Jacques Noudem 
  
Louis Dupont 
  
Pierre Bernstein 
  
Richard Retoux 
  
Geoffroy Chevallier 
  
Claude Estournès 
  
Kévin Berger 
  
Muralidhar Miryala 
  
Masato Murakami 
  
Superconducting cryo-magnets processed by Spark Plasma Sintering and Texturing

Keywords: SPS in air, Spark Plasma Texturing (SPT), superconducting cryo-magnets

come   L'archive ouverte pluridisciplinaire

Superconducting cryo-magnets processed by Spark Plasma Sintering and Texturing

  

CRISMAT, CNRS/ENSICAEN-UNICAEN, 6 bd Maréchal Juin, 14050 CAEN Cedex 4, France

Université de Toulouse, CIRIMAT, CNRS-INPT-UPS, Université Paul-Sabatier, 118 route de Narbonne, F-31062 Toulouse cedex 9, France

GREEN, University of Lorraine, BP 70239, 54506 Vandoeuvre-lès-Nancy Cedex, France

Superconducting Materials Laboratory, Graduate School of Science & Engineering, Shibaura Institute of Technology, 3-7-5 Toyosu, Koto-ku, Tokyo 135-8548, Japan

*E-mail address: jacques.noudem@ensicaen.fr

In this paper, three main superconducting compounds have been studied:  Dense oxide YBa 2 Cu 3 O 7 was prepared by Spark Plasma Sintering (SPS) in air using tungsten carbide mould under high pressure. The superconducting properties were measured and discussed.

 The SPS was modified with the aim of obtaining textured lamellar compounds with the Bi 2 Ca 2 Sr 2 CuO 8 superconductor ceramics. The new process is referred to as "Spark Plasma Texturing" (SPT). During SPT, the bulk material can freely deform itself. As a result, inter-grain preferential crystallographic orientation is favoured.

 The last study was focused on preparation by SPS of magnesium diboride (MgB 2 ) cryo-magnets. The role of the starting powder on the superconducting properties of MgB 2 has been investigated. Three sets of bulk MgB 2 material were processed from: (i) commercial available powder, (ii) a mixture of Mg metal and amorphous B using a single-step solid-state reaction process and (iii) a mixture of amorphous boron coated with carbon and Mg metal. The samples were prepared by varying different SPS processing conditions such as temperature, dwell time, applied pressure and atmosphere. The structural, microstructures of the samples were investigated by SEM and TEM and correlated to their superconducting properties. The best sample was prepared at 850°C. At 20 K its critical current density was J c = 500 kA/cm 2 . Herein, we demonstrate that MgB 2 makes an excellent cryo-magnet, maintaining 3,9 T at 20 K at the surface of a 20 mm diameter disk.