Accepted Manuscript

Journal of

ALLOYS
AND COMPOUNDS

Microstructure, lattice strain, magnetic and magnetostriction properties of holmium
substituted cobalt ferrites obtained by co-precipitation method

Deepali M. Ghone, V.L. Mathe, K.K. Patankar, S.D. Kaushik

PII: S0925-8388(17)34415-8
DOI: 10.1016/j.jallcom.2017.12.219
Reference: JALCOM 44305

To appearin:  Journal of Alloys and Compounds

Received Date: 5 November 2017

Accepted Date: 20 December 2017

Please cite this article as: D.M. Ghone, V.L. Mathe, K.K. Patankar, S.D. Kaushik, Microstructure, lattice
strain, magnetic and magnetostriction properties of holmium substituted cobalt ferrites obtained by co-
precipitation method, Journal of Alloys and Compounds (2018), doi: 10.1016/j.jallcom.2017.12.219.

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.jallcom.2017.12.219

Microstructure, Lattice Strain, Magnetic and Magnetostriction
Properties of Holmium Substituted Cobalt Ferrites Obtained by Co-
precipitation Method.

Deepali M. Ghon€? V. L. Mathé, K. K. Patankaf, S. D. Kaushik

! Department of Physics, SavitribaiPhule Pune UnitierBune 411 007, India.

"2 Department of Physics, Rajaram College, Kolhap@08, India.

¥ UGC-DAE Consortium for Scientific Research Mumbain@e, R-5 Shed, BARC, Mumbai
400085, India.

Author for correspondence: ketakiketan@yahoo.com

Abstract:

The CoHgFexO4 (x=0.00, 0.05, 0.1, 0.15, 0.2) samples were syibdsby chemical co-
precipitation technique. The structural propertiese studied using X-ray diffraction (XRD).
XRD data reveal formation of single cubic spinelapé for the samples having lower
concentration of holmium substitution namely x=0@P5 and 0.10, However, at higher
concentrations, x=0.15 and 0.2 few extra diffrattimes belonging to HoFeQvere observed
indicating solubility limit of holmium in the CoR@,lattice. Williamson — Hall plot was used to
determine strain in the samples. Microstructuraldsts carried out using Scanning Electron
Microscopy (SEM) depict significant changes in rogtructure with increase in holmium
concentration. Microstructure of un-substituted alblerrite sample was found to be very
compact and grain growth was further found to bstricted with increase in holmium
concentration. DC magnetization recorded using atihg Sample Magnetometer (VSM) at
room temperature indicates decrease in saturatiagnatization with increase in Holmium
concentration, which is correlated with the weakgniof A-B exchange interactions.
Comparatively high values of coercivity and reteityi are obtained for holmium concentration
with x = 0.15. Magnetostriction measurements wengied out for two different orientations of
strain gauge fixed on plane surface of sample wé#tallel and perpendicular orientation with
respect to direction of external magnetic field.r Ron-substituted cobalt ferrite sample,

maximum value of magnetostriction was found to B28-ppm at 3.5kG magnetic field. This
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