

Fig. 4 Motor stator with trapezoid coil
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Fig. 5 Slot of COMS’s motor

Stator
Edgewise coil + Test coil

Fig. 6 Cross section of coil and Slot

Table 1  Slot fill factor

Slot  Test coil Edgewise coil

Cross section

303.1 2709 244.5
[mm?]

Slot fill

— 89.38 80.67
factor [%]
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Table 2 Constants of the motor

Test motor ~ Conventional motor
Pole pairs 6 6
Slot number 18 18
Winding turns 38 38
Ra [mQ] 6.66 9.42
Kk [Vs/rad] 0.0152 0.0154

(b) Conventional motor

(a) Test motor

Fig. 7 Photograph of the stator

Table 3 Motor bench system configuration

Torque Max torque: £20 Nm
meter Max speed: 10000 min-!
Capacity: 11 kW
Load (IM)  Max speed: 10000 min™!
Rated torque: 10 Nm
Power-supply voltage: DC40~400 V
Inverter Rated capacity: 22 kW

PWM frequency: 20 kHz

Dead time: min3 ps

Power-supply voltage: 3 ¢ AC200 V
Power 1/ O capacity: 20 kW
supply Output voltage: 0~400 V

Output current: £100 A
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Fig. 8 Motor bench system
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Fig. 9 Motor bench

Table 4 Slot fill factor (Measured)

Slot Test coil  Edgewise coil

Cross section 303.1 249 6 160.7
[mm?]

Slot fill

— 82.35 53.02
factor [%]
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Fig. 10 Efficiency map of test motor
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