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CuNb reinforced Nb3Sn Rutherford cable

Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons. 

  Applicants changed the research plan in the 2013A proposal and prioritized the Nb3Sn 
Rutherford cable measurement over the Nb3Al strand sample. Because the experiment with the 
Nb3Sn Rutherford cable as reported below will be a good practice for the Nb3Al Rutherford cable 
experiment in our future plan. 
  Nb3Sn superconducting strands are used widely for high-field superconducting magnets due to 
their good superconducting property in high magnetic fields. It is well known that, however, the 
superconducting properties of Nb3Sn strands are very sensitive to stress and strain. Recently, a 
Nb3Sn Rutherford-type cable conductor with a rectangular shape, which consists of sixteen CuNb 
reinforced Nb3Sn strands in diameter of 0.8 mm, is fabricated for a high-field and/or a large scale 
superconducting magnet. It is expected that there is difference between the internal strain in a 
strand and macroscopic strain on the cable surface. Therefore, it is very important to evaluate the 
internal strain of Nb3Sn in the Rutherford cable under tensile stress. Neutron diffraction 
measurements under a tensile load at low temperature were conducted at TAKUMI (BL19) to 
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Experimental method and results (continued) 

measurement. As for the other sample, the diffraction for both axial and lateral directions were 
obtained under a tensile load up to 3400 N (423 MPa) at 11 K. The stress-lattice strain curves were 
evaluated from several reflections of Nb3Sn in the Rutherford cable. 
 


