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Current Status of Investigation on Cryogenic Structural Materials for Superconducting 

Magnet of Fusion DEMO 
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Table 1 Tensile properties of HRX19 and developed steels at 4 K.  

Material 0.2% proof stress Tensile strength Elongation Reduction of area

0.2 / MPa B / MPa  (%)  (%)
HRX19
30 mmt 1570 1919 30.2 38.3

JN1 [5] 1403 1782 40 52
JKA1 [5] 1295 1534 34 49
JN2 [5] 1215 1603 36 46
JK2 [5] 1203 1623 39 52
JJ1 [5] 1110 1574 43 51

 
Fig. 1 Relationship between fracture toughness and 0.2% proof stress 
of 300 series austenitic stainless steels and developed steels at 4 K. 
This figure includes development target ‘JAERI-BOX’ based on 
ITER requirements for coil case and conductor jacket materials [2]. 
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Fig. 1 Test results of non-irradiated Nb3Sn wire under 

15.5 T at ramp rate of 20 A/s.  
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Fig. 2 Test results of non-irradiated Nb3Sn wire under 

15.5 T at ramp rate of 100 A/s.  
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Fig. 3 Effect of ramp rate on the critical current at 

around 5 K under high magnetic field. 

Non-irradiated Nb3Sn wire 
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