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Crystallographic Investigation of Ba(Sr)TiO3 Ceramics
Nwe Nwe Win, Soe Lwin and Ko Ko Kyaw Soe.

Abstract
Sr doped BaTiO3 ceramics/crystals were prepared by conventional solid
solution method and heat treated 925°C for 2 hrs. X-ray diffraction analyses
of the samples were carried out. Determine the variation of lattice parameter
(a and c) and lattice distortion with dopant concentration Sr to BaTiO3
crystals.
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Introduction

Ferroelectric (FE) ceramics with large dielectric non linearity and very
low dielectric loss are increasingly considered to be promising for application
in voltage tunable microwave devices, such as resonators, filters, antennas and
delay lines with reduced lengths since the fabrication of FE ceramics has been
greatly improved. Electronic tenability of the operation frequency is related to
the nonlinear dielectric constant, which can be tuned by an applied bias
voltage. Dielectric loss in the FE ceramics plays a crucial role in determining
the performance of electrically tunable devices. Therefore, much effort has
been made to clarify the loss mechanism in FE ceramics. Among a variety of
dielectric materials, much research has exclusively been devoted to the FE
SrTiO3 (STO) ceramics multi layer structures to enhance microwave properties
of the devices. In the case of multilayer structures, the dielectric losses in the
FE ceramics have been explained to occur in three main parts. Much
investigation has been carried out regarding micro structural properties of the
of STO ceramics between the substrate, and single crystal level dielectric loss
of the STO ceramics was recently obtained at low frequency ranges.

How ever, an attempt to understand the dielectric loss mechanism in
BaSrTiO3 ceramics has not fully been performed in the microwave ranges up
to now. In this paper, we describe the preparation of Sr doped BaTiO3
ceramics. XRD investigation of the ceramics of carried out.( Subramanyam,
G, Keuls F V and Miranda F A 1998 aGolokov A A, Kalinikos D A, Kozyrev
A B and Samoilova 1998 JFindikoglu A T, Jia Q X, Wu X D, Chen G J,
Venkatesan T and Reagor D 1996, Jia Q.X, Findikoglu.A.T, Reagor.D and
Lu.P 1998, Li.C.H, Si.A.D, West.A.D and Xi.X.X 1998,Galt.D, Price.CJ,
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BealU.A and Ono.R.H. 1998, Basceri.C, Streiffer.K, Kingon. A and Wase.R
1997. Olosson.EX.Ryen, Edvardsson.C.N.L and Helmersson. U 1998,
Chang.C.T, Horwitz.J.S, Carter.A.C, Pond.J.M. Kirchofen.S.W, Gilmore.C.M
and, Chrisey 1999, Galt.D, Price.J.C, Beall.J.A and Ono.R.H 1993).

Experiment Procedure

The raw materials of BaCO3,Sr(NOs)2^and T1O2 with according to the
stoichiometric formula. These powder materials are mixed to form Ba(i_
x)SrxTiO3 with x = 0.00,0.05,0.10,0.15 and 0.20.Mixture powder are mixed
and ground by an agate mortar to be homogenous and uniform grain size. The
mixture solution of BST is annealed at 950°C for 2 hrs in the KILNWEST
FURNACE (mode L-3333) and the powders are ground by agate mortar with
acetone and secondary heat treated at 1000°C for 2 hrs. The compound crystal
were ground with acetone homogeneously and were added polyvinyl alcohol
(PVA) and then making machine to be circular-shaped pallets. After the
procedure, the pallets were annealed at 925°C. Cu electrode is contact with
Strontium doped BaTiC>3 disks for electrical properties.

X-ray diffraction analyses (XRD) were carried out for the sample to
investigate phase assignment, crystallographic orientation and lattice
parameters. Measurements were performed on a diffractometer
(GEIGERFIEX RAD:), operating at 40kV and 30mA. The samples were
scanned from 5° to 80° in 20 with a step size of 0.010 using Cu-Ka radiation.
Each diffracted ray was recorded as a peak. Using JCPDS (Joint Committee
on Powder Diffraction Standard) data book the diffraction patterns of
specimens were identified.

The initial "d" spacing was determined using a second derivative peak
search algorithm followed by careful editing of the raw data to improve the
position accuracy and to resolved ambiguous lines. The "d" value were
determined using the Cu -K« radiation with wavelength of 1.54056A0.
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Results and Discussion

Figure 1 (a-d ) depicted the XRD profiles of BaTiO3 powder annealed
at 1000° C. It was obvious that, all profiles showed perovskite type, single
phase 1. It was examined that lattice parameters a and c smoothly change with
Sr composition and c/a ratio decreased with increasing of Sr composition
which might be due to BaTiO3 ceramic transformed from tetragonal phase to
pseudo cubic phase.

Table. 1. Lattice parameters for Sr doped BaTiC>3 ceramics.

Lattice parameters for Sr doped BaTiO3 ceramics

Sr Composition

Lattice constant

a-axis

c- axis

c/a

(a).

0.00

3.999

4.0235

1.0061

0

3.

4.

1.

.05

9995

0212

0054

0.10

3.9999

4.0208

1.0052

0

4.

4.

1.

.15

0011

0201

0047

0.20

4.0027

4.0198

1.0043

Conclusion

From XRD observation, crystallographic information about tetragonal
distortion of BaTiC>3 crystal were identified. According to these results, it
might be due to BaTiC>3 ceramics transformed from tetragonal phase to
pseudo-cubic phase.
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