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Figure S1. The SEM of the NN platelet template.
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Figure S2. a) The surface SEM images of the 3T ceramics. b, c) Cross section SEM images of the 3T ceramics. d) The surface SEM images of the 3R ceramics.
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Figure S3. EDS diagram of the main elements in 3T ceramics.
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[bookmark: _Hlk155634028]Figure S4 EBSD inverse pole diagram testing along the direction perpendicular to the casting direction of 3T ceramics.
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[bookmark: _Hlk150296858]Figure S5. a) Temperature-dependent dielectric constant (εr-T) curves at high temperature of the xR ceramics. b) The XRD patterns of the xR ceramics.
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Figure S6. The XRD patterns of the xT ceramics.
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[bookmark: _Hlk137495827][bookmark: _Hlk150296897][bookmark: _Hlk150296724][bookmark: _Hlk150296678]Figure S7. Temperature-dependent dielectric constant (εr-T) curves at low temperature of the xT ceramics.
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Figure S8. In-situ variable temperature Raman spectrum of 1T and 3T ceramics.
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Figure S9. a) P-E hysteresis loops of the xT ceramics at room temperature. b) P-E hysteresis loops of the xR ceramics at room temperature.
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Figure S10. a) Unipolar S-E strain curves of the xT ceramics. b) d33 values of the random and textured ceramics.
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Figure S11. The comprehensive performance comparison of the 3T ceramics with other Pb/Pb-free piezoceramics, including the d33 value and Curie temperature.
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Figure S12. f) In-situ variable electric fields XRD for the 3T ceramics.
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Figure S13. a) TEM images for the 3T ceramics. b) TEM images for the 3R ceramics.
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[bookmark: _Hlk150296165]Figure S14. In-situ variable temperature P-E loops for the 3T ceramics.
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Figure S15. a) Peak fitting of the in-situ variable temperature XRD for the 3T ceramics after poled. b) Peak fitting statistical chart.
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