< g7¥F> Joumnal of The Korean Magnetics Society, Volume 9, Number 5, October 1999

ZnO7} Lithium ferriteQ| S2I1& SM0f| 0|Xl= &0 e A7

oy VBN
Al geieke, g BT A SE 11

(1999 8% 162 uHE, 19994 10¥ 59 HESAE WRE)

Z}E microwave§ $41717] 241 9 IF0H8 memoryAAlE. AREE] $laiA Z4gn)7) =51 BabEe] 2k2- ithium
ferrite® 7PEst E2)MQl B3-S ZAE) 18k LigaposBionNiosZnFes 60502 £AAE 2= AJHL Ajzs}
vt Zn0g A71sle] WA A wel AFA7 (B, E718T BAR(H o] el o) ztsjw] pe 7b4Aslelc)
1050 °CellA] &733F Ale] 739 R=0.82, H.= 1.8 Qe VEPLT 1100 °ColA A28 AlH2] S R=075% H.=1.70
0ed] ZkE Asiet. 7.+ 463 °CE SA=9]T T2 wslol ojd Bike) bl vikg- okE 0.09-0.11 Zhe& vehde)

LM B

Spinel ferrite?] UuHA-& Me'Fe,., "Me,"0,2 FAI3P
Me= 27} el -8, Me'= 37} ol 2§ Yehiith X=0
U= Me'Fe, 0,2 7145, oFol & ER(Ky= HA}
ol Lol 923, K = (1-5)(2-8)/F =exp ™2 &
Aldet S71M & gl § o] F& & ol 5
=E Jehl|3= inversion parametero] I ollv] 2] Bt o
2 (.1 eV A olT}1).

duba o2 1j ferrited] LiFesOg= A siteo] Fe™, B
siteol] Li*9} Fe*7} 1:39] 8]84S o] F3 QU+ inverse
spinel structure® A8} I}, o7)ellM A site2} B
Site= Z}7} tetrahedral site®} octahedral site® “FepdTh
12, 3].

gk o2 1 ferrites Fel &%/} ¥3L line width
(AHYL 23l 7} el e A o Ar]eld FA19
Z¥&jul7} Fol zHE microwaved FA17)7] A W 25
3} 7| H4RR ol o453 oot 2 159} F417)7)
Fo) g 7] LA 2 AMHE femite: 7|7} 3
L3} A9 AREA ZEulE wdEm Aok A
T Ki<O0) 3L, ARWFE= Ayyy5=0 o]ofof Sl I-f2rdw)
grain 7]7F @ sllof s o120 gt Li ferrite
ol Co™ 52| A7} spin wave line width(AH )3t 5-& 7}
gt 25T latching system(SF- RS A ekT,
ferried AHFAI3} Adeloll ] F2AlA A2t E upte]
A AMEElRe X)) Foll B o)8o] HEHT glon C
band °jAte) TFH}e)A] gamett 2 ¥ke] T} spinel
ferrite 9] W}4-EAEZA FE543 9lcH4-7).

a2y} Li ferritels A7) A7) £4l0] 5231 ¥ Al o)
k= HA o] glo] o] & &A| s o} Fhel= BAIRS 71X
a al+t.

Wi B gl E microwaved A7) AR} ferrited
tsled o] 4317] $i8t AT A2 Liferrites] Bi,
Ni % Zn& ¥ Ligag.0.5xBio0aNio 0sZn,Fe 460504 TA2)
2h5ol i 2le}8-9]. S7]el Bi* Ak B,& F7HA)7)
H 3 272&E% 3% FXo2 Hrlsldi10], Ni
magnetostriction constant (A) = 022 HA}sle] R 7k
£ 3 AF171998A ArlElsoH L. ZnO §Heke ¥}
AlA, oI5l Hat B 2ABIGon 1 dn 2FdeE
1050 °ColM R(B/B,,) =0.82, H.=1.8 Oe, 54 2% ¥
3lol] W3t A P AL [B(25 °C)-BL90 °C)V/B,(25 °C)
=0.102] SH ¥ 5AE A4

o ¢ ki e

I AJHAE o &5

2.1 AMBEHM=

Raw material2 X7} pured(Junsei®)A})Q! ZnO,
NiO, Li,Cos, Bi,0s, Fe,0,2 AHE31ed 0.001 g8] AE=
2 Zapsle] Lio 18.05xBig.02Nig s4ZnyFe; 46.05x04(x = 0, 0.01,
0.02, 0.03)3] A2 418 : methyl alcohol(Li,Coy}
44 el 23k methyl alcohold- ©]4) : steel ball®]
FA BE 1:1.5:39% 3l steel ball mill jarS A&
Bl 4 E3ha F A7) 20 54171 slaslle)

o} 2315t Y B85S A steel ball mill jardl] 2/
2} Zro] {31 ojr) ERPEIILH, o] F 120°CR AR
e 7127] el 723l binderE o] A F,

-234-



<ATEE> ZnO 7} Lithium ferrite o] B8] EAJo|| u]X| = ofafel] gt AF

o] AlHES] S8 S FA] Hted YA 2A
£ AMgabe] 243 A3 HHF 8.0 %2 epdch AL
Z+ ARE 17 g8 Zeksled, oJEE toroidd F3(OR
30D-8-20H)S AM-3le] 8,000 psi HH2E Ad3slsiet),
o] A BFE toroid® A1¥-E-2 tube furnacesl] YL F7]
ZoA] 1050°C, 1075 °C, 1100 °C7HA] 827 B2t dA
A £=E & F 447 FF 1050°C, 1075°C,
1100 °Coll A F-A1A1Z) 3 550 °C7HR] 4.54])7F 3} 5,547
Mz EA 25 WAF 28l uhg o R AJEE A
B

22 &%

A|He] ARS 2ARSYY] $l8le] Xoray diffractometer
(Rigaku, DMXA-3)Z AM-3le] 274 #48 sjgic). ol
27 272 Fe targetS AHE-3led 30kV, 20 mAolA 2
min2) scan speedZ. 51312, o] 2RE] ZH 2[4 (lattice
constant)?} X-ray YEE AAFSIE L, bulk densitys
Archimedean (Satorius-YDK )22 ZA 531}, vl 72
+ SEM(Scanning Electron Microscope, QS-130C)2.E
Faslgd o), 7H: AQFE 20 kVE dlod pIMZA S =
AlshAATt.

Toroidd 9] AAA)He)| 12KN, = 10H/4IID2} 2XK(N,
= 10°RCEyAB) coilg- 2}7F 0.3 mme] offvfd Mo gF
A Yzsled 508 7HeF B-H curve tracer(Riken
Denshi, BHS-40y& AM-3led £2)49l A8 2431
©n] LF impedance analyzer(HP 4192A)2 7.5 #%
sl

oL =3 9 28

Fig. 12 XA 314 AP o2 RE Za™e] ool o}
AxPdre] H3E TN 702 Zno] F713lel ule) A
27 ARz dAsH FRIA e eol:
Ligag.0.5Bio0:NigaZnFez 46050+ 3FHa]ol| A o 4= Q1%
o] Zno| Z71le) wiet Ligl Ferl ZhashAl =t Fes}
Li¢) ion WP 7tzt 1.27 A%} 1.56 A<ld] w8l Zn2
1.39 A[12]12& Zno| Fele} ion ¥Pe] =7] WjEelzt
Azl o} Wang[1319] Al@Aaels UXEHA gl

Fig. 2= Archimedean®] 22 Z4%& bulk densitys}
XAl 34 Ao 31 o] & A x Ale]9] HE 73} 7
02 7no] F713tel wel Xoray densityell ©H3F bulk
density®] ¥17} $715HE Bol A Ql}. o= Fig. 1ellM A

-235-

8.33

ex24 | -—w— (Sint Temp. 1050 °C) .
_(Sint. P

.31 .

o] | /
e /

o) /

oS

8.26 - "’

Lattice constants (10 'm)

8.25

T T T T T T T T 1
-001 000 001 002 003 004 005 006 007 008

Zn contents (X)
Fig. 1. Lattice constants vs Zn contents of Li04g.05Big02
NiggeZnFes 46.05<04 at the room temperature.
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Fig. 2. Density ratio of X-ray density to Archimedean density
of Lio_;‘s,ﬂ‘5xBi0_02Ni()_()42anez.4640.5x04 sintered at 1050 DC.
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Fig. 3. Microstructure of Li ferrite with Lig4s.0.5:Big0Nig0sZn,Fes 460504 Sintered at 1050 °C.
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Fig. 4. Maximum magnetic induction as a function of Zn
content with Lig 45.0.5xBi0.02Nig.04Zn,Fe; 46.0.5:0s.
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Fig. 5. Coercive force as a function of Zn content with Lig 4.
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Lithium ferrites are prominent in the element of microwave frequency communication core and high frequency memory
core because of their low coercivity and the high squareness ratio. This paper reports primarily the development of lithium
ferrites with the low coercivity and high squareness ratio. The materials with Lig 45 9 5:Bio.02Nig0sZnFe; 46.05x04 (x =0, 0.01,
0.02, 0.03) have been prepared to investigate the physical properties. The addition of ZnO gave raised maximun induction
(B,,) and decreased coercive force (H,), but the squareness ratio (R = B,,/ B,) was decreased. The specimen of squareness
ratio R = 0.82, coercive force H.= 1.80 Qe was obtained for Lig 45.0.5:B10.0:MNin.04Zn,Fe2.46.0.5:04 (X = 0) sintered at 1050 °C.
Also the sample of squareness ratio R =0.75, coercive force H,=1.70 Oe for Ligg.0.5«Bioo2NipwZnFe; 460504 (X =0)
sintered at 1100 °C was measured. The Tc was obtained 463 °C and the Br of enviromental temperature variation was stable.



