Journal of the Korean Ceramic Society
Vol. 28, No.6, PP.471~477, 1991

Zn02} PhO7| Sr-Hicl|EL| ®EN 5ol njx= &

2EN - £HE - 2FN - WEF* - RER
e TR
TR TERT ST 1=
RERER AT & B
(1990 84 20 A1)

Effects of ZnO and PbO on the Magnetic Properties of Sr-ferrite

JH. Kim, D.Y. Kim, D.J. Kim*, W.Y. Jeung** and J.H. Oh
Department of Metallurgical Engineering, Yonsei University
*First Lab., of Metallurgy, KIER
*Division of Metals, KIST
(Received August 20, 1990}

2 o
& AFAAE Z00sh PrO7) Sralfo|=e) A3 54l el e Eabslsinh SesARol=el 207}
Bod ARW A9l Golh Srolztol=el ARASLEE 27kt wA 2 AR AGhiAAE 2

stgich POO A7he] A% A7k 05 wisrhAls Hel Al o] E7shd 05wt o4 Arhs 2ol
Apzshn wheha 2o A7ldlu R A o] Zasheleh 05 wi% PhOS 4 Sr-sl2ho] me] Si0 2 Bohahd, Hriepol
274l weh Srsletel2e] AFASURE A4H D Basty BAGE Fobelgn 2L 125004
AT Si0; 05 wise7hA s wAE Fohel slste] A AlAvA Aol BAbshd 05wk o)4 B7EW )
AR Al wAse] B Ao Arled A He) izt

W, AR Al L ASHES o] gated Mo 2719 A) Fo) 37 MGOed] Srolziel 58 A=
% lgleh

ABSTRACT

Effects of Zn0, PhO and 510, on the grain growth and magnetic properties of Sr-ferrile were mvestigated.

(1) Addition of ZnO to Sr--ferrite increased remanence, but decreased coercivity and maximum energy pro-
duct.

(2) Addition of PHO up to 0.5 wt% increased (B+-H)y,, of Sr-feririte, hut addition more than 0.5 wt% decreased
(B'H)max

(3) Si0; addition to the 0.5wt% PbQO doped Sr-ferrite decreased remanence and mncreased coercivily. The
coercivity increase is due to the grain refinement effect of SiQy. But addition of $i0» more than 0.5 wt% invaked
a decrease of coercivity and (B-H),. of Sr-lerrile due te abnormal grain growth.

Sr-ferrite magnet having maximum energy product of 3.7MGOe was fabricated by usmg the roasting product

of Pyrrhotite.
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Fig. 1. TG-DTA analysis of (SrCOq4a-Fex()s) podwer.
(A) 5rC0s-+-5.20-Fe:O (B) SrCO,+5.2a-FeyOs
+5wt%h Zn0O
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Fig. 2. X-ray diffraction patterns of Sr-ferrite wilh the
addition of ZnO (plane perpendicular to the ap-
plied field direction, sinlered at 1250C, 1 hr).
(A) 0.0 wi% ZnOQ; (B) 0.5 wi% Zn0; (C) L5 wt%
Zn0; (D) 20wt% Zn0.
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Fig. 4. Vamation of magnetic properlies and density of
Sr-ferrite as a function of ZnQ addition.
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Fig. 5. TG-DTA analysis of (SrCQy+a-Fe:03) powder.
(A) SIC03+5.2CL-F6203; (B) SI’COg+5.2&-F€203

+5wté% PhO
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Fig. 6. X-ray diffraction patterns of Sr-ferrite with the
addition of PbO (plane perpendicular to the ap-
plied field direction, sintered at 12507, 1 hr).
(A) 0.0 wt% ZnQ; (B) 0.5 wi% Zn0Q; (C) 1.5 wi%
Zn0; () 2.0 wt% ZnO.
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Fig. 7. Microsiructures of Sr-ferrite with the addition
of PbO (sintered at 1230TC, 1 hr).
{4) 0.0wt% Zn0: (B) 0.5 wi% Zn0; (C) 1.5 wi%
Zn0; (D) 20wi% ZnO.
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Fig. 8. Variation of magnetic properties of Sr-ferrite
as a [unction of PhO addition.
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Fig. 9. Variation of magnetic properties of 0.5 wt% PbO
doped Sr-ferrite as a function of Si0; addition.
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Fig. 10. Microstructure of 0.5 wt% PbQ doped Sr-fer-
rite with the addition of Si0; (sintered at 1250
T 1hr).
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Table 1. Chemical Compositions of Pyrrhotite Con-
centrate and Pyrrhotite-Cinder

Pb | Zon | Si0, | S Fe
Pyrrhotite cone.  [0.170| 010 | 018 | — | 59.13
Pyrrhaotite-cinder | 010 [ 0.14 | 025 | 003 | —

Table 2. Magnetic Properties of Sr-ferrite Prepared
by using Reasting product of Pyrrhotite (0.6
wt% 5i0; and 0.6 wi% Borax doped)

Sintering 1He Br (B-H)u0
temp.(¥) (ke &) (MGOe)
1210 245 347 2.60
1200 248 3.65 2497
1190 2863 347 273

Table 3. Magnetic Properties of Sr-fertite Prepared by
using Roasting Product of Pyrrhotite (0.6 wt%
Borax doped}

Sintering iHe Br (B-H)per
temp.{T} (kQe) kG (MGOe)
1250 1.26 4.30 1.84
1230 186 428 3.20
1210 253 414 3.54
1200 2.90 407 365
1190 278 4.08 3.76
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