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3A-a01 誘導同期電動機 (1)
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3A-a02 誘導同期電動機 (1)
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3A-a03 誘導同期電動機 (1)
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3A-a04 誘導同期電動機 (1)
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3A-a05 誘導同期電動機 (1)
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3A-a06 誘導同期電動機 (1)
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3A-a07 誘導同期電動機 (2)
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3A-a08 誘導同期電動機 (2)
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3A-a09 誘導同期電動機 (2)
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3A-a10 誘導同期電動機 (2)
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3A-a11 誘導同期電動機 (2)
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[1] K. Watanabe et al., J. Phys. Conf. Ser. 568 (2014) 032019.

Fig.1 
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3A-p01 無冷媒 25Tマグネット



25T (25T-CSM)
R&W Nb3Sn

[1],[2] Nb-rod Cu-Nb
0.8mm Nb3Sn 16

[3],[4]

[4]
25T-CSM Cu-Nb Nb3Sn

Fig.1 Cu-Nb
In-situ

Nb-rod Cu Nb
Cu-Nb Nb3Sn

14.5T 4.2K 0.2% 325
350MPa 190GPa 153km

7.8km

Cu-Nb/Nb3Sn Nb3Sn

Nb3Sn (670ºC×96h)

pb (Ic)
pb

Fig.2
0.5% 1%

Ic [4]
Ic

Ic

pb ±0.5%
0.8mm

500mm 125mm
250mm Ic n

Fig.3 [4]
260MPa Ic n

pb ±0.5%
25T-CSM

251MPa

Nb-rod Cu-Nb Nb3Sn
±0.5%

R&W 25T-CSM Nb3Sn

R&W Nb3Sn

ending strain.

Fig.1 Nb-rod-method Cu-Nb/Nb3Sn strand and the 
Rutherford Cable

1. K. Watanabe et al.: IEEE Trans. Appl. Super., 23 (2013) 
4300304.

2. S. Awaji et al.: IEEE Trans. Appl. Super., 24 (2014) 
4302005.

3. H. Oguro et al.: IEEE Trans. Appl. Super., 24 (2014)
8401004.

4. M. Sugimoto et al.: IEEE Trans. Appl. Super., 25 (2015) 
6000605.

Fig.2 Ic dependence of Prototype strand and the 
extracted strand from the Rutherford cable on positive 
pre-b

(6.45mmw x 1.53mmt) for 25T-CSM

Fig.3 Dependence of Ic and n-value of Cu-Nb/Nb3Sn for 
25T-CSM on axial tensile stress at 14.5T, 4.2K. 
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3A-p02 無冷媒 25Tマグネット
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3A-p03 無冷媒 25Tマグネット
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3A-p04 無冷媒 25Tマグネット



25 T 25 
T-CSM 14 T (LTS) 11 
T (HTS) 52 mm

25 T  [1] HTS
REBa2Cu3Oy (RE123)

LTS, RE123 14 T 10.5 T
[2, 3]
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2015 3

Fig. 1

 
 

 
Fig. 2 LTS
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1. S. Awaji et al., IEEE Trans. Appl. Supercond. 24 (2014) 

4302005(4pp). 
2. H. Oguro et al., Abstracts of CSSJ Conference, Vol. 92 

(2015) to be published as 3A-p03. 
3. H. Miyazaki et al., Abstracts of CSSJ Conference, Vol. 92 

(2015) to be published as 3A-p04.

Fig. 2 Combination test results of the 25T-CSM 
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Fig.1 25T-CSM installed at the HFLSM annex 
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3A-p05 無冷媒 25Tマグネット



Specifications    Measurements
Conductor width (mm) 4.5±0.3 4.4-4.6
Conductor thickness (mm) 0.32±0.04 0.28-0.34
Critical current (A@77K >185 185-200
n-value 16-18
Degradation ratio of critical
current after 400MPa tension
impressed at 77K

>95 % >98.5 %

11T BSCCO insert coil
Superconductor DI-BSSCO Type HT-NX
Conductor size (mm) 4.5×0.30
Inner radius (mm) 48.0
Outer radius (mm) 139.3
Coil height (mm) 390.3
Number of turns 19525
Ampere turn (MA) 3.96
Operating current (A) 203
Current density of conductor (MA/m2) 150
Current density of coil (MA/m2) 112
Magnetic field contribution (T) 11.5
Maximum field (T) 25.6
Operating temperature (K) 10
Load factor (%)
Hoop stress (MPa) 323
Compressive stress (MPa) 32
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3A-p06 無冷媒 25Tマグネット
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3A-p07 HTS クエンチ保護
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3A-p08 HTS クエンチ保護



[1]

[2]

120 mm 106 mm
70 mm 800 VA

77 K
115 A Bi-2223

Fig. 
1
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Fig. 2(a) (b) Fig. 2(a) b

Fig. 2(a)

30
62

 

Fig. 1 Experimental set up 

Fig. 2 Experimental results, (a) Measured energy flow and 
normalized energy flow, (b) Temperature 
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3A-p09 HTS クエンチ保護



 

Table 1 Specifications of the DI-BSCCO coil 

Fig.1 DI-BSCCO coil 
 

Fig.2 Decay time constant vs Detecting voltage 
 

 
Fig.3 Decay time constant vs Heat production rate 

Current 300A
Coil shape Circular double pancake
Coil ID 89mm
Coil OD 214mm
Number of stacked coil 4 
Total turns 2000turns 500turns 4
Maximum perpendicular field 4.1T
Maximum parallel field 6.8T

0

20

40

60

80

100

120

140

160

180

200

0 2 5 10 15 20 25

H
ea

t p
ro

du
ct

io
n 

ra
te

[W
]

Decay time constant [s]

300A

250A

200A

4

degradation

0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09
0.1

0.11
0.12
0.13
0.14
0.15
0.16

0 2 5 10 15 20 25

D
et

ec
tin

g 
vo

lta
ge

[V
]

Decay time constant [s]

200A

250A

300A

4

degradation

Cooling path

Current lead
Flange

第92回　2015年度秋季低温工学・超電導学会

3A-p10 HTS クエンチ保護
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Fig. 1 Coil protection mechanism in an HTS coil being 
operated in persistent-current mode. 
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3A-p11 HTS コイル開発
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3A-p12 HTS コイル開発
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Current (A)

#1 #2 #3 #4

Coil No. Coil Ic
(A) n-value

#1 34 25 
#2 36 26 
#3 33 26 
#4 34 25 
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3A-p13 HTS コイル開発


