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Microwave Dielectric Properties in Bi-Substituted BaO - Nd.O; - 4TiQ, Ceramics
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£ 5  BaO - Nd0O;- 4TiO, Alzbe2ol4 Bie] 2] R Bi A% ol k2 4, o472, vlo)223} 4 HEA S& =
Abetglct. Bie BaO - Nd:Os - 4Ti0, Al2b2j22] Nd #Hele) 2#=e) BaO - (Nd\-,BiJ0s - 4TiO, T4 (0<x<0.2) & A
3tsict. BaO - (Ndi-.BiJ :0s - 4TiOool 4 Bi X% ko] x=0014 x=0.27}%] 79l me} dap=2r)7t A4 Zrlsigd o, &
AR 84041 108742] Al Z7lstgx, 53 F39) LEASE 44 ppm/Coll A -30 ppm/TE A4 Zt23kgch. BaO -
(Nd,-,Bi,) 05 + 4TiO, Z4 4] Bi 213 o] x=0.04914 0.08 Ato]d wf 71 57 vlojmat §HEA o] ddejfon o] o
o A (e) & 89~92, Q - f& 5855~6091 GHz, 22x T4 342 LEAS (T )= -7.5~7.5 ppr/C o]}

Abstract The effect of Bi-substitution in BaO - Nd.Os - 4Ti0; ceramic was studied on the formation of crystal phas-
es, microstructure, and microwave dielectric properties. BaO - (Nd:- Bi.).0s - 4TiO, solid solution (0<x<0.2) were
formed by Bi-substitution into the Nd site of BaO - Nd.O: + 4TiO, ceramics. Average grain size increased with Bi-sub-
stitution. Dielectric constant(e,) increased from 84 to 118, and the temperature coefficient of resonant frequency(t )
decreased from 44 ppm/C to -30 ppm/°C when Bi contents increased up to x=0.2 in BaO - (Nd,-.Bi,).0; - 4Ti0, solid
solutions. BaO + (Nd;-.Bi,):0s + 4TiO, solid solutions with x=0.04~0.08 showed the most superior microwave dielectric

properties, those are & = 89~92, Q - f = 5855~6091 GHz, and 7, = -7.5~7.5 ppm/C.
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Fig. 1. XRD patterns of BNT, BNBT, and BNTB ceramics sin-
tered at 1320C.
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Fig. 2. SEM micrographs of BNT sintered at 1320C(a) and 1400°C(b),

tered at 1320°C(e) and 1400°C(f).
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Fig. 3. Sintered density changes with temperature in BNT,
BNBT, and BNTB ceramics.
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Fig. 4. Dielectric constant changes with sintering temperature
in BNT, BNBT, and BNTB ceramics.
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Table 1. Temperature coefficients of dielectric constants
in BNT, BNBT, and BNTB ceramics sintered at 1340°C.

compositions T ¢ (ppm/C)
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Fig. 5. XRD patterns of BaO - (Nd-.Bi.)0s - 4TiO. ceramics
with x=0, 0.04, 0.08, 0.12, 0.16, and 0.20.

10000
120 |-
®
/./ -| 8000

= -~ 0/.
z 90 o 4
}E o/ E
[72] =
g L 6000 8
(3 -

L O )
g w 2
S —_— - 4000
w
~d
w
=1

30
-1 2000
1 1 ) 1 1 i 0

000 004 008 0142 0.6 0.20

X
Fig. 7. Microwave dielectric properties with B1O; content in
BaO - (Nd:-Bi):0; - 4Ti0, ceramics.
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Fig. 8. Temperature ooefficient of a dielectric constant (7 )
and temperature coefficient of a resonant frequency (7 ) with
Bi,0s content in BaO « (Nd.-.Bi.).0s - 4TiO; ceramics.
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Fig. 6. SEM micrographs of BaO * (Nd.-.Bi.).0s - ATiO, ceramics with x=0, 0.04, and 0.20.
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