VIROUOOOOOOO MnZnOOOOoOQoooo™

oooooano
34 (2002) 3, 116-119

Large Sized MnZn Ferrite Single Crystals for Magnetic Heads of VIR

goooo goooo gooooo

Shunro Nagata Shigenori Matsusaki Kazuhiko Echizenya
goomgoo ooomoo gooooo
goooooooo goooooooodg goooooooooo
oagd ooooo gooomoooo
Synopsis:

go

ooomoooooooOoooooo0oOoooooo0 300
000000000o0o0ooooooooooooooooooon
gooooovIROOODODOOOOOOO MnZzZnOODODOO
0000002kg 00000000 70000000000
¢110mm X 580mm OO0 0000000000000 000O00O0O0
gooooooo0oOoooOOoOooOOOboOOOOODOOOon
+05mol0 00000000 D0O0O0OODODODO0OOODDOOOO
0000000000000 00000000000 MnZn OO
0o0oooooooooooooooooooooooooon
0ooooooooooooooooooo

Kawatetsu Mining Co., Ltd. has developed large sized MnZn ferrite single crystals mainly used as the magnetic heads
of video tape recorders, by innovating the structure of the 3-heater-zone vertical Bridgman furnace and by optimizing
crystal-growth conditions. The weight of a single crystal is 26 kg, which is 110 mm in diameter and 580 mm in length,
approximately 7 times as heavy as those conventionally supplied. The distinctive features of the developed MnZn ferrite
single crystal are the uniformity of the composition within +0.5 mol(] , and almost free of cracks along the full length of
the crystal. In this report, the control of the variation of the composition along the growth direction and the suppression
of cracks, which were main problems to have been overcome during the development, are described.
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Photo 1 MnZn ferrite single crystal of ¢110 X L 580 mm and cut
pieces from the single crystal
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Fig. 1 Schematic drawing of crystal growing process by the
Bridgman method
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Fig. 3 Longitudinal distributions of MnO, ZnO and Fe,O; in a
crystal grown by the conventional Bridgman method
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Fig. 4 Schematic drawing of the crystal growth process by the
Bridgman method with pellet feeding
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Thermocouples
a: Upper furnace control
b: Middle furnace control
c: Lower furnace control
d: Mesurement near the pellet melting position
e: Mesurement near the melt surface
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Fig. 5 Schematic drawing of the cross-section of the modified

Bridgman furnace
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Fig. 6 Longitudinal distributions of MnO, ZnO and Fe,O; in a
crystal grown by the modified Bridgman method with pel-
let feeding
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Fig. 7 Schematic illustrations of cracks on (a) as-grown crystal
surface and (b) as-cut crystal surface

(a) Temperature distribution (b) Stress distribution
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Fig. 8 (a) Temperature distribution used for thermal stress cal-
culations, and (b) Calculated thermal stress distribution
in a crystal
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Fig. 9 Schematic illustrations of cracks on (a) the crystal sur-
face and (b) cut surface of the crystal grown under the
modified temperature distribution condition
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