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 Room temperature ferroelectric properties in Pb-
free BaTiO3-based ceramics have attained
considerable attention as replacement of Pb-based
PZT materials due to environmental issues.

 Substitution of Ca2+ at Ba2+ site and Sn4+ at Ti4+ site
in pure BaTiO3 develop a multiphase co-existence
which improves piezoelectric property.

 Calcination and sintering temperature of BTCSx=0.05
system prepared by high energy ball milling method
is expected to be lower in compared to other solid
state reaction route preparation.

 Relatively low calcination and
sintering temperature of
BTCSx=0.05 ceramics highlights the
necessity of HEBM method.

 High values of Ɛr, PS and Pr
makes BTCSx=0.05 ceramic a good 
room temperature ferroelectric 
material.

 By changing Sn4+ percentage 
piezoelectric property can be 
improved.
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Figure 1. Reitveld refinement of BTCSx=0.05 powder
a) tetragonal phase b) tetragonal+orthorhombic phase

Figure 5. PE (hysteresis) loopFigure 4. Variation of Ɛr with
temperature at different frequency

• Closely packed grains
with average grain size
of 2.31µm observed

Figure 3. SEM image of
1250°C/3hr heated pellet

• Some tetragonal peaks
found to be diffused in
compared to pure
BaTiO3 system

Figure 2. Raman spectrum 
at room temperature
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• Nearly saturated hysteresis loop
at room temperature.

• Ps =12.394 µC/cm2 , Pr =2.1376
µC/cm 2 , Ec =1.667 kV/cm

• Maximum Ɛr of 7886.6 was
observed at Tc (=55°C) at 100 Hz

• No relaxor behaviour was found
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