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Abstract We made (1 —x)BCB — xBNT(BaNd,Ti,0,,) (x =20, 30, 40, 50 vol%) composite thick film with a high dielectric
constant and low loss by the hand casting method. Dielectric constant and dielectric loss of prepared thick film are
measured at 1IMHz and curing behavior of the film are observed through thermal analysis such as DSC. We investigated
the effect of contents of BNT filler and curing behavior of film on dielectric properties of BCB-BNT composite. Dielectric
constant increased with increasing BNT filler from 20 to 50 vol% and dielectric loss (tand) decreased with increasing BNT
filler. Dielectric constant and loss (tand) of composite material was not nearly dependent on the curing behavior. But as a
result of TCC (Temperature Characteristics of Coefficient) decreased with increasing the curing temperature, we confirmed
that the curing of these composite system is most stable above 250°C.
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Table 1
Sample name for BCB/BNT composite

Composition (vol%)

Sample name

BCB BNT
BNT 20 80 20
BNT 30 70 30
BNT 40 60 40
BNT 50 50 50
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Fig. 1. XRD peak of BNT calcinated at 1270°C for 3 hr.
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C) :Ba, (O: Rare earth and Ba

Fig. 2. Schematic diagram of Tungsten-bronze structure of BNT.

Table 2
Lattice parameter of BNT
a b c
JCPDS 2234 12.21 3.852
Experimental 23.86 12.96 4.05
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Fig. 3. DSC curves of BCB/BNT composite (BNT40) as a
function of temperature.

Heat flow (W/g)

150 200 250 300 350
Temperature (C)

Fig. 4. DSC curves of non-cured BCB/BNT composites as a
function of composition.
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Fig. 5. DSC curves of BCB/BNT composites as a function of
composition cured at 250°C.
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Table 3
Dielectric property of sintered BNT

Sample Frequency (GHz) Dielectric constant Quality factor

1 4.6053 91.04 1313
2 4.5896 90.98 1378
3 4.5966 91.01 1211
4 4.6087 91.05 1377
5 4.5945 91.32 1329
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Fig. 6. Density (a) and dielectric properties (b) of BCB/BNT
composite (BNT40) as a function of curing temperature.
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Fig. 7. Density (a) and dielectric properties (b) of BCB/BNT
composite cured at 250°C as a function of BNT content.
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Fig. 8. SEM images of BCB/BNT composite with BNT con-
tents (a) 20 vol%, (b) 30 vol%, (c) 40 vol%, and (d) 50 vol%.
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Fig. 9. TCC of BCB/BNT composite (BNT40) as a function of
curing temperature.
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