
― 182 ― 第83回　2010年度秋季低温工学・超電導学会

Structures in Jelly Roll processed Nb3Sn wires prepared by different procedures 
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Fig.2 An EPMA mapping on the cross-section of 4/1(Sn/Ta) 
-7at%Ti+2wt%Cu sheet wire heat treated at 750  for 100h. 

Fig.4  Cross-section of the JR wire using Cu/Nb 
sheets and a Sn-Ti central rod. 

Fig.1 Components used in the JR composites. (1) Sn-based 
alloy sheet, (2) Nb sheet, (3) central core, (4) Cu plugs, (5) 
Nb-3.3at%Ta sheath, (6) assembled JR composite. 

Fig.3 EPMA line scanning chart on the cross-section   
of the wire shown in Fig.2. 

2D-a01 Nb3Sn 線材



第83回　2010年度秋季低温工学・超電導学会― 183 ―

2D-a02 Nb3Sn 線材



― 184 ― 第83回　2010年度秋季低温工学・超電導学会

 

2D-a03 Nb3Sn 線材



第83回　2010年度秋季低温工学・超電導学会― 185 ―

OGURO Hidetoshi, AWAJI Satoshi, WATANABE Kazuo (Tohoku Univ.); SUGANO Michinaka (Kyoto Univ.);  
MACHIYA Shutaro (Daido Univ.); SHOBU Akihisa (JAEA); OSAMURA Kozo (RIAS) 

E-mail: h-oguro@imr.tohoku.ac.jp 

[1, 2]
Nb3Sn

Nb3Sn

[3] Nb3Sn

 
Nb3Sn

Nb3Sn

 

CuNb Nb3Sn

 
SPring-8 BL46XU

Nb3Sn Cu Nb3Sn
X X

50 keV 50%
72 keV 58.5 keV

 
Nb3Sn

320, 321
2000

 
Nb3Sn

 

1

Nb3Sn
X

X
 

Nb3Sn
2

Nb3Sn Nb3Sn
 

Nb3Sn 321 320

321 1.004 320 0.984
2

( ) 321
0.340 320 0.366

 

[1] H. Oguro et al.: J. Appl Phys. Vol. 101 (2007) 103913 
[2] H. Oguro et al.: Supercond. Sci. Technol., Vol. 23 (2010) 
025034 
[3] M. Sugano et al.: Supercond. Sci. Technol., Vol. 22 (2009) 
015002 

Fig. 1  The X-ray diffraction pattern of CuNb/Nb3Sn 
wires. 

Fig. 2  Residual strains of Nb3Sn wires as a function of 
tensile strain. 
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Analytical Model of Critical Current of a Bent Nb3Sn Strand 
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Fig.1 The strain-stress (SS) curve of an annealed copper wire, 
measured by A. Nyilas.  The thin solid line is the measured SS curve 
with unloading.  The stress of copper calculated when plastic strain, p, 
equals to 0.2% is also shown as a thick, dashed line.  

 
Fig.2 Nb3Sn strands mounted on bobbins for heat treatment and an 
ITER bobbin.  A Nb3Sn strand is dislodged from the upper bobbin and 
wound on the ITER bobbin to apply a uniform bending strain. 
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Fig.3 The measured and calculated critical currents of the CS model 
coil strand at 12T and 4.2K.  The open circles are measured values.  
Solid lines are the calculated results assuming HTRM and brk=0.5% 
and 1.0%.  Dashed lines are the ones assuming LTRM and brk=0.5% 
and 1.0%. 

Heat-treatment bobbin  
(Stainless steel; 

Their diameters are larger 
than the ITER bobbin.) 

ITER bobbin
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Fig. 1.  I-V characteristics of the SP coil excited in 11 T outer 
magnetic field. 

Fig. 2.  I-V characteristics at three repaired portions of the SP 
coil excited in 11 T magnetic field. 

Fig. 3.  I-V characteristics of the 4 bundled-tapes coil in 
liquid Helium. 
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Fig. 1.  Series compensation of thyristor converters for superconducting 
magnets with a variable series capacitor. Į is a ring angle of the
thyristor converter. į is a leading angle.
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Fig. 2. Photograph of the prototype system for the demonstration
of the series compensated thyristor converter.

Fig. 3. DC voltage Ed dependence on the current leading angle
į of the series compensated thyristor converter prototype.   The
dots indicate the experimental results.  The theoretical curve is 
calculatedfrom(1).

[1]  S. Nomura, J. Wiik, R. Shimada, “Series Compensation
of Thyristor Converters for Superconducting Magnets,”
Proc. IPEC-Sapporo 2010, pp. 1534–1540.
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Fig. 3 Waveforms of voltage and current in YBCO toroidal coil at 
DC current of 9A and inductance of 50 mH and 100 mH.

Fig. 4 Power spectrums of operating current with harmonic 
components in YBCO toroidal coil at 50mH and 100mH.

Fig. 2 DC model reactors composed of conventional copper coil 
and YBCO toroidal coil (8 double pancake coils).

Fig. 1 Schematic drawing of a power system simulator with DC 
interconnection.
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