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ABSTRACT

The effect of CaCos;, SrCos; Si0; and H3;BO; in the range of 0.1~1.0wt% on strontium
ferrites consisting of the magnetoplumbite phase SrO-5.7Fe;O; were investigated.

The hysteresis loop, density, demagnetization curve and the intrinsic coercive force were
measured on istropic and anisotropic ferrite. The microstructure of the ferrite were examined
using SEM. It was found that approximately 0.1 to 1.0wt% of CaCO,, H;BO; or SiO; are

extremely effective in activating the ferrite formation and improving the ferrite properties.
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Particle siz is particularly important for the properties of isotropic ferrite. When the particle

size is decreased from 3.5z m to 1.7 4 m, the sintering temperature is decreased from 1260°C

to 1220°C, the remance is increased from 1800 to 2300G, the coercive force from 1375 to

19500e, the density from 3.56 to 4.51g/cm?® and the intrinsic coercive force from 3350 to

35000e. The properties of anisotrople SrO-5.7Fe;0; ferrite is better than isotropic SrO-5.7Fe,0

s ferrite. Maximum energy product is increased from 1.13 to 3.3MGOe and sintering

temperature is decreased from 1220 to 1210°C. Maximum energy product 3.3MGOe is 61% of

theoretical value.
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Table 4-1. Composition and Magnetic Properties of Specimens.

Specimen Composition and additives

S-1, S-2, S-3, S+4, SrO-5.7Fe0;  +Si0; Q.15wt%

S-5 +HiBO; 0.1wt% (12})

S-6, §-7, S-8, Sr0-5.7Fe0;  +Si0; 0.15wt%

S-9, 8-10, S-11, +H;BO; 0.1wt% (12})

S-12, S-13, S-14, +CaCO; 0.5wt%

S-15 +8rCO; 0.5wt%

+Si0; 0.3wt% (23})
Specimen | Sintered temp remance Coercive(Oe) Maximum energy density | press type
C) (@) sHe He (BH)max(MGOe) (g/cm?)

S-1 1180 1570 1250 3325 0.49 3.24 Dry
S-2 1200 1600 1275 3125 0.526 336  |particle size
S-3 1240 1700 1375 2900 0.56 3.84 3.5tm
S-4 1260 1800 1325 2550 0.62 393
S-5 1280 1150 350 575 0.063 4.03
S-6 1180 1550 1250 3425 0.49 343 Dry
S-7 1220 1800 1375 3350 0.64 356 |particle size
S-8 1240 1820 1400 3250 0.64 3.95 3.5m
S-9 1260 1900 1450 3200 0.68 4.14
S-10 1280 1700 1050 2250 0.425 4.38
S-11 1180 2125 1850 3650 1.0 4.08 Dry
S-12 1200 2250 1900 3600 1.103 45 particle size
S-13 1220 2300 1950 3500 1.13 451 1.74m
S-14 1240 2250 1950 3350 1.13 4.59
S-15 1280 1950 700 1150 0.28 46
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Fig. 4-1. B-H Characteristics as A Function of
Simtered Tempertature(first additive 3.59

4m particle size).

B 4-2, AlHe| =AM 9 X}7|%4J(Anisotropic)
Table 4-2. Composition and Magnetic Properties of Specimens.

Specimen Composition 1st additives 2nd additives
A-1 Sro-5.7Fe0, Si0; 0.15wt% SrCO; 0.5wt%
HsBO; 0.1wt% Si0: 03%
CaCO; 0.1wt%
A-2 Sro-5.7Fe0; Si0; 0.15wt% SrCO; 05wt%
H:BO; 0.1wt% Si0, 0.3%
CaCO; 0.5wt%
A-3 Sro-5.7Fe0s Si0, 0.15wt% SrCO; 0.5wt%
H:BO; 0.1wt% Si0; 03%
CaCO; 1.0wt%
specimen | Sintered temp Remance Coercive(Oe) Maximun energy density | press type
C) (@) sHe He (BH)max(MGOe) (g/cm®)
A-1 1210 3650 2750 2850 3.15 4.71 Wet
A-2 1210 3700 3150 3375 3.2 4.75  |partice size
A-3 1210 3800 2980 3175 3.3 481 0.8¢m

—310 —



A7 Az A5 R A3W A4F 19903 129 49

4. @y ¢ 1@

4-1. Br, gHc, He, (BH)maxAl # X|

¥ 4-18 B HYPolA =9 A7 & 35m
o} 1.7me] FIHA Yujz Addte A Fg
594 HetolEe 24 2 oA 27
EXoli E 4-2& o|WA wolE EA
ojth. 19 4-1& SrCoy/Fe:2] 1/5.78H] ol
138714 SiO; 0.15wt% 94 H:BO; 0.1wt% W&
Ariste stastn AFLEWsle] e B-
HEMo|t}. 79 4-2% SICO/Fe0se} 1/5.78
vlo] 128 7kA S0, 0.15wt% s HiBO; 0.1%
£ A7t &Aas CaCO; 05wt%, SrCO;
05wt%, Si0; 0.3wt% & 23}H 742 ¥ &
dex Wste] me B-HI Moo,

12 A7A A#e 9 BFAEUE Br
(G)ANA 2Fex 1260ColA 713 A
WA Elg e BAE gHe(Oe)e 1240Co A H
Wzt Yehdes ojdie] FHoox
(BH)max(GOe)& (Hojmdx Aee 1)
Eth 1, 23 H7Al9) B9 1260CIA Br

*alic
athg {4000

IS
]

~
g E
o .N§
g .\A_‘ S
5 {2000
k] od 1
: g
14
-
-4
E - ~42000
—
E s \-
g — |
JE—
- =11000
L 1 A L L
1180°C T T

SINTERING TPMP.
Ogl 42 A2zl IR B-HERY(1, 2% ¥
7t % 3.5um)
Fig. 4-2. B-H Characteristics as A Function of
Sintered Tempertature(first and additive,
3.5/m particle size).

(G), sHc(Oe), (BH)max(GOe) (Hojmgdx
Ase Do Hd#e 474 e

¥ QIE9 A7E 35miN 1.7m= 4
< wWEe Y 4-39] B-HCurvedto] epd
ule} o] Br=2300(G), sHe=19500e, (BH)
‘max=1.13MGOeZ 28] Hxe HYIAE
YeR L gl

olgd] AZFLEE 1220CE 40Cr Bd&
HollX wkgo] o]Fojgich ojRL 1907d
WEISS7} Abdzsid e S8 ST (R
B)¥eo 77lE Ao ARED

Si0, HBOs& Sr¥glolE Hoh §3Ho] 7]
g &ol A7 FHAA g B W
2o do7]|7] AlFse HelelE QA
o]l ¢¢R¥ Aoz H4.

E 41974 1, 23 M7 Alfe A Sl
vehd ulepge) uF& AAEB(MEWH F
o] ¥At=o] U&A¢ A o]F& uo}
823 He(Oe)2 ZA @t}

4-2. pJjo| LA
SrHgto]l B & SHA B fE CHo

o s br h
*ulic
L] o LYL S ey
-~ ‘\
i ~ 14
s i \ - 3000§
g 3 o
[ S Co—
2= PR «{2000
i AN .
\.
Ll od ~{1000
.

’ T 1220°C 11&6" T Thore——+—

8 4-3. AR ol oHE B-HERY(1, 2Xt 7L,
S5 1.7um)

Fig. 4-3. B-H Characteristics as A Function of
Sintered Tempertature(first and additive,
1.7um particle size).

—311 —



SrO-5.7Fe;0; HielolEQ T4 B oA FAd
50 naleE 22259 HAAAY 4%

1% oA ez se ALt Brid&Ed =
sle] BFg HxFold Agtgo] 39 7]
7] 08 HAZspopsta Foll 33}
= R oz & AFPEA A Eave
o7 o

Ea=K1sin?0 + K2sin* + K3sin%g------

(K1, K2, K3----- AR 2 7] o] YA B )

o714 Ea=00°] #7] f3M& 6=0 & =
whz}slel 2pstgol &) 7| &7 E YAAA
of gtk olgfto] e g HAE IV Y5
AP Aol sHeo] 3~4av] =711 A B A gt
3l of&d] cHFo g o)AE HarI A
wet press3tt}.

ol dA A9 AAGA A ¥ A4 Hex&
7tgd ZAGA WEde AT wdv
Foz WiAFe] wAsEH AL ¥
% Hde} 3t AAdAe] &3} Io & shew
a v #@AsE HAAA S Ndepsi.

Hd=Ndle|t}. ma}x AAdAA ] FEA
%4 Heffe th23 o] gt
Heff =Hex—Hd

olejo] R e W s YElve &
TR oA, A @ IPIPAPE A5
ol 4%E& vzl

a9 447 B 42904 EFUE uke 2
o] 1210CollA] CaC0O;9] wt%we 0.1, 05, 1.0
o2 WHHANA YA AEX el S-W
Model He=0.48(2K/Is—Ndls) —1.7PIs¢] o] &
2 ¢t vlastA Bttt 7|4 K(ARA7] 0]
B AF)e 3.6x10%(erg/ec)olT E 3RS}
Ise 370GE2 A&olA SrFe 0,9 o] &gkel
w'® Nd=5, P(AAd&Te] HAH&)=0952
st vrepd ghol o

FAdd vEMe 2F257F 10C @2
1210Celx Br, gHerl 953 =Ry

—f4000

1
»
F

\
)

3003

~

T
L
TS
o
S
S

INDUCTION B (KILO GAUSS)

.
5 L "
COERCIVE FORCE H(OWRSTED)

. A 1 " L 1
0.2 0.4 0.6 0.8 10 et

3 4-4. CaCO:&7tatol e ofYAAIH B-
H®4(12107C)

Fig. 4-4 Anisotropic B-H Characteristics as A
Function of Additive CaCQO; Waeight
Percentage(at 1210°C)

o] &2l ¢t tha Aol v #Aroln CaCo,
£ 0.5wt%, 1.0wt% ¥ Z2+2t Jrlatd & vl
st B 05wt% A7t A e gHerl 31500e
2 1700e A= A3l 10wt%oA+ Bro]
3800G=Z 100G A=7} A vepdth HuojdA
ATE 12 31989, 1.0wt% 7} 3.33MGOe, 0.
5wt% 7} 32MGOeZ ©lA3 Ax 3AH e
U =d Hard Ferriteo] A 83ty §io}
A BaFo] i L 05wt%e] Hgo|
& 3t g

E g vgRe] zs}golE wakel zb
715449 ol@Ae oAU B-HIFH Aol
A e} Br, gHer} 242t 4zlsE 4650G, 46500e7}
5o ol ti&3le (B Hw Z71E 1/4(4n
Is)?9) gte& 54MGOeoitt. H¥x 3.
33MGOex= o] &X9] 61%9 i F3tz Yt}

4-3. O|M| 7=
AR 441, 428 WA ol AlHe
SEM #olth AR 4-1& SHAAe 4dA

—312 —



A7l M2 QB A3P 24z 19909 129 51

AFZl 4-1. S-9A| Mo OjM|7x
Photo. 4-1. Microstructure of S-9 Specimen.
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