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BSPT-based High Temperature Piezoelectric Materials .
Opportunities and Challenges
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Abstract; BiScO,-PbTiO, ( BSPT) is a new type of piezoelectric material with perovskite structure, which
has the advantages of high Curie temperature and high piezoelectric properties, and can be used to build
high-performance piezoelectric devices that work in extremely high temperature environments. In this
paper, the research advances of BSPT-based materials were reviewed based on our group’s work from the
aspects of crystal structure, modification method, and preparation technology. The composition design
strategies of different systems and the application of high-temperature piezoelectric devices were
emphasized, and their development directions are prospected.
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Table 1 Performance parameters of BSPT-based system

Iogs! T/T,/C dy/ (pC-N7") £, tan & k, 0. S F Rk
BSPT 450 460 2010 0.56 (3]
BSPT 308 1560 0.021 0. 437 [35]
BSPT 400 380 51 [36]
BSPT 423 370 1084 0. 045 [37]
BSPT 450 441 1050 0.039 0.58 28 [2]
BSPT64 397.5 440 1479 [38]
BSPT 415 366 1015 0. 001 [39]
BSPT-Mn 431 317 930 0.006 8 0.57 130 [20]
BSPT-La 365 465 1316 [21]
BSPT-Fe 440 298 0.033 0.49 [25]
BSPT-Fe 451 398 987 0.54 526 [26]
BSPT-Mn 468 270 1112 0.01 0. 477 200 [22]
BSPT-Zr 404 430 1290 0. 036 [24]
BSPT-Ga 438 247 651 0. 0087 [40]
BSPT-Fe 460 452 1733 0.035 0.54 24 [41]
BSPT-MnT 435 310 [42]
BSPT-Bi, 0, 438 380 1800 0.022 0. 484 [43]
BSPT-PSN 408 555 2100 0.59 [44]
BSPT-PMgN 156 509 3100 0. 066 0.46 18 [45]
BSPT-PMnN-xFe 453 280 625 0.01 310 [46]
BG-BSPT 494 180 0.3 [28]
BSPT-PSN 405 453 1051.3 0. 041 0.58 [29]
BSPT-LN 458 465 0.57 [47]
BMT-BF-BSPT 450 328 0. 036 0.44 [27]
BSPT-PZN-Mn 436 560 0.59 [48]
BSPT-PZN 417 490 0.574 [30]
BSPT-LN 383 505 1570 0.07 0.47 [49]
BSPT-PNN 171 490 3160 0. 046 0. 44 28 [50]
BSPT-PNN 400 522 2216 0.049 0. 596 [51]
BSPT-PNN 417 531 0.58 18 [52]
BSPT-PCN 403 505 2030 0.043 0.559 [53]
BSPT-FMn 492 235 0. 006 0.38 280 [54]
BSPT-BT 393 350 [55]
PMnS-BSPT 365 300 1346 0.0074 0.43 59 [56]
BSPT-BZT 425 520 [33]
BSPT-PZ 317 426 1703 0.55 [57]
BSPT-BT 393 350 1890 0.08 [55]
BSPT-BF 500 151 673 0.015 [32]
BSPT-PIN 413 492 2040 0.039 [34]
BSPT57 HA.f 402 3000 13.7 0.04 [16]
BSPT #.% 402 1150 3000 0.04 [15]
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