Phase transition and ferroelectric properties study
of lead-free bulk 0.95BaTiO,;-0.05CaSn0O, ceramics
synthesized by high energy ball milling method
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» Room temperature ferroelectric properties in Pb-
free BaTiO;-based ceramics have attained
considerable attention as replacement of Pb-based
PZT materials due to environmental issues.
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» Substitution of Ca%* at Ba?* site and Sn* at Ti%* site
in pure BaTiO; develop a multiphase co-existence
which improves piezoelectric property. 20 30 40 50 60 70 S R0 e S e |
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» Calcination and sintering temperature of BTCS, _, o:
system prepared by high energy ball milling method

is expected to be lower in compared to other solid[E a-LLCLE Sl ALl - UL UL AL LU LA S
state reaction route preparation. a(A) b(A) c(A) oa=B=y X2 R, Ry, ome tetragonal pEe colv nackec
: a) 3.99857 3.99857 4.01421 90 5.32 4.93 6.53 [hamietadia o bl arage ¢
Experimental Methods ) smparec O  pure AVErage gle
b) 3.99962 3.99962 4.01185 90 3.51 4.05 5.30 b= i _ C observec
Starting precursors (in powder form) + 3.98747 3.98517 4.02811 ~c
Zirconia balls — E Conclusions
- oo 5" ‘ > Relatively low calcination and
High energy ball milling (300 rpm, 5 hrs. 000 - . sintering temperature of
S =) lling { £ ) M 20 0 2 BTCS, _, o5 ceramics highlights the
3000 - | Eviem) necessity of HEBM method.
Sample collected and grinded ) > High values of €, P, and P,
ﬂzu 40 60 80 100 120 140 160 / . makes BTcsx=0.05 Ceramic d gOOd
a— °C/3h Temp(-C) — room temperature ferroelectric
Calcination (1100°C/3hr) m Figure 4. Variation of & with material.

temperature at different frequency

Pelletization, sintering (1250°C/3hr) By changing Sn*" percentage

; 386.6 . at room temperature piezoelectric property can be
SEM Study Jl Raman Study [l Dielectric, PE Study Observed ¢ 'C) at 10C - ) - 4| improved.
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