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ABSTRACT KEYWORDS
Characterization of magnetic cores is an indispensable task in order to Ferrite;
securely accomplish the requirements of a power electronic design and Hysteresis;

prevent failures. The hysteresis cycle of the material is one of the more
complex features to characterize due to the well-known nonlinear and
memory effects. Lithium ferrites with different cation substitutions have
attracted the attention of researchers for along time and been developed
asareplacement for yittriumiron garnet (Y 1G) dueto their low cost. They
are important components for the microwave devices and memory core
owing to their high Curie temperature, high saturation magnetization and
especially hysteresis loop properties offer performance advantage over
other spinel structure. Inthisview an attempt has been madein the present
paper to study the hysteresis measurementsin Cd, Mn and Ti substituted

Saturation magnetization.

Li ferrite. © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Lithiumferritessuitably substituted with avariety of
caionsinthecrystdlinestructureexhibit awiderange of
propertiesfor usein many applicationsat microwave
frequencies. Thereisadequate choicefor thedesign en-
gineer to select gppropriate materia asper hisrequire-
ment from thenumber of possbleseriesof thematerids
deveoped. Thehigh Curietemperaturesand rectangu-
lar B-H loop characteristicshave madethese materias
useful for latching devices (such asphase shifters). For
increasing the power handling capability of themateria
inhigh power devices, fast relaxingion subgtitutionsin
ferriteisaversatile method adopted. Theelectricand
magnetic propertiesof Lithiumferritescanbemodified

by the substitution of Fe** on either thetetrahedral A or
octahedra B sub-latticesthusalowing themateria to
betailored for specific applications?. They havehigh
Curietemperature, squareloop hysteresis, high satura-
tion magnetizationvauesand arelessstress sensitive2?,
Literature survey suggeststhat thework on non mag-
neticion subgtitutionin Li ferritesisvery much poor
though thereisapossibility of reducing the magnetic
losses. Hencein the present paper, results of hysteresis
measurement in compositenon- magneticion (Cd and
Ti ions) subdtitutionin Li-Mnferritearecommunicated.

EXPERIMENTAL

Thefollowing serieslabeled A and B were prepared
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using Ceramic method.
Li,. Cd Ti Mn Fe,,, O, (seriesA) andLi, .
Cd Ti Mn,.Fe, ., O, (seriesB)withx=0,0.1,0.2,
0.3,0.4, 0.5. Themagneti zation Sudieswere carried out
on the ferrite system using VSM technique EG and
GPARC Modd-4500 a Nationd Chemicd Laboratory,

Centrefor Materid s Characterization (CMC), Pune.
RESULTSAND DISCUSSIONS

TheXRD showing confirmation of spind phasefor-
mation isthe present samplesis communicated €l se-
wheré¥. The Hysteresisloop (or B-H Curve) of one
representativesampleisshowninFgures1whichagan
confirmsthe soft ferriteformation Thehysteresisloops
are narrow which indicate that all compositions are
multidomain (MD) type. . Hc- the coerciveforceand
Mr/Msthe squarenessratio exhibit decreasewith sub-
titution of Ca*Ti**inLi Cd Ti Mn  Fe,, O, sys
tem. Fromtablel, itisclear that, the saturation magneti-
zation (M S) and magnetic moment (nB) decreasescon-
tinuoudyinLi,.Cd Ti Mn,, Fe,,, O, ferritewithin-
creasein composition parameter X and isobviousas
nonmagneticion subditution. But surprisngly, aganfrom
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table1Li ..Cd Ti Mn ,Fe, ., O, compostiond varia
tion of M and n, with Cd*Ti* (i.e. X) showsincrease
of M_andn, upto X =0.3. Thedecreaseof M_and n,
for X>0.3isattributed to canted spin dueto substitution
of Cd?* and additiona canting dueto excessiveaddition
of Ti* in system. Thiscanting effect may bemaskedin
thefirst serieslabeled asA, because of the content of Li
being comparatively higher and lower vaueof ferricion
being replaced. Thepossibility of microgtructura changes
likemicrostressand strain devel oped during formation

i

-2000

Figurel: M agnetisation(M)—> magneticfield (H) for
L i0.35 Cd0.3 TiO.3M nO.lFe O

19 ~ 4

TABLE 1: Compostional variation of 4tM _,n_,Hcand M /M for ferrite seriesAand B.

4aM (emu) nB Hc Oe M,/ Mg
SeriesA SeriesB SeriesA SeriesB SeriesA SeriesB SeriesA SeriesB
0 3752 2321 2.34 1.45 24 0.831
0.1 3124 2324 2.02 1.47 15 13 0.931 0.834
0.2 3027. 2301 1.96 1.49 10 10 0.766 0.844
0.3 2307 2422 151 1.59 9 9 0.733 0.854
0.4 1924 1750 1.27 1.16 6 7 0.823 0.869
05 816 1537 0.55 1.02 5 6 0.590 0.896
of theseriesA cannot dso beruled out. REFERENCES

CONCLUSIONS

Theachievement of the present work isthat both
magnetization and resistivity (communicated in 4)
showed anincreasein valuewhen compared with the
vauesof other non magneticion substituted ferritessyn-
thesized by Pran Kishan®, Nitendar Kumar'®, Yen- Pei
Ful™ using other refined techniques.
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