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Recent Progress on Textured Lead-Titanite Based Piezoelectric Ceramics
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(Electronic Materials Research Laboratory (Key Lab of Education Ministry), Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Textured piezoelectric ceramics have received considerable recent attention due to their superior electromechanical
properties, low cost, uniform composition, shape-controlled fabrication process, efc.. In this review, the principles of design and
preparation techniques of textured piezoelectric ceramics were introduced. The characteristics and advantages of textured ceramics
were compared to those of single crystals and non-textured ceramics. Recent work on the fabrication of microcrystalline templates
and textured lead-based piezoelectric ceramics was represented. In addition, the present issues and challenges of textured lead-based
piezoelectric ceramics were also discussed.
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Table 1 Properties are reported of textured PMN—PT ceramics
Sample Template content Template size/um Foo1/% d33/(pC'I\Fl) £33 T./C Tc/C
1507 . About 711
PMN-32PT 5% BT About 100 82 . 2900 About 60 170
45kV-cm
53] . About 990
PMN-32.5PT 3% ST 5-15 73 . 3500 148
10kV-cm
53 , About 1200
PMN-32.5PT 5% ST 5-15 65 O 3700 120
10kV-cm
PMN-32.5PT!*! 5% BT About 10 90 630 2750 80 160
PMN=32.5PT!*¥ 1% BT 5-10 98 1000 2591 90 160
PMN-25PT"#! 7% NBT-PT 5-10 92 855 3490 60 129
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Table 2 the properties are reported of the new textured ceramics
Sample Template content Foo1/% d33/(pC-I\F') £33 Ec/(kV-cm") T/ C Tc/C
PIN-PMN-PT!® 5% BT 97 927 2400 8.8 About 110 200
PIN-PMN-PT!®*! 7% BT 95 780 2850 10.6 225
Mn—PMN-PZT!* 3% BT 93 720 3700 About 120 210
PMN-PYN-PT?® 3% BT 99 1100 2230 7.6 About 100 205
PIN-PSN—PT*”! 3% BT 99 850 2120 6.8 About 170 261
PIN-PSN—PT*”! 5% BT 99 1100 2310 7.5 About 110 248
Chang % X M 5% BT B #] & T (G30kVeem ' HI5T), RFEHDBENIFGER 2.5 £,

0.28PIN-0.40PMN—0.32PT 2t %%, ks
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PMN-PT & RE T — &8 Tt Yan R 3% BT 41
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Fig. 6 Diffusion of BT template in PIN-PSN—PT textured ceramics®”, (a) and (c) the SEM images of sample cross-sections, (b) and

(d) EDS line scan data at corresponding positions
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