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Laser Induced Circular Texture in Bi-2212 bulk
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Introduction Laser Zone melting (LZM) has been widely used to induce texture in Bi-2212 bulk materials, both in cylindrical geometries and in monolithic planar samples.

Texture is induced due to its strong crystal structure anisotropy, obtaining a microstructure characterized by planar superconducting grains with the a-b plane aligned perpendicular to
the solidification front.
In this work we present the use of Laser Zone melting techniques to process planar monolithic samples either with a ring geometry or with more complex shapes, such helical, or
meander, where the current path direction is not constant, and therefore superconducting grains have to change their growth direction. Combining different sample movements LZM
processing it is possible to assure that the solidification front is always perpendicular to the current path direction. We have performed a microstructural analysis of these samples in
order to analyse the effect of changing growth direction during processing for the different analysed geometries.
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At high speeds the surface microstructure shows a
central structure whose origin are grains nucleated in
both lateral borders of the textured region.

At intermediate speeds two different regions are
observed. The internal one with big grains and a high
misorientation with respect to the tangential direction.
The external region has smaller grains but with a better

alignment.
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Conclusions
Laser can be used to texture Bi-2212 materials in circular geometries. Superconducting Bi-2212 grains can accommodate to circular geometries with a microstructure
based on grain colonies with grain boundary angles of the order of 10-25° when low rotation speeds are used.

When rotation speed is increased two different regions are clearly observed in the samples.
This can be used to process samples with circular, helical or meander geometries with lower anisotropy in the microstructure than when the stardard linear process is
used. More homogeneous energy distributions are required to improve the microstructure of these samples.
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