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TOPICAL REVIEW

Texturing by cooling a metallic melt in a magnetic field
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Abstract. Processing in amagnetic field leads to the texturing of materials along an easy-

magneti zation axis when a minimum anisotropy energy exists at the processing temperature; the
magnetic field can be applied to a particle assembly embedded into aliquid, or to asolid at ahigh
diffusion temperature close to the melting temperature or between the liquidus and the solidus
temperaturesin aregion of partial melting. It has been shown in many experimentsthat texturing is
easy to achieve in congruent and noncongruent compounds by applying the field above the melting
temperature T, or above the liquidus temperature of alloys. Texturing from amelt is successful when

the overheating temperature isjust afew degrees above T and fails when the processing time
above T istoo long or when the overheating temperature is too high; these observationsindicate
the presence of unmelted crystals above T with a size depending on these two variablesthat act as

growth nuclei. A recent model that predicts the existence of unmelted crystals above the melting
temperature is used to calculate their radius in a bismuth melt.

Keywor ds. magnetoscience, magnetic processing, nucleation, magnetic texturing, undercooled
liquids, intrinsic nuclei, magnetic susceptibility, metallic melt, crystallization

Corrections were made to this article on 15 June 2009.

Received 30 June 2008, accepted for publication 27 October 2008
Published 22 May 2009

3 eookmARK. o 20 & Post to CiteUlike | Post to Connotea | Post to Bibsonomy

4l Previous article | Next article ® | This volume & | This issue &

CONTENT FIHDER
Full Search

Science and Technology of Advanced Materials

Help Author:- VoI/Year:- Issue/Month:- Page/Article No:- Find ‘

User Options Help

Find related articles

By author

|RobertFTournier -

¥ 0P

' CrossRef Search
Find articles |

Article options

E-mail this abstract
Download citation

Add to Filing Cabinet
Create e-mail alerts
Recommend this journal

Authors & Referees
Author services NE1
Submit an article
Track your article
Referee services
Submit referee report

physicsworld
Subscribe Now

Journals Home | Journals List | EJs Extra | This Journal | Search | Authors | Referees | Librarians | User Options | Help | Recommend this journal

Setup information is available for Adobe Acrobat.
EndNote, ProCite ® and Reference Manager ® are registered trademarks of S| Researchsoft.
Copyright © Institute of Physics and |OP Publishing Limited 2010.

Use of this service is subject to compliance with the Terms and Conditions of use. In particular, reselling and systematic downloading of files is prohibited.

Help: Cookies | Data Protection. Privacy policy Disclaimer




