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Table I, Compositions and Properties of Ferrite and Bonding Glass

Thermal expansion

Initial permeability Glass Transiti
ass Transition

Composition (mol%) coefficient (or) ( X 107/°C) () o
temperature (°C)
300 °C 400 °C 0.5 MHz 5 MHz
Ferrite 53Fe,03-28Mn0O-19Zn0O 121 116 2500 600 -
Glass 61Si0,-23Pb0-6Zn0-8Na,0-2K,0 100 105 - - 406
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Fig. 1. SEM micrographs and lines traced by characteristic
X-rays of Fe, Zn and Mn of interface between mn-Zn ferrite
and bonding glass heat treated at (a) 700 °C, (b) 800 °C, (c)
900 °C and (d) 1000 °C for 1 h.

l ® FERRITE

\Y

P
“

A\
\)

* ° () 1000°C®

Intensity (a.u.)

(b) 800°C
W

e

L h (a) 700°C A

20 30 40 50 60
20(deg)
Fig. 2. X-ray diffraction patterns of powder mixtures of Mn-

Zn ferrite and bonding glass heat treated at (a) 700°C, (b)
800°C, (c) 900°C, and (d) 1000°C for 1 h.
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Fig. 3. Effect of reaction temperature on dissolution length of
the ferrite bonded with glass.
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Fig. 4. u-fr. curves of the ferrites bonded with glass with var-
ious reaction temperature.
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Fig. 5. Effect of reaction temperature on initial permeabili-
ties of the ferrite bonded with glass.
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Fig, 6. Degradation factors of initial permeability of the fer-
rite bonded with glass at 100 kHz.
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Effect of Interfacial Reaction between Mn-Zn Ferrite Single
Crystal and Bonding Glass on Magnetic Properties
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The effect of interface reaction between Mn-Zn ferrite single crystal and 61Si0,-23PbO-6Zn0O-8Na,0-2K,0 (mol%)
glass on the magnetic properties of the ferrite was investigated. After the reaction, the hump of Zn concentration appeared at
the ferrite adjacent to the interface. The initial permeability of the ferrite bonded with the glass at 700 °C was 1766 at 100
KHz and reduced to 907 after reaction at 1000 °C. The permeability degradation with increasing reaction temperature was
considered to be attributed not only to the size diminution of the ferrite due to the its dissolution into the glass but also to the
residual stress due to the difference in expansion coefficient between the ferrite and the diffusion layer-the region of the
hump of Zn concentration-adjacent to the interface.

Key words : ferrite single crystal, bonding, glass, interfacial reaction, expansion coefficient, residual stress



