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B Ao A PbO-TiO,-Si0,-Ba0-Zn0-Al,04-Ca0-B,05-Bi,0,-MgOA & F2lE 1,400°ColA &8A171 3, e, 55t
o] glass fritS AT Glass frit TES FE7HHFE F 750~ 1,000°Ce] =AM 2417+ 5 249 & 243
39t} Glass frite] 24 sh= 750°C AF9] 2=oA AIZEHJL, A2ox e 8 AA L ALO;% hexagonal celsian
(BaALS,Og)01 Uk, 24 %7} ZolAHA monoclinic celsian, ZnALO,, Zn,Si0,, CaTi(Si0,)0, TiO, 5°) F8 ZAARSe
2 Yeht, £3] celsian hexagonalolA] monoclinic® 2 Z¢do]7} BAISIA T 2813 15 wi%2] PbOS 713} glass frit
o ¥ PbTiOs-CaTiO; Z-&A 7} UERgTh 1 MHz oM FHEE S AHE 43 fFA45E 11~160197, e e
0.020 viro) Ak 23} 15 wt%2] PbOE 71t glass frit?] 74 PbTIO;-CaTiO; L&A A4 242 Fa4d571
17~260.2 E}T, FHEHE 0010~0.01524 & 2P E vty 48 5A4& Yehdih

ABSTRACT

In this study, the glass frit of PbO-TiO,-Si0,-Ba0-ZnO-AlO;-Ca0-B,05-Biy03-MgO system was manufactured. The glass was
melted at 1,400°C, quenched and attrition-milled. The glass frit powder was pressed and fired for 2 h at the range of 750~ 1,000°C.
The crystallization of glass frit began at about 750°C and at low temperature, the main crystal phases were hexagonal celsian
(BaAl,Si,04) and alumina. As the firing temperature increased, the crystal phases of monoclinic celsian, zinc aluminate, zinc silicate,
calcium titanium silicate and titania appeared. And the increase of firing temperature led to transformation of hexagonal celsian to
monoclinic. The only glass frit containing 15 wt% PbO had the crystal phase of solid solution of PbTiO;-CaTiO;. At the frequency
of 1 MHz, the dielectric constant of glass frit crystallized was in the range of 11 ~ 16 and the dielectric loss less than 0.020. But the
glass frit containing 15 wt% PbO had the dielectric constant of 17~ 26 and loss of 0.010~0.015 because of crystal phase of solid
solution of PbTiO;-CaTiOs.
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2 A Table 2. Mixing Ration of Basic Glass Batch & PbO
Speci Content of basic Content of

2.1. Glass Frit M= PECIED — oiass batch (wt%) PbO (wt%)

0, 2.5, 5.0, 7.5, 100, 15.0wt%2] PbOE #H7}3t glass op 100 0
batch(Table 1) A ¥, Zelolgal &7] Yol 25P 975 25
alumina ballsh 4 24417 B¢ 2AYHA. o)n & 5.0p 95.0 5.0
2 ¥Y7&(Duksan Pure Chem. Co. Ltd)& A& 7.5p 92.5 7.5
STk Ballg AW T, 80°CS] AZ7) vjolA] 244 1op 90.0 10.0
B Az Az BUE P 27Ro) Fol 15 850 150
Table 1. Composition of Parent Glass Batch

. Content (wt% . .

Materials 0P 5P 5p ( 7.5; 0P 5P Powders Specification
PbO 0.00 2.50 5.00 7.50 10.00 15.00 PbO Duksan Pure Chem. Co. Lid.
Si0, 29.84 29.09 28.35 27.60 26.86 2536 SiO, Duksan Pure Chem. Co. Ltd.
TiO, 12.79 1247 12.15 11.83 11.51 10.87 TiO, Dupont Co. Ltd.
AL O; 8.52 831 8.09 7.88 7.67 7.24 AL O, High Impurity Chem. Co. Ltd.
BaO 1492 14.55 14.17 13.80 13.43 12.68 BaCO, Yakuri Pure Chem. Co. Ltd.
ZnO 22.00 2145 20.90 20.35 19.80 18.70 Zn0 Junsei Chem. Co. Lid.
Ca0 5.1 498 485 4.73 4.60 434 CaCO;, Duksan Pure Chem. Co. Ltd.
B,0, 426 4.15 405 3.94 3.83 3.62 H,;BO;, Duksan Pure Chem. Co. Ltd.
MgO 0.85 0.83 0.81 0.79 0.77 0.72 MgO Duksan Pure Chem. Co. Lid.
Bi,0, 1.70 1.66 1.62 1.57 1.53 145 Bi,0, Junsei Chem. Co. Ltd.
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Fig. 1. XRD patterns of OP glass frit fired at different

temperatures.
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Fig. 2. XRD patterns of 2.5P glass frit fired at different
temperatures.
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Fig. 3. XRD patterns of 15P glass frit fired at different
temperatures.
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Fig. 4. Changes of shrinkage as a function of sintering
temperature and PbO content.
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Fig. 5. Changes of apparent porosity as a function of sintering
temperature and PbO content.
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Fig. 7. SEM photographs of the fractured and chemically etched surface of OP specimen, sintered at different temperature;
(a) 750°C, (b) 800°C, (c) 850°C, (d) 900°C, (e) 950°C and (f) 1,000°C.
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Fig. 8. SEM photographs of the fractured and chemically etched surface of 15P specimen, sintered at different temperature;
(a) 750°C, (b) 800°C, (c) 850°C, (d) 900°C, (e) 950°C and (f) 1,000°C.
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Fig. 9. Changes of dielectric constant as a function of sintering
temperature and PbO content.
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Fig. 10. Changes of dielectric loss as a function of sintering
temperature and PbO content.
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