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Piezoelectric Characteristics of PZT-PFN and
Cr;0; Modified PZT-PFN Ceramics used in High Power Transducer
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ABSTRACT

In order to make the piezoelectric ceramic used in high power transducer, PbZrTiO;-Pb(Fe,,,
Nb,2)O;3 ceramics and Cr;0; modified PZT-PFN ceramics were analyzed. Piezoelectric
materials was fabricated using the above ceramics and their piezoelectric characteristics—
electromechanical coupling factor, mechanical quality factor and Curie temperature-were
measured.

As the results, kp, Qm and Tec of the 0.05Pb(FeNb)0;-0.4275PbTi0;-0.5225PbZr0;
piezoelectric ceramic is 51.2%, 170, 399°C. In case of 0.1wt% Cr:0; addition, it was measured

that the mechanical quality factor Qm is 320.
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Table 1. Composition of Samples.

sample no. x Pb(Fe,;2Nb,2)0 y PbTiO, zPbZr0, y/z Cr;0;
1 0.025 0.43875 0.53625 45/55
2 0.0375 0.43313 0.52938 45/55
3 0.05 0.4275 0.5225 45/55
4 0.075 0.41625 0.50875 45/55
5 0.1 0.405 0.495 45/55
6 0.15 0.3825 0.4675 45/55
3-1 0.05 0.57 0.38 60/40
3—-2 0.05 0.475 0.475 50/50
3—-3 0.05 0.456 0.494 48/52
3—14 0.05 0.38 0.57 40/60
3-5 0.05 0.3225 0.6175 35/65
5—-1 0.1 0.45 0.45 50/50
5—4 0.1 0.36 0.54 40/60
3C-1 0.05 0.4275 0.5225 45/55 0.1wt%
3C-2 0.05 0.4275 0.5225 45/55 0.2wt%
3C-3 0.05 0.4275 0.5225 45/55 0.3wt%
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Table 2. Piezoelectric and Dielectric Characteristics.

ARM S| A24LEC |9=g/ecm’| FA8 45| kp% | ka% | tan% | Tc% |frDHzm| Qm | ds
1 1275 7.14 607 50 30 1.17 | 380 | 2175 | 177 | 262
2 1300 7.32 779 51.1 | 29 1.04 | 384 | 2107 | 212 | 298
3 1275 7.35 1179 | 51.2 | 283 | 1.2 399 | 2152 | 176 | 358
4 1250 7.28 832 37 218 | 098 | 396 | 2142 | 64 | 235
5 1250 7 717 8 370 110
6 1225 6.92 327 350
3-1 1275 7.47 235 29 17 097 | 421 | 1895 | 16 | 81
3-2 1275 7.44 543 319 | 193 | 1.05 | 418 | 2298 | 83 | 164
3-3 1250 7.37 1179 | 413 | 229 | 139 | 390 | 2362 | 167 | 200
3—4 1250 7.51 413 413 | 241 | 126 | 412 | 2394 | 208 | 166
3-5 1250 7.41 393 415 | 198 | 1.46 | 388 | 2481 | 282 | 127
3-1 1250 7.34 35.3 100
3-4 1250 7.01 8
3C-1 1250 7.54 939 486 | 26.8 | 0.78 | 398 | 2214 | 315 | 280
3C—2 1250 7.64 890 427 | 232 | 115 | 399 | 2294 | 333 | 242
3C-3 1250 7.29 638 249 | 149 | 164 | 430 | 2276 | 215 | 215
AZRASFE Adstdoed, AlHe FAA H 3. XM HARE
g, AALF L HHEAL Impeadance Table 3. X-Ray Diffraction Analysis
Analyzer(HP4192A) & |8 2 &AL, A T i Tetragonal structure
Hel d 4E dn Meter(CPDT3300)8 ol & - ';; Rmm;t:ra' Stmt::e'% T
o ample No. A4} 4 E3
st a(A) o(A) | c/a
1 4.0637 4.1043 | 1.0099 | R
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Fig. 1. Phase Diagram of Pb{Fe,:Nb,;;)0-
PbZrTiO; Solid Solution.
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Table 4. Theotetical Density and Measured
Densited

Sample No. [ Mo Vo |cl@%¥x| du/8x
x107% (x10~%*cm’| g/cm’ g/em®
54.290 | 67.771 | 8.01 7.14
54.296 | 67.484 | 8.04 7.32
54.302 | 67.258 | 8.07 7.35
54.312 | 66.972 | 8.10 7.28
54.323 | 66.412 | 8.17 7.34
54.345 | 65.853 | 8.25 7.22
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Table 5. EDAX Results and Calculated Results.

PbZrO;-PbTiOs-Pb(FeNb)O; 2nd Phase
# 3 # 6 PbZI‘erzOm PbZl"ngzOzz EDAX
fon Cal. Res. EDAX Res.| Cal. Res. EDAX Res. Assumption #3 #6
Zr 17.136 17.70 15.42 11.99 72.54 77.88 88 64.72
Pb 74.49 73.50 74.92 78.88 2746 22.11 12.02  35.28 |
Ti 7.362 7.41 6.63 5.79
| Fe 1.0039 1.39 3.03 3.34 P =
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Fig. 4. Piezoelectric and Dislectric Charateristics
of the Ti/Zr ratio Variation.
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Fig. 5. Piezoelectric and Dielectric Characteristics
jof Pb(FeNb)O, Solid Solution.
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Fig. 6. Piezoelectric and Dielectric Characteristics
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