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Fig.1 Typical application scenarios of

high—temperature piezoelectric materials
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Tab.1 Typical high—-temperature piezoelectric ceramic manufacturers and representative products
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octahedra connected along the [ 001] direction
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Tab.2 Piezoelectric and dielectric properties of different PN-based ceramics

PN 3 Fig % ds/ (pC-N'") k, k, i/ (°C) Q. tand  SCHR

Pby.s,Ca s Nb,Os= CeO,(w=30%) 71.0 0.4000 0.0600 526 25.00 0.0036 [18]
[(Ba, Pb),LagINb,O; 180.0 0.4900 0.1000 — 13.00 — [36]

Pb, ;Ba, ,Nb,O; 305.0 — — 350 — — [37]

Phy g,Lag,5Nb,O; 62.3 0.334 2 — 525 11.64 — [38]

Pbyg:Bay ssNb,Os— TiO,(w=0.25%) 82.0 — — 535 20.52  0.0062 [39]
(Pby4:Bag 4s)Nb,Og— MnO,(z=1.0% )- TiO,(w=0.25%) 90.0 — 0.2900 505 16.00  0.0050 [40]
Pb(Scy/5Nby2) 565 o550 1-0.01PN 590.0 0.5050 0.6720 255 70.00 — [41]
(Pbyggssl-a0.00)1.075Nbg 025 T 075), O 84.0 0.2558 0.2611 564 19.11  0.0018 [42]
PbysCag [Nbg ges7sMny 012 O 71.0 — — 531 — — [45]
PbyeiBig16(Nbg g, Tig.66), 05 92.0 — 0.6600 593 — 0.0170 [47]
Pby.26Bio.16(NDy 0,510 0375 T 0625): O 98.0 — 0.3300 — — 0.0340 [48]
Pbyo:Sto.0s(Nbo gg T g 01), 05 79.0 0.353 3 — 562 2943 0.0175 [51]
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Research Progress of High—Temperature Piezoelectric Ceramics
of Lead Metaniobate PbNb,O,

LI Chunchun', CAO Leichao', WANG Yaojin®*, LI Jinglei*, LI Fei"
(1. School of Electronic Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. School of Materials Science and Engineering, Nanjing University of Science and Technology, Nanjing 210014, China)

Abstract: Lead metaniobate (PbNb,O,, PN), a high-performance ferroelectirc material characterized by a tung-
sten bronze-type structure, has emerged as a key candidate for high-temperature piezoelectric applications due
to its exceptional properties, including a high Curie temperature (570 °C), a favorable piezoelectric coefficient
ratio (dy/d+) , a low mechanical quality factor (Q,~20), and outstanding thermal stability. This review sys-
tematically elucidates the mechanisms by which the structural characteristics of PN materials influence their
physicochemical properties, such as polarization response and dielectric loss, from the perspective of crystal
chemistry and phase transition kinetics. Additionally, it discusses performance enhancements achieved through
advanced preparation techniques and summarizes the application progress of PN materials in piezoelectric
devices and energy storage systems. Furthermore, it addresses critical challenges, including the unstable of the
ferroelectric phase at room temperature and high processing costs. Future research directions are proposed,
focusing on multi-scale structural design, high-throughput fabrication technologies, and interdisciplinary applica-
tion expansion. This work provides a foundational theoretical framework for the design and application of novel

piezoelectric material systems.
Key words: PbNb,Os; preparation methods; high-temperature piezoelectric ceramics
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