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1. K. Hashi, et al.: J. Magn. Reson. 256 (2015) 30-33. 
2. J.C. Edwards.:Magn Reson Chem, 54 (2016) 6, p. 492-3.  
3. H. Fujishiro, et al.: Superconductor Science & Technology, 28 (2015) 9.  
4. T. Nakamura, et al.: J. Magn. Reson. 259 (2015) 68-75. 
5. T. Nakamura, et al.: Abstracts of CSSJ 50th Anniversary 

Conference, (2016) p.262 
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MATSUMARU Shusuke, SATO Takumi, YANAI Yu, MOTOKI Takanori, SHIMOYAMA Jun-ichi (Aoyama gakuin Univ.);  
E-mail: c5617058@aoyama.jp 
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x
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Fp Ba
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Ba

 
 

[1] Nariki, et al., Supercond Sci. Technol.29 (2016) 034002. 
[2] A. Hu et al., Supercond. Sci. Technol. 17 (2004) 545 - 548. 
[3] S.I. Yoo et al., Jpn. J. Appl. Phys. 33 (1994) L1000 - L1003. 
[4] T. Akasaka et al., IEEE Trans. Appl. Supercond. 21 (2011) 

2706-2709. 
[5] Y. Setoyama et al., Supercond. Sci. Technol. 28 (2015) 

015014. 
 

Fig. 2  Magnetic field dependence of Fp (77 K) of Gd123
melt-solidified bulks starting from various Ba
compositions.  

Fig. 1  Top view photographs of  Gd123 bulks with x = -0.10
(left), x = 0 (center) and x = 0.35 (right). 
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SANOGAWA Yu (TUAT); YAMAMOTO Akiyasu (TUAT, TITECH) 

E-mail: s172422y@st.go.tuat.ac.jp

MgB2 [1] 39 K
(Tc) (10–

20 K) MgB2

in situ (Mg + 2B  MgB2) Mg
(~50%)

[2]
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Mg (MVT: Mg Vapor 
Transportation method)[3] MVT MgB2
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MVT Fig. 1(a)
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Mg Mg
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X

SEM EDX

 (%) = Mg  (g)MgB2 Mg  (g) × 100
Fig. 1(b) Mg

Mg
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Mg
1100°C

Fig. 3 (a) Mg

Mg
Fig. 3(c)

Mg (Fig. 3(b)

) Mg
Mg
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Mg

A Mg

B C
Mg C

Fig. 2

1.2-3

1. J. Nagamatsu et al., Nature 410, 63 (2001).
2. A. Yamamoto et al., Supercond. Sci. Technol. 20, 658 (2007).
3. 94 p.23 2017 .

Fig. 3 Appearance and microstructure of a bulk prepared with 
“2” holed division wall heated at 800°C for 24 h. (a) Photograph 
of the bulk. (b) Conceptual diagram of the MVT with “2” holes. 
(c) Back scattered electron image of the cross-sectional area 
indicated by dotted box in (b). 

1 mmMg di usion

Mg di usion front
unreacted B

crack A crack C
crack B

crack B
crack C

Mg

MgMg

Unreacted B

1 mm

(b)

1 mm

Mg

(C)(a)

Fig. 2 Heating time dependence of reaction rate .

Fig. 1 (a) Conceptual diagram of the MVT method. (b) 
Appearance of the surfaces for the bulks prepared with “1” holed 
division wall with various heating conditions.
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Premix-PICT-Diffusion MgB2  
Control of microstructure of dense MgB2 bulks prepared by Premix-PICT-Diffusion method 

 
 ,  ,  ,  ,   ( ) ;  ,   ( ) 

TAKAGI Natsumi, SAWADA Momoko, ITO Hikaru, MOTOKI Takanori, SHIMOYAMA Jun-ichi (Aoyama Gakuin Univ.); 

KODAMA Motomune, TANAKA Hideki (Hitachi) 

E-mail: c5617053@aoyama.jp 
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Jc MgB2

MgO
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[1] I. Iwayama, et al., Physica C 460-462 (2007) 581-582. 
[2] S. Ueda et al., Appl. Phys. Lett. 86 (2005) 222502. 

Fig. 2 Jc-H curves at 20 K of dense MgB2 bulks prepared 
with pre-annealing process at 650°C or 700°C before 
Premix-PICT-Diffusion. Premixed MgB2 powders 
were prepared by PICT-Diffusion at 900°C for 12 h. 

Fig. 1 Relationship between premix ratio y and Jc (20 K,  
~0 T). Relative density is shown below each plot. 
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Fig. 1 Transverse cross sections of 7-filamentary MgB2 wires 
cold worked with swaging(left) and groove rolling and roller 
drawing(right). The wires were heat treated at 600oC for 1 hr. 

 
 
 
 
 
 
 
 
 
 

Fig. 2 Longitudinal cross sections of 7-filamentary MgB2 wires 
cold worked with swaging(left) and groove rolling and roller 
drawing(right). The wires were heat treated at 600oC for 1 hr. 

Fig. 3 Jc-B curves at 4.2K of 7-filamentary MgB2 wires cold 
worked with swaging and groove rolling + roller drawing. 4.5% 
carbon coated B(CCB) and 5%C24H12 added B were used. 

 

JST ALCA
 

4.2K 
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MgB2  

Nondestructive Characterization of Local Critical Current Distribution in  
MgB2 Multi-filamentary Wire with Magnetic Sheath 

BOCHI Shuhei, MOHAN Shyam, HIGASHIKAWA Kohei, INOUE Masayoshi (Kyushu Univ.); 
SUZUKI Takaaki, NISHI Kazuya, KODAMA Motomune, TANAKA Hideki (Hitachi Ltd.); KISS Takanobu (Kyushu Univ.) 

E-mail: s.bouchi@super.ees.kyushu-u.ac.jp 
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Jc

Jc

Fig. 4
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[1] H. Tanaka et al.: IEEE Transactions on Applied 
Superconductivity, 27 (2017) 4600904. 

  
(a)     (b) 

Fig. 1. Photographs of the sample: (a) the cross section [1], and 
(b) a 10-mm-long piece for the measurement. 

 
Fig. 2. Experimental results on magnetic micrographs at 5 K 

0 
difference between (a) and (b). 
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Fig. 3. Comparison of magnetic field distributions in width 
direction at a longitudinal position between the experimental 
and analytical results. 

 
Fig. 4. Comparison of the estimated critical current value with 
that by the four-probe method. 
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Fig.1  I-V curves on tensioned sample wires.  T means the 
tensile strain at RT measured by strain gages. 
 

 
Fig.2  I-V curves on bended sample wires.  B means the 
bending strain calculated by  B = rF / (rB + rW), where rF is the 
radius of the outer circle of the filament area as shown in the 
insertion of Figure 3, and rB is the outer radius of the bobbin 
used for wire bending and rW is the radius of the wire. 
 

 
Fig.3  Bending strain dependence of Ic and n-value on bended 
sample wires. Ic0 means the Ic of non-bended wire and 
n-values were measured at E = 10-5–10-4 V/m. 
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Fig.1  I-V curves on tensioned sample wires.  T means the 
tensile strain at RT measured by strain gages. 
 

 
Fig.2  I-V curves on bended sample wires.  B means the 
bending strain calculated by  B = rF / (rB + rW), where rF is the 
radius of the outer circle of the filament area as shown in the 
insertion of Figure 3, and rB is the outer radius of the bobbin 
used for wire bending and rW is the radius of the wire. 
 

 
Fig.3  Bending strain dependence of Ic and n-value on bended 
sample wires. Ic0 means the Ic of non-bended wire and 
n-values were measured at E = 10-5–10-4 V/m. 
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KOIKE Ryo, TANAKA Tomoyuki, MOTOKI Takanori, SHIMOYAMA Jun-ichi (Aoyama Gakuin Univ.); 
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[1] K. Sato, S. Kobayashi, T. Nakashima, Jpn. J. Appl. Phys. 51 
(2012). 
[2] T. Nakashima, S. Kobayashi, T. Kagiyama, M. Kikuchi, S. 
Yamade, K. Hayashi, K. Sato, G. Osabe, J. Fujikami, 
Cryogenics 52 (2012) 713–718. 
[3] R.Tajima, J. Shimoya, A. Yamamoto, H. Ogino, K. Kishio, 
T. Nakashima, S. Kobayashi, K. Hayashi, IEEE Trans. Appl. 
Supercond. 23 (2013) 

Fig. 1 Dependence of X-ray peak intensity ratio of 
Bi2223 on Ptotal and sintering time. 

Fig. 2 Ptotal dependence of c-axis length of Bi2223. 
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* 95% Icretention, * * Typical Value

Type HT-CA Type HT-SS Type HT-NX
Average Width 4.5+/-0.1mm 4.5+/-0.1mm 4.5+/-0.2mm
Average Thickness 0.34+/-0.02mm 0.29+/-0.02mm 0.31+/-0.03mm
Reinforcement tape Copper alloy

(0.05mmt)
Stainless steel
(0.02mmt)

Nickel alloy
(0.03mmt)

Ic (77K, Self Field) 170A, 180A, 190A, 200A
Critical Wire Tension * (RT) 280N ** 230N ** 410N **
Critical Tensile Strength * (77K) 250 MPa ** 270 MPa ** 400 MPa **
Critical Tensile Strain * (77K) 0.3% ** 0.4% ** 0.5% **
Critical Bending Diameter * (RT) 60mm ** 60mm ** 40mm **
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Development of Bi2223 thick film materials by sintering under low PO2 atmospheres 
 

  ( ) ;  ,  ,    ( ) ;  
    ( ) 

TAKEDA Yasuaki (The Univ. of Tokyo) ;  
TANAKA Tomoyuki, KOIKE Ryo, MOTOKI Takanori, SHIMOYAMA Jun-ichi (Aoyama gakuin Univ.) ;  

NAKASHIMA Takayoshi, KOBAYASHI Shin-ichi, KATO Takeshi (Sumitomo Electric Industries) 
E-mail: ytakeda@g.ecc.u-tokyo.ac.jp 
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Fig. 1 Relationship between nominal composition and actual 
composition of lead for Bi2223 polycrystalline materials. 
 

 
Fig. 2 Temperature dependence of intergrain-Jc for Bi2223 
polycrystalline materials. 
 

[1] Y. Takeda et al., Physica C 534 (2017) 9-12. 
[2] Y. Takeda et al., Abstracts of CSSJ Conference 94 (2017) 179. 
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