Downloaded from orbit.dtu.dk on: Jan 21, 2019

Optimally segmented magnetic structures

Insinga, Andrea Roberto; Bahl, Christian; Bjørk, Rasmus; Smith, Anders

Publication date:
2016
Document Version
Early version, also known as pre-print
Link back to DTU Orbit

Citation (APA):
Insinga, A. R., Bahl, C., Bjørk, R., & Smith, A. (2016). Optimally segmented magnetic structures. Abstract from
13th Joint MMM-Intermag Conference, San Diego, CA, United States.

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
 Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
 You may not further distribute the material or use it for any profit-making activity or commercial gain
 You may freely distribute the URL identifying the publication in the public portal
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

CONTROL ID: 2350766
TITLE: Optimally segmented magnetic structures
1
1
1
1
AUTHORS (LAST NAME, FIRST NAME): Insinga, Andrea R. ; Bahl, Christian R. ; Bjørk, Rasmus ; Smith, Anders
INSTITUTIONS (ALL):
1. Energy Conversion and Storage, Technical University of Denmark - DTU, København, Denmark.
ABSTRACT BODY:
Abstract Body: We present a semi-analytical algorithm for magnet design problems, which calculates the optimal way
to subdivide a given design region into uniformly magnetized segments.
The availability of powerful rare-earth magnetic materials such as Nd-Fe-B has broadened the range of applications of
permanent magnets[1][2]. However, the powerful rare-earth magnets are generally expensive, so both the scientific
and industrial communities have devoted a lot of effort into developing suitable design methods. Even so, many
magnet optimization algorithms either are based on heuristic approaches[3], or are applicable only to analytically
solvable geometries[4]. In addition, some questions remained fundamentally unanswered, such as how to segment a
given design into N uniformly magnetized pieces.
Our method calculates the globally optimal shape and magnetization direction of each segment inside a certain design
area with an optional constraint on the total amount of magnetic material. The method can be applied to any objective
functional which is linear respect to the field, and with any combination of linear materials. Being based on an
analytical-optimization approach, the algorithm is not computationally intensive and provides the global optimum with
respect to the considered problem without the need for a starting guess. The approach can be used in combination
with finite element method calculations, and can therefore be applied also to problems for which an analytical solution
to the magnetic field is not available.
We will illustrate the results for magnet design problems from different areas, such as electric motors/generators (as
the example in the picture), beam focusing for particle accelerators and magnetic refrigeration devices.
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