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A Study on the Improvement of the Electrical Stability Versus
MgO Additive for ZnO Ceramic Varistors
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Abstract

The degradation characteristics of MgO additive for the ZnQ ceramic devices fabricated by the
standard ceramic techniques are investigated in this study. These devices were made from basic
Matsuoka’s - composition. Especially, MgO was added to analyze the degradation characteristics and
devices were sintered in air at 1200C. The conditions of DC degradation test were 115£2C for 12h.
Using XRD and SEM, the phase and microstructure of samples were analyzed, respectively. The
elemental analysis in the microstructures was performed by EDS, E-] analysis was used to determine
a. Frequency analysis was accomplished to understand the relationship between R and Rz with the

electric stress at the equivalent circuit.
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Table 1. The compositions of ZnQ ceramic devices

{mol%] x = 0.0, 05, 1.0, 20.

Bi20s Sb:0; CoO MnO; Cr;0; MgQ ZanO

0.5 i 0.5 0.5 0.5 X 97-x
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Fig. 1. The density of ZnO devices as a function of
the content of MgO.
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Fig. 2. The XRD pattern of ZnO devices as a function
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MgO9] A7bael wek (311), B11) F9 FAE
okzte] WHE HAAT HEF FFE Fotw7|7}

mol%

(@) 2.0 mol%

© 10 mol%

a8 3.MgQ F7teel & ZnO 479 nATFZ,
Fig. 3.The microstructures of ZnO devices as a
function of the content of MgO.
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Table 2. The grain size of ZnQ devices as a func-

tion of the content of MgO.
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Fig. 5. The qualitative analyses on grains with
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T A 100.00 160.00 100.00
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Table 4. Characteristic parameters for voltage—current and degradation tests.

MgO el 28] Y Vs [V] HAEAST

content 43 ¥ g3 ¥

[mol%] g3 A & 9% o g 42 A & 4% o ek
0.0 262.4 236.0 141.1 33.04 5.66 2.86
0.5 2334 2334 217.1 4413 35.70 9.35
1.0 2825 2825 267.9 39.89 35.35 9.96
2.0 310.1 306.1 282.2 34.52 27.40 6.25
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The Effects of Additives on Microstructure and
Magnetic Properties of NigsZno2FesO4

2L, o|ME olsfAd”, ZBAT
{Young-Woo Oh’, Seon-Hag Lee’, Hae-Yon Lee”, and Hyun-Sik Kim")

Abstract

Ni-Zn ferrite is required to have predominant and stable characteristics in the range of high
frequency for the power line communication, so that microstructures and magnetic properties such as
power loss and initial permeability in NiogZno2Fe:0s were investigated in terms of variable BisOs, CaO
and Vz0Os contents. BizOs and V:Os liquid phase created during sintering process promoted sintering and
grain growth but much of the closed pore existed in the grains. The grain size of the specimens with
V205 of over 05 wt% decreased as the result of “pinning effect” and the resonance frequency
increased with CaO of 0.3 wt%. The high initial permeability of 81.52, resonance frequency of 17.05
MHz and low power loss of 17,858 kW/m® were obtained from the samples with Bi20s of 0.5, CaQ of

0.3, and V205 of 0.7 wt%.

Key Words : Ni-Zn ferrite, Initial permeability, Resonance frequency, Power loss
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Fig. 1. X-ray diffraction pattemn of NigagZnosFesOs
calcined at 950°C.
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Fig. 2. X-ray diffraction pattern of NiosZnpsFexOq
sintered at 1200C with BiOs of 05,
Ca0 of 0.3 and Vz0s of 0.7 wt%.
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Fig. 3. Microstructures: of NiosZnooFesQ4 sintered
at 1200C for 25 hours with Bi2Os of (a)
0.0, (b) 0.1, (¢) 0.3, (d) 05, (e) 0.7 wt%.
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Fig. 4. Microstructures of NipsZnesFesOs sintered
at 1200 C for 2.5 hours with CaO of
0.3wt% and Bi:Os of (a) 0.5, (b) 0.7 wt%.
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Fig. 5. Microstructures of NipsZno2Fe;Os sintered
at 1200C for 25 hours with BixOs of
0.5wt% and CaO of 0.3wt% and V:0s of
(a) 0.1, (b) 0.3, (¢) 0.5, (d) 0.7 wt%.
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Fig. 6. Apperant density of NipsZnosFe:Oq
sintered  with variable additive contents.
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Fig. 7. Initial permeability of = NioaZnosFexOs
sintered’ with variable additives contents.
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Fig. 8. Resonance frequency of NigsZnosFesOq
sintered with variable additive contents.




