(= #] sd3A478EA
Korean Journal of Materials Research
Vol. 4, No. 1 (1994)

W

Mg-Mn#gfo]E o] WA of 23 7to] 2|3t Eapast A F

s W F.70 = o
Fydstn $AHs AR

A Study on the Effect of Reducing the Saturation
Magnetization by Substituting the Non-magnetic lon in Mg-Mn Ferrites.

Beoung-Doo You and Chong-Oh Kim
Dept. of Materials Engineering, Chungnam National University, Taejeon 302-764, Korea

= E vjojazdoly Mg-Mn#lglo]EA uatyg ol dFulgoR Feol & &3t ¥
g3t e & 5 g ol AE wlejagdeln gaolEe A4 Fug do A4S A3 HK5
t}h olw & EAo Wyt Futdr A AES stop & HFo shutojrh. B Ao MgO:
MnO : Fe0,8 1.0:0.1: 095808 alz3 ulojzzdoly gelo]lE [FE2] 1 (Mg0), o(MnO)y (Al
Fe oo 0: ) ol X AlE 0.1 A 04744 F7heh A9 A7 - 273 538 of At o &y 2
Arstdeh xaiatat ghe Hridol g gagigon FAgdEdE HER mpbbAd o Hgde Hoh
Z 0.20} 4ol A 103.48A/m(1.30e)o] 3t 2 vEbtow Zt¥vie 25 Fadch $HANES #H7
ol b} Aol st gl oAty e HFARZEE MG mAdUAdAM e BAHS &
3teted W Wele vlolmgdoln sxtel & F v AW BEHE L& 7 AULh

ABSTRACT The reduction of saturation magnetization in the Mg-Mn microwave ferrites was a-
chieved by substituting the non-magnetic Al ion for Fe ion. It is necessary for extending the operation
frequencies that there is no change in other properties of the microwave ferrites. The electrical and
magnetic properties are characterized where the composition of the ferrites studied was given by the
general formula (MgQ), o(MnO),(Al,Fe; s-.0, ) with x ranging from 0.1 to 0.4. The saturation
magnetization and the ferromagnetic resonance linewidth was decreased by the substituting amount of
AlLO; The value of coercive field was low enough over the composition of x=0.2 and the high
squareness ratio was obtained all over the amount of substitution. It is feasible to select the proper appli-
cation area with the combination of various properties ; that is, low coercive field, high squareness ratio,

optimum saturation magnetization and ferromagnetic resonance linewidth.
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Fig. 1. Variation of specific saturation magnetization
with ALO; contents
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Table 1. Various experimental results in(Mg,Al,Fe;Mn,0,.)'"® and all units are CGS

[N Tk Ty [ 1M,(G) E@ﬂ?emu/@ sintering
Group 1 1 1.143 ’ 0.229 ‘ 1. 77 0 114 1660 1.30 30.3 1400C O,
2 1.143 ‘ 0.400 1.600 z 0.114 ‘ 1280 090 | 23.7 ”
3 1.180 } 0.572 I 1.428 0.118 i 734 0.40 ‘ 13.9 ”
4 1.098 | 0.583 ‘ 1.417 0.121 700 0.21 ' 13.3 ”
5 0.075 ' 0.624 | 1.376 0.118 542 0.60 | 104 ”
o | 6 1;(24)2440/6/%63’#’\*1.324 0.120 271 0.002 ﬁ’* 5.2 % ”
Group 2 1.00 0.65 . 5.8 1400°C
‘ | 48hrs, O.
Group 3 A 1.00 1 HAVIS?)%‘
[ 10hrs
1.0 0.15 ”
1.0 _J‘O 30 | ”
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Fig. 2. Comparison of the measured densities with
the theoretical density in the various contents of
Al;Os(sold line represents 8hrs sintered specimen’s
theoretical X-ray densities)
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Fig. 3. The lattice parameters determined by the
XRD
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Fig. 4. Variation of flux densities with ALOs at
various sintering times(in CGS unit)



&

2kHze] Z3t4o) 4] H.(coercive field)2] 5
wo] slFaleE AFE A7ES AdHAA 24
g szmxAel B.(Maximum flux density) gk
7} Br(Remanent flux density)gt-& ¢1& 43
2 19 4o YepAch. 2l B5ol B,
Bisax ¥stast e ALOH 7hFel ot
Aol AP og Wan ASS ¢ T AU

29 5% Hgte RoaFa gled 2437k
4712 A4 Al e Heghol W7t Ao #of
A 2A7vE 8AIZE A -nk EAlsk ok MRk
o2 Hot ALO:;%el Z7kel uhal @A
th 29 6014 & F Aol Hhgel] #A
glo]l HAHo A = vz Al #EH
th agla oldd #wAe A ERE, A

BAG ol Aol AAHo| AAH dojwton n

aku /z.aa@

18vm HDE?

%‘ 07

W% %9 Mg-MaslFolme] My ol Aol et Estas gk 121

238,8 e ey
3 8 hrs |
®

e 2 hrs

1592 F ) 1

\E |

< - ® =

IU ; 4 i

9.6 - .
| \

L |

‘ !

: |
0.0 L . S |
0.1 0.2 0.3 0.4

Al content (x)

Fig. 5. Coercive field variation with Al,Os contents
(79.6 A/m=1 Oe)

Fig. 6. Electronmicrographs of various content of
Al;O3(Soaking time is 8 hrs)
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Fig. 7. The results of squareness ratio
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