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I. Comparison of Radial and Axial PM Machine 
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Ⅱ. Structure and specification of AFPM 

Target:  Calculation of Eddy current losses in stator yoke and rotor 

Stator yoke: 

Laminated 

Solid iron  

Rotor structure: 

Stainless PM 

holder 

Solid back-iron  
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Ⅱ. Structure and specification of AFPM 

 Structure of AFPM 

A) Motor Specifications 

Coil

MagnetN

Stator Yoke

S
Rotor Yoke

Tooth Specifications PM specification 

Rated output 

power 
3.5 kW Material 

Nd-

Fe-B 

Rated voltage 250V Coercively 
970k

A/m 

Frequency 32Hz 

Remnant 

flux 

density 

1.2T 

Speed 240rpm 
Winding 

connection 
2-Y 

Table I  Design Specifications and Dimensions  
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(a) Flux density distribution of stator core, (b) plot of iron loss density. 

(b) 

Ⅲ. Study on performance of AFPM as a generator  

Flux density distribution 

(a) 
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Iron loss density 
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Ⅲ. Study on performance of AFPM as a generator  

Performance analysis 

8 

(a) Phase voltage under full load, (b) Phase current under full load 

(b) (a) 
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Ⅳ. Calculation of eddy-current losses 

A) Comparison of MMF in integral slot and 

fractional slot winding 

12 slot / 4 pole 18 slot / 16 pole 
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B) Eddy current distribution of rotor at full-

load with stainless steel PM holder 

Plot of eddy-current density of rotor at full-load with stainless steel PM holder,  

(a) PMs non-insulated, (b) PMs insulated. 

(a)  (b)  

Ⅳ. Calculation of eddy-current losses 
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C) Eddy current distribution of rotor at full-

load with rotor back-iron 

Plot of eddy-current density of rotor at full-load with rotor back-iron, 

 (a) PMs non-insulated, (b) PMs insulated. 

(a)  (b)  

Ⅳ. Calculation of eddy-current losses 
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(a) (b) 

D) Comparison of eddy-current losses on rotor at 

no-load and full-load 

Comparison of eddy-current losses on rotor at no-load and full-load , 

(a) rotor with stainless steel PM holder; (b) rotor with back-iron . 

Ⅳ. Calculation of eddy-current losses 
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In this paper, a 12/8 SRM with relative eccentricity 

between the stator and rotor axes is studied dynamically 

using a 2D FEA. Four parallel connections of coils were 

modeled in the external circuit. Current profiles of 

paralleling branches, torque profile and UMFs are 

obtained and compared. It is verified that proper parallel 

connection of coils can balance the currents in parallel 

branches and restrain torque ripple caused by eccentricity 

rotor while other method will make it worse.  The 

proposed winding method which has two parallel branches 

with neighboring coils in series and an equalizer is found 

to effectively reduce the UMF on the rotor. 

Distribution of eddy current in solid stator yoke. 

E) Eddy current distribution in solid stator yoke 

Ⅳ. Calculation of eddy-current losses 
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(a) (b) 

F) Comparison of losses with solid stator yoke and laminated stator yoke 

Losses with laminated stator yoke. Losses with solid stator yoke. 
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Ⅳ. Calculation of eddy-current losses 
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(a) (b) (c) 

Efficiency of machine at full-load was 88.1% and total loss  was 384 W.  

Various losses in Ⅲ F) a summed up to be 336 W.  

15 

Ⅴ. Experimental test 
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Power Analyzer 

Load Motor 

Load Motor 

Controller 

AFPMG 

Load for AFPMG 

Torque 

Sensor 

Efficiency of machine at full-load was 88.1% and total loss  was 384 W.  

Various losses in Ⅲ F) a summed up to be 336 W.  

Ⅴ. Experimental test 
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Speed 

Voltage Torque 

Current 

Ⅴ. Experimental test 
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Thank you! 


