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ABSTRACT

Microwave dielectric properties and the microstructure of BasNb,O;s ceramics with PbO-B,05-SiO, glass frit were investigated to
reduce the sintering temperature of BasNb,O,5 ceramics as a function of the amount of glass frit from 0.5 wt% to 10 wt% and the
sintering condition. The sintered density and the microwave dielectric properties of BasNb,O,s ceramics were remarkably changed
with the amount of glass frit which existed as a liquid phase and assisted the densification. BasNb,O,5 with 3 wt% PbO-B,0;-Si0O,
glass frit sintered at 900°C for 2 h showed dielectric constant (K) of 41.4, a quality factor (Q x f) of 13,485 GHz, and a Temperature
Coefficient of resonant Frequency (TCF) of 9 ppm/°C. Due to no trace of physical and chemical reaction between this composition
and Ag electrode cofired at 900°C for 2 h, this ceramics can be a good candidate for the multilayer dielectric filter.
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Table 1. Composition and Properties of Glass Frit

oA 2A1ZHEt ATt gk, AL A S st
7}8F PbO-B,05-SiO Al glass frit2 FAIHIZ 8.0:15:0.5
o] vigR Aty WFEIIE AMEste LRbAQl F
A Z WHOR AzsHor, AZE glass frite] 543
2 Table 1ol YeRy it}

A ZE BasNb,0,s0l glass frite] FANME Gelsiy &
3283 710, = B AQlsl Zojogdl wof Wi 24A]7F
< BU% & Az A2 B2 A7 10mme]
22 ARR3l] 700 Kg/em S 2 13} A8 e £ 1450 Kg/
M’ Z 54 AFsAE, AFAHe B 5° e
&8 523l 900°C/925°ColA 30E~2A1 7HE S &2

Ag A3 WS BFSI] dAstd 5L H¥ol
2 APAHE Holl Ag AFE =EE thA] I 9o
= Haw ] —%%_ F 700 Kg/em’® 23} S9< A

ste] A 2 3l 900°C 2A17F 22T
AAo] QL‘EL% A]Jj% ASTM C373-72& o|-&3lo AH
7] A2 A5 AFAAH] EZaA B4 93l
5] 841 7] (Rigaku Co., Japan)E AMEEIH o 472
AHEg ZAAdAnstT 700°C 108 € oA (thermal etching)
3 & FALA R0 7 (Model JSM-5500, JEOL, Japan)©-
2 oATRE E43H0h
S, Hakki®t Coleman®] AHA]$F post resonator method
g olgsto welazs fH 5AE SAAL, FF
B LEAFE caviyP o2 F2x 2EE 25~85°C
74 MSAI 7| A GER
CiSs=

AL

3.4y nF

Ba5Nb4O]5°ﬂ PbO-B,05-SiO,(PBS)A| glass frit2 3713}
3 900°CAlA HAAI7HS HelA7|H AdE AlHe A
R7] 9= & Fig. 191 JeERI T BasNbsO, 50l glass frit
< FHIUEIRA 282 Hf-ol= 900°Col A 2A17 &A% 73
£ 376 gem’®] W& AR7] DS YERIRLH, glass
fritS 0.5 wt% F7HE Aol YE7t 462 gom’2 BA
veElscl PBS glass frite 3wt% ©] H7EstH 249
EE 590 g/em’2 A Z7hEI9.08 925°Cel A 1417 A&
AAH] WE(591 glem))$} P3| E @ PBS glass fritS
A7t 2ZA Y dre &d 2rRgeE fAAIZ O
& A o|E3AT. Glass fritg F7Hg A5 o|2EEE
o oz 18 4 Ut

Composition T,

D 50 Dgo Den Slty

PbO-B,0;-Si0, 315°C 335°C

2.1pm 5.5 um 538 (g/em’)




Ba5Nb4O 15 /“”E}UL—'/] X‘]

621
%:
I / P
o/'
*‘g 58|
S
=
3 ) |
= 56l
[
[]
E A
@ 54t . —=—900°C-0.5h
L —e—900°C-1h ]
T —a—900°C-2h T
40r —0—925°C-1h
A
35 i " 1 L 1 i 1 i I 2 1
0 2 4 6 8 10

Amount of glass frit (wt%)

Fig. 1. Bulk density of the BasNb,O,s samples with various
sintering conditions as a function of the amount of PbO-
B,0;-Si0;, glass frit.
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Fig. 2. XRD patterns of BasNb,O;s with various amount of
glass frit sintered at 900°C for 2 h.
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Fig. 3. Microwave properties of BasNb,Os with various
sintering conditions as a function of the amount of PbO-
B,05-S10, glass frit.
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Fig. 4. XRD patterns of BasNb,O,5 with 3 wt% PBS glass frit
sintered at 900°C.
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Fig. 5. Scanning electron micrographs of BasNb,O,s specimens
sintered at 900°C for 2h with (a) 3, (b) 5, and (c)
10 wt% PbO-B,05-Si0, glass frit.
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Fig. 6. Scanning electron micrographs of BasNbyO,s specimens
with 3 wt% PBS glass frit sintered at 900°C for 2 h :
(a) x1,000 and (b) %3,000.
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