Accepted Manuscript

Journal of

ALLOYS
D COMPOUNDS

The investigation on the regional nanoparticle Ag doping into MgTip ggB2 bulk for
improvement the magnetic levitation force and the bulk critical current

K. Ozturk, C.E.J. Dancer, B. Savaskan, C. Aksoy, B. Guner, P. Badica, G. Aldica, S.

Celik

Pl S0925-8388(17)32430-1

DOI: 10.1016/j.jallcom.2017.07.065
Reference: JALCOM 42481

To appearin:  Journal of Alloys and Compounds

Received Date: 29 March 2017
Revised Date: 4 July 2017
Accepted Date: 6 July 2017

Please cite this article as: K. Ozturk, C.E.J. Dancer, B. Savaskan, C. Aksoy, B. Guner, P. Badica, G.
Aldica, S. Celik, The investigation on the regional nanoparticle Ag doping into MgTig ggB2 bulk for

improvement the magnetic levitation force and the bulk critical current, Journal of Alloys and Compounds
(2017), doi: 10.1016/j.jallcom.2017.07.065.

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.


http://dx.doi.org/10.1016/j.jallcom.2017.07.065

The investigation on the regional nanoparticle Ag doping into MgTigeB> bulk
for improvement the magnetic levitation for ce and the bulk critical current

K. Ozturk™?, C. E. J. Dancer °, B. Savaskan®, C. Aksoy ¢, B. Guner °, P. Badica', G. Aldica’, S.
Celik®

@Department of Physics, Faculty of Science, Karad@eichnical University, 61080, Trabzon, Turkey.
®International Institute for Nanocomposites Manufisicty (IINM), Warwick Manufacturing Group, Univetgi
of Warwick, Coventry, CV4 7AL, United Kingdom.

¢ Energy Systems Engineering, Faculty of Technol&gyadeniz Technical University, 61830 Of, Trabzon,
Turkey

4 Electronics and Communication Engineering, Facoftyechnology, Karadeniz Technical University, 808
Of, Trabzon, Turkey

° Department of Physics, Faculty of Arts and ScienBesep Tayyip Erdogan University, 53100 Rize, Byrk
‘National Institute of Materials Physics, Atomistilo 405 A, 077125, Magurele, Romania
9 Department of Energy Systems Engineering, Facudl§ngineering and Architecture, Sinop University080
Sinop, Turkey

“Corresponding author: e-mail: kozturk@ktu.edu.tr (K. Ozturk), Phone: +904623774154, Fax:
+904623773195.

ABSTRACT

Fabrication methods are important way to improvecstiral and superconducting properties of MgB
such as critical current, magnetic levitation foddLF) and magnetic field trapping capability.
Although the graded fabrication technique has hessd for single-grain bulk YBCO superconductor
to improve critical current and bulk supercondugtproperties, similar technique as regional doping
has not been used for bulk MgBintil now. In this study, nanoparticle silver dogpwas carried out in

to the bulk MgTij o8B, superconductor by using in-situ solid state reacind partial graded (regional)
doping method together, to improve the radius iedéeent uniform bulk current density and the
magnetic levitation force as well as the structpralperties of the MgBbulk superconductors. Both
the J.(0) self-field critical current ané, (uoH) pinning force density values enhanced in comparison
with the inner region values, when the nanopartidedoping is carried out in to the outer sectién o
the sample. Addition to the enhancemehthe structural and the micro electromagnetiqprtes as
J«(0) andF, (uoH), our study also focused on the improved of thik Buand the radius of shielding
current loopr, to improve bulk electromagnetic properties asléwitation force. It is seen that the
structural properties enhanced and both the vérésdtation force and the lateral guidance force
value increased with Ag doping to the outer sectbmMgTioodB, sample. On the other hand, the
increasing ratio of the lateral guidance force @f71% and the vertical levitation force of 10.8%i ué
sample with 3 wt% Ag-doped than the undoped onetpaiut that the regional doping method to the
outer section is very suitable for guidance forppliaations, which is important in the magnetic
bearing application such as Maglev and magneticggretorage systems.
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1. Introduction

Within intermetallic superconductors, MgBuperconductor having some properties, as the
high critical temperature ¢J and the high critical current density)(dJnakes these materials
very promising candidates for some applicationsthes next generation of medical MRI
devices and super-magnets for Maglev systems [B&dlitionally, it can be said that high
vertical force, guidance force and high magnetidfitrapping properties of the bulk high
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