Accepted Manuscript

JOURNAL OF
NUCLEAR MATERIALS

A review of radiation-induced demagnetization of permanent magnets

Adib J. Samin
PII: S0022-3115(17)31705-1
DOI: 10.1016/j.jnucmat.2018.02.029

Reference: NUMA 50802

To appearin:  Journal of Nuclear Materials

Received Date: 2 December 2017
Revised Date: 16 February 2018
Accepted Date: 20 February 2018

Please cite this article as: A.J. Samin, A review of radiation-induced demagnetization of permanent
magnets, Journal of Nuclear Materials (2018), doi: 10.1016/j.jnucmat.2018.02.029.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jnucmat.2018.02.029

A review of radiation-induced demagnetization ofrpanent magnets
Adib J. Samin
Materials Science and Technology Division, Los AtenNational Laboratory,
Los Alamos, New Mexico 87545, USA

Abstract:
Radiation-induced demagnetization of permanent miggs important for a number of
applications including space missions, particlesbrators and for robots designed to carry out
rescue missions at nuclear accidents where magih&tef can lead to serious consequences. This
topic has been studied by several investigators tneepast three decades and in this paper, a
review of the available literature is conducted aomhe general conclusions and trends are
presented. In short, it can be gleaned that theneteyn loss is dependent on the type of
radiation, the energy of the incoming particle #meloverall dose or fluence. Furthermore, the
magnetism loss also shows a dependence on thetype irradiated magnet, and the coercivity

of the magnet, the demagnetizing field and the txatpre of irradiation.

Introduction

Neutrons, electrons, protons, ion beams, gammaary®ther types of radiation may alter the
properties of a permanent magnet causing demagtietiz The desire of researchers to better
establish a fundamental understanding for the pimenon of radiation-induced demagnetization
of permanent magnets (PMs) has been fueled inbgdhe need for better radiation-resistant
magnets in a variety of applications. The modifmabf the magnetic field due to irradiation

may have serious consequences in some applicatimhsas in NASA space missions [1, 2],
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