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Segnetoelektriki uz Pb(ZrxTii-x)O3z bazes tiek plasi pielietoti dazadas iericés to izcilo pjezoelektrisko
1pasibu de€l. Tacu So sastavu ieverojams trikums ir svina klatbiitne, kas kait€ gan cilvéka veselibai, gan
apkartgjai videi. Tas veicina bezsvina alternativu izp&ti. Daudzsoloss kandidats ir NagsBiosTiO3 (NBT)
un ta cietie Skidumi. Dazkart keramika uz NBT bazes ir novérota core-shell strukttira, novedot pie
interesantam elektriskam, termiskam un mehaniskam ipasibam. Pieméram, core-shell struktiira ir iegtita
NBT-SrTiOs (NBT-ST), novedot pie augstakam elektromehaniskas deformacijas vértibam un dubultam
polarizacijas histerézes cilpam, kas padara $os materialus pievilcigus aktuatoru un energijas uzkrasanas
pielietojumiem. Pie tam ir paradits, ka core-shell struktiiras veido$anos var stimulét, pievienojot NBT
virsstehiometrijas Bi.

Saja pétijuma piedavata jaun metode core-shell struktiiras iegiiSanai — veicot termisko apstradi dazadu
sastavu keramikas plaksném, kas atrodas tiesa kontakta. Aplikoti NBT/ST un NBT/BT keramikas
plaksnu pari, ka arT §is pasas kombinacijas ar 2% virsstehiometrijas Bi pievienota NBT. P&c termiskas
apstrades 1180 °C temperatiira tika analizéti keramikas plaksnu paru Sk&€lumi, izmantojot SEM un EDX.
Ir noverots, ka NBT/ST pari Sr difundé NBT, savukart Na un Bi difundé ST, abos gadijumos veidojot
core-shell struktiiras. NBT/BT gadijuma novérota tikai Na un Bi difizija BT. Pie tam paaugstinata Bi
koncentracija NBT veicinaja diftuzijas procesu, palielinot difund€joSo elementu koncentracijas un
iespiesanas dzilumu. Maksimalais Bi iespiesanas dzilums ST sasniedza 300 um, Sr iespiesanas dzilums
NBT — 150 um. Lidz ar to §1 metode varétu bt labi piemérota core-shell struktiiras iegiSanai biezajas
kartinas, kuru biezums ir salidzinams vai ievérojami mazaks par Siem attalumiem. Tas palidz&tu iegut
segnetoelektriskus materialus ar jaunam, dazadiem pielietojumiem pievilcigam Tpasibam.
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Pb(ZrxTi1-x)O3-based ferroelectrics are widely used in various devices due to their excellent piezoelectric
properties. However, a significant drawback of these compositions is the presence of lead, which is
harmful to human health and the environment. This promotes research into lead-free alternatives. A
promising candidate is NagsBiosTiO3 (NBT) and its solid solutions. Sometimes, a core-shell structure is
observed in NBT-based ceramics, leading to interesting electrical, thermal, and mechanical properties.
For instance, a core-shell structure has been achieved in NBT-SrTiOs (NBT-ST), leading to higher
electromechanical strain values and pinched polarization hysteresis loops, making these materials
attractive for actuator and energy storage applications. Additionally, adding excess Bi to NBT has been
shown to promote core-shell formation.

This study introduces a new method to obtain core-shell structures — by thermally treating ceramic plates
of different compositions in direct contact. Examined pairs included NBT/ST and NBT/BT ceramic
plates, as well as the same combinations with 2% excess Bi in NBT. After thermal treatment at 1180°C,
cross-sections of the ceramic plate pairs were analyzed using SEM and EDX. It was observed that, in
the NBT/ST pair, Sr diffused into NBT, while Na and Bi diffused into ST, forming core-shell structures
in both cases. In the NBT/BT pair, only Na and Bi diffusion into BT was observed. Furthermore, the
increased Bi concentration in NBT enhanced diffusion, raising concentrations and penetration depths of
the diffusing elements. The maximum Bi penetration into ST reached 300 um, while Sr penetration into
the NBT reached 150 um. Therefore, this method could be well-suited for obtaining core-shell structures
in thick films with thicknesses is comparable to or smaller than these distances, enabling ferroelectric
materials with novel properties for various applications.
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