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A Study of the synthesis and the properties on microwave
dielectric material of BaO-Sm203-TiO:2 system

olgal, AES olyst

(Yong-Seok Lee, Joon-Soo Kim, Byung-Ha Lee)
Abstract

These days, according to surprising development of communication enterprises, every soft of
devices is getting smaller and cheaper. Among these Devices, microwave dielectric ceramics are
studied and progressed briskly as the materials of diclectric resonator.

Dielectric properties of BaO-Sm»0;-TiO,, one of the BaO-Ln.O;-TiO:» (Ln=La, Sm, Nd, Pr—-)
system, synthesized by solid-reaction and coprecipitation method were investigated. Disk -tyvpe
samples were sintered at 1250~1400C for 2hrs.

As a result, single phase was not synthesized in both method. First created the second phase of
Sm:Ti:07, and then the last phase of BaynSmoe:sTiwO5, TiO» and Ba:TinOx.

When the sample was sintered at 12800 (in solid reaction method) and at 1310C (in
coprecipitation method), it obtained highest dielectric constant (72.96 and 71.70, respectively) and high
Q value. Above that temperature, dielectric constant and Q value decrcased because of lattice defect
according to oxvgen vacancies.
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Table.1. Starting Materials
<Coprecipitation>
Material Grade Manufacture
BaCh 99.996 Crowen Guarneed Reagents. Co
SmCl; 99.99% Alfa Chem. Co
TiCl 99.9% Kento Chem. Co
(NH)CO3 | extra pure Junsei Chem. Co
NH(OH | extra pure Junsei Chem. Co
<Solid State>
Material Grade Manufacture
BaCOs 99.9%¢ Aldrich. Co
Smz0; 99.99%¢ Alfa Chem. Co
TiOz 99.99% Aldrich. Co
ngde oA ERYPEQY BaCOs SmaO;

2 TiO:E molHl 24 111571 S22 H&s] Az

ZrQ: ball& AM2-3t4 ethanol T4 16hr

3 5

%< ball millingg 39T 2 F 100CY =_%
X 88 AxAZ S 12000494 1hrEet
518 A F, AHA 1 inch moldE AHE3Y
640kg/cm’e} @HoZ disk® ANHEL Azsiad.
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o4 20T BALR s AZe] LE|M 2hr F
d §A F AAWLAA.
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molec] M=% B3 At mixerr|NA F¥
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Table 2. Compositions of Materials

BaCO3 TiOz

Ratio (mole%) 1 1 5
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Fig. 1. Schematic diagram of experimantal pro-
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