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ABSTRACT

Mn—Zn Ferrite has physical properties of the high initial permeability, saturation magnetic flux den-
sity, and low loss factor as a representative magnetic material of soft ferrites, in addition the mechani-
cal property is excellent as a single crystal. Therefore it is important electronic components and used
for VTR Head. Mn—Zn Ferrite single crystals with the diameter 8mm were grown in atmosphere

mixed with O, and Ar gas by the Floating Zone(FZ) method that impurities can not be incorporated to
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the crystals because of not—using the crucible to put in the melt, and the sharp temperature gradient
results from making a focus at one point utilizing the infrared ray emitted from the halogen lamp as a
heat source. During the crystal growing, the highest temperature of melting area was maintained to be
16507C, growth rate and rotation rate were 10 mm/hr, 20 rpm respectively. The phases and the
growth directions of crystals were determined from the analysis of XRD patterns, Laue, TEM dif-
fraction patterns and etch pit shapes were observed by the optical microscope through the chemical
etching. The corelation of optimum conditions for acquiring the better crystals was found out with the
growth rate, the length and diameter of melt at the interface according to the diameter of feed rod,

and the patterns of growing interface also studied.
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Fig.1. Blockdiagram of crystal growing process
for Mn—Zn Ferrite by Floating Zone
(FZ) method.
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Fig.2. Sintering condition for Mn—Zn Ferrite
with the temperature and the oxygen

concentration in furnace.
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Fig.3. Principle of crystal growing by Floating
Zone (FZ) method.
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Fig.4. Schematic drawing of FZ aparatus.
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Fig.6. X —Ray diffraction patterns of Mn—7Zn

Ferrite.

(a) powder grinded with grown crystal,
(20 KV, 20 mA, K a—Cu)

(b) single crystal with [110] growth di-
rection, (20 KV, 20 mA, Ka—Cu )

(c) single crystal with [111] growth
directiom, (40 KV, 40 mA, Ka—Cu)
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Fig.7.

LAUE back reflection patterns of Mn—
Zn Ferrite single crystal.

Growth axis [111] (27.5 KV, 45 mA, Ka
—Cu)
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Fig.8. TEM diffraction spot patterns of Mn—Zn
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growth direction.
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Fig.9. Etch pit patterns of Mn—7n Ferrite single crystals.

(a) triangle pits on {111) surface
(b) dust—pan and egg like pits on (110) surface

Symmetrical axis of shape is [001] direction.
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growth direction.

rite HRARAN FAel AHARE ) AP
daBe HDLE 1350CHA 055 1~2%
2 4N fASHUA 245
%2714 -& melting interface$} growing interface?t
of B ¥ floating zonee] FAAWE A4
AEE HA(pl0)o] 60~7T0% A=, AW 2
ol 40~50%, AW 3 A 20 rpm, 2%

HEAL HH

A~ A
SE=

18

AAETE= 10 mm/hr olglon ARG =
ZEE 0:;9 Ar E372 A 0, BE¢& Fe,0
B2 Zalxo] FeOMol A= A& 9
Azt Ar B2 AW AAFE
g9gs stan. v £l
atmo 8 f{ A 5o ¢ 5
of WP ot oA BV ¢& Bt o
oW oAE 5 9 3
AH8-E seed Wakel wre} [111], [110] 271
2 d9ed 383 etchinge A oz A
Ao sl 2zt AP AR etch pits FEj 7}
el o, olAo wE dislocation density &
243 A3 72t # 3x10° Nem™?, 5.2x10°
Nem?2 4 vlaa ZAAWF-o dgto] AL
ddol FHAHAUL (1IDHHY AHANAME A
dE AdolA e melt flow FHFE FHF-dhe
Aol v xE centrifu-
gal force7} % o] ElE convexdt growing in-
terfaceE® A 3to=zx [111] v &
g wEFo 2 HAo| facetso] FAAHALH o]
5 S8 dutH oz AAdRe E &£do F
vz} 22 ol wAdEA E Aol o|FoH
Fde dHAAE oé'—EC]

i

driving force’} o|&

A 2} 2o

o=2M Fe & con-
vex3¥} growth striationso] FAEHUGE Z o]
4" A dAgS BoFdh

2 o 2 @

[ 11 W.G. Pfann, “Zone Melting” 2nd Ed. John
coiley & Sons, Inc. 77—103(1965)

[ 2] T. Kobayashi, K. Tagaki, Ferrites, Pro-
ceed. International Conf., Japan, (1980)
729

[ 3 ] W.Keller, G. Berger, DBP 1.263.698, field
Aug. 7, 1965, patented Oct. 24, 1968 ;
USP 3,658, 598, field Aug. 19, 1969, pat-
ented Apr. 25, 1972

[ 4] M. Yorizumi, N. Yokoyama, S. Takahashi,

International Conf.,

Ferrites, Proceed.



Floating Zone'f{oll @18} Mn-—Zn Ferrite Y2 % 4] 4ol wel of 2

Japan, (1984) 521

[ 5] H. Rikukawa, T. Sasaki, Ferrites, Pro-

ceed. Inter, Conf. America, (1985)215
[ 6 1 J. M. Blank, J. Appl. phys, 32(1961) 378s

[ 7 ] M. Sugimoto, Ferrites, Proceed. Interna-

19

tional Conf., Japan, (1971) 319

[ 8 1 M. Mizusima, J. Appl. Phys., Japan 7,
(1968) 893

[ 9] A. Muhlbauer and E. Sirtl, Phys., Status
Solidi A23, (1974) 555



