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Perovskite structure
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NBT-20KBT 0,8((Na, <Bi, <)TiC.) 0,2(K, :Biy<TiC")
NBT-5KBT-5BT 0,90((Na, :Bi, :)Ti®.) 0,05(K, :Bi,;TiO;) 0,05 (BaTi().)
NBT-8KBT-4BT 0,88((Na, :Bi, :)TiC.) 0,08(K, :Bi,;TiO;) 0,04 (BaTi().)



Piezoelectricity and ferroelectricity
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Ferroelectrics vs relaxors

Increasing dielectric nonlinearity
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Solid solution (NBT-KBT)
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ds5/ (pC/N)
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Experimental procedure
—>conventional method

Compositions

1) NBT-20KBT
2) NBT-8KBT-4BT
3) NBT-5KBT-5BT



Why bismuth and not lead ?




How the pellets and discs are
made?
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slicin . . . . .
: fixing on the sputtering magnetic holder sputtering
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Strange phenomena
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NBT-20KBT

s there a connection?
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NBT-8KBT-4BT
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Questions to be answered

e Secondary phase ad triple junctions between grains in the microstructure
—>Secondary phases and connection with yellow patterns?
- Do we have solid state sintering or transient liquid phase sintering?

* Why is frequency dispersion lost upon 5h prolonged sintering at 1150 °C ?
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Example of B site ordering

A—cation ordered A-cation disordered

Order-disorder
phase transition

Temperature

A-site disordering — A-site 1:4 ordering

1150 °C-10 h

King et al. J. Mater. Chem. 20 (2010) 5785-5796 22
Mitchell et al. Mineral. Mag. 81 (2017) 411-461 Stenger et al. phys. stat. sol. 61 (1980) 275




Conclusion

All three different NBT compositions compositions gave the same phenomena

Yellow color is probably due to bismuth rich secondary phase melted, causing the accumulation in the triple
joints between grains

Pellet inhomogeniety is resolved with prolonged sintering time, giving enhanced properties as a result
A-site ordering appears, causing loss of frequency dispersion in permitivitty measurement

1150 °C-10 h

A-site disordering I — I A-site 1:4 ordering
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Perovskite structure
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T. measurement after poling
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5h sintering
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