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Fig. 1 Phtograph of spherical GdN 
 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Specific heats of spherical GdN as a function of 
temperature at various field. 
 

 
 
 
 
 
 
 
 
 
 

 

Fig. 3 Behavior of temperatures at HOT END and COLD END 

1. Y. Hirayama, et al., IEEE Transactions on 
Magnetics (2008), 44(11, Pt. 1), 2997-3000. 
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(1))exp()Re(exp 2
JmZG

JLA

2Janttrans ZZZ
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Tab.1

 4mm×0.25mm 
 1.65×108 A/m2 

 20K  
 3T 

 126× 126 mm2

 9.7 T 
 1213mm 
 381 km 

 
/ q  7 
/ Q  28 2 

/slot 4 
 10 

 3 A/mm2 

 28  21 mm2 
 25 24 mm2 

  
 39× 120 mm2

 70×180 mm2

 0.0129Ω 
 8.72 t 

  
 200 mm 
    23.7 t 

 3.5 m
 

 1860 V 
 1764 A 

1  9.84MVA 
0.134Ω  

 120 kW 
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Fundamental load characteristics of superconducting squirrel-cage induction motor   
with the use of MgB2 rotor windings 

NAKAMURA Taketsune (Kyoto Univ.); KAJIKAWA Kazuhiro (Kyushu Univ.); WAKUDA Tsuyoshi (HITACHI) 
E-mail: tk_naka@kuee.kyoto-u.ac.jp  
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[1] K. Kajikawa et al.: IEEE Trans. Appl. Supercond., Vol. 19, No. 
3, pp. 1669-1673 (2009). 

[2] T. Nakamura et al.: Abstracts of CSJ Conference, Vol. 80 p. 
43 (2009). 

[3] T. Nakamura et al.: Supercond. Sci. Technol., Vol. 20, pp. 
911-918 (2007) 

[4] K. Kajikawa et al.: Supercond. Sci. Technol., Vol. 23, 045026 
(2010)

 
Fig. 1 Photograph of developed MgB2 rotor. 

 

 
Fig. 2 Photograph of test cryostat. 

 

 
 

Fig. 3. Experimental system in conjunction with the GHe 
temperature controller. 
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Analytical study on torque density in HTS induction-synchronous machine 
for next generation automobile 

SEKIGUCHI Daisuke, NAKAMURA Taketsune, MATSUMURA Kazuhiro, NISHIMURA Toshiharu, AMEMIYA Naoyuki (Kyoto Univ.);  
ITOH Yoshitaka, YOSHIKAWA Masaaki, TERAZAWA Toshihisa (IMRA) 

E-mail: tk_naka@kuee.kyoto-u.ac.jp  
 

(NEDO)
(High-TC Superconducting Induction-Synchronous 

Machine: HTS-ISM) [1]

HTS-ISM

 
Prius®

HTS-ISM

 
®

Prius®

( 50 kW)

[2] 269 
mm 84 mm  

Prius®

Fig. 1
Prius®

( : 44)
2

JMAG(( )JSOL ) 5

3 1011 (
45 

 
Fig. 2

Table 1
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(45 kg)  
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rpm 2206 Nm
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[1] : WEB21, 3 , pp. 5-7 (2010). 
[2] R. H. Staunton et al., U.S. Department of Energy Report 

(DE-AC05-00OR22725) p. 34 (2006). 

 
Fig. 1 Analysis model. 

 

 
Fig. 2 Magnetic flux density contour. 

 
Table I Analysis results of HTS-ISM and its comparison to 
2004 TOYOTA Prius® motor 

Items 
2004 Prius®  

motor [2] 
HTS-ISM  

Maximum torque 
(Nm)  

400 Nm 
@1200 rpm 

2206  
@1722 rpm 

Maximum torque 
density (Nm/kg) 

8.9 
@1200 rpm 

49.0  
@1722 rpm 

Maximum output 
(kW) 

50  398 

Loss (kw) 10 1.67 
Efficiency (%) 83 99 

Weight (kg)  45 45  
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Levitation load capacity
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20 (kN)

Rotor = levitation side: HTS-bulk Stator = ground side: SC-magnet
HTS -bulk properties Magnet propirties: Cusp field,

Nb-Ti SC-coils, Dry magnet
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HABU Kisato, KOSAKA Ryota, KAWAGOE Akifumi, SUMIYOSHI Fumio (Kagoshima University);  
OKAMOTO Hiroshi (Kyushu Electric Power Co.,Inc.) 
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Bi-2223

 
Fig.1 100mm

110mm 80mm
88A Bi-2223

500VA 47
24 3.4%

0.34
12 60
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50Hz 20Arms

 

Fig. 2(a), (b)

 

 
 

Fig.1 Experimental set up 
 

 
 
 
 
 
 
 
 
 
 

    
Fig. 2 Result of unusual condition 

Reference 
[1] K. Kaminohara, et al.: Abstracts of CSJ Conference, Vol.80 
(2009) p.210 
[2] K.Habu, et al.: Abstracts of CSJ Conference, Vol.81 (2009) 
p.121 

(a) Primary winding (b) Secondary winding
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