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Abstract: In this study, we investigated the optimum calcination temperature of lead-free 0.74(BigsNags)TiO5-0.26SrTiOs
(BNST) piezoelectric ceramics by analyzing the crystal structure, dielectric properties, and electric field-induced strain
behavior. BNST ceramics prepared by conventional solid-state reaction methods at various calcination temperatures
according to the industrial standard. All samples of BNST ceramics were subsequently sintered at 1,175°C for 2 h.
Crystal structure classification of the ceramics showed a single perovskite phase, with no second phase detectable for
the samples calcined at 750°C or higher. BNST samples calcined at 850°C exhibited the most optimal values for itsand
the common physical parameters of density = 5.518 g/em?®, € =1,871.837, tan5=0.047, and ds; = 874 pm/V.
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Fig. 1. Linear shrinkage with calcination temperature.
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Fig. 2. Density with calcination temperature.
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Fig. 3. X-ray diffraction patterns with calcination temperature.
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Fig. 4. Dielectric constant and tané with calcination temperature.

700°Cofl Al 750°C

4 34 &7 F staew wald ot A%
9 AlEY] Feore] fAYaet 94 &4 ltand)
O
=

H rlo 4
|.ﬂ
=
2
=
N
hu
ul
i}
©]
o w
2
o
4>
gy
o
i
o
paw

ol
o

flo b~
B

My

>~

>

0,

=

>

i

ball

2

o

iU

fc

0

ga)

W 30l0] F0] A7(Ene)E 2 KV/mm, 3 kV/mm, 4
KV/mme WstE Fo) 573 MYt

03 =3 o o 0y
650°C
0.2 0.3 0.3 0.3
01 o o o
00 N N ol S [
01 o) 0. ]
T S N e S T S B e S o R e o B B
700°C o o 0
04 04 04 04
04 o o o
[N i
° 0. o, 0. 0. 0.
@\.m o B B
E e e wa a a  m AE BE
~ 0 o o o
5
750°C
[=F 04 04 04
‘a 0.1 01 01 01
0. = 0. 0. 0.
*
--Dl 0.1} -0.1} -0.14
B e e e e e e i e e
pns
04 04 04 04
o4 0 0 0
o 0 0 0
-0 0. 0. 0
R S R R b A T B w i e e e
P ey o o o
850°C
04 04 04 04
04 0 0 0
0. L 0. 0. 0.
-0 0. 0
S E T T T T I R

“Electric Field (kV/mm)
Fig. 5. The bipolar S-E loops with calcination temperature.
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Fig. 6. Siax/Emax in the bipolar with calcination temperature.
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Fig. 7. The unipolar S-E loops with calcination temperature.
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Fig. 8. Syax/Emax In the unipolar with calcination temperature.
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Table 1. Characteristics of specimens.
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Calcination Shrinkage Density Dielectric Dielectric dsy”
temp. constant loss (pm/V)
(C) (%) (gen’) (&r) (tand) (at 2 kV/mm)
650 18.00 5488 1669.834 0.0365 585
700 17.75 5311 1772.994 0.0451 620
750 17.42 5494 1661.777 0.0471 545
800 17.17 5365 1735.355 0.0405 454
850 16.25 5518 1871.837 0.0471 874
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