APPENDIX

POLARIZATION BEHAVIOR OF PT CERAMICS

In general with the increase in temperature and due to the increase in losses in
the PT samples it hinders the real spontaneous polarization and its (Ps) temperature
dependence measurements at higher temperature by using the hysteresis and
pyroelectric techniques. Furthermore, some alternate approaches have to be made in
order to extract some useful data on PT for the polarization versus temperature
behavior. The highest-temperature data, far above T¢, can be approximated by a
straight line. By analyzing the deviation of the strain from the high-temperature linear

behavior via Eg. (3.8) to obtain Ps, then Ps can be calculated
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Thermal strain data and calculated polarization of PT ceramic sintered at 900/1200 °C

Temperature Thermal strain
Calculated x” AX pZ Ps (C/m?) Ps (uClcm?)

(°C) (x)

-100 54.94 -8534.40 8589.34 0.70 0.84 83.57
-90 70.32 -8416.89 8487.21 0.69 0.83 83.07
-80 94.46 -8299.37 8393.83 0.68 0.83 82.61
-70 113.96 -8181.85 8295.81 0.67 0.82 82.13
-60 129.65 -8064.34 8193.99 0.67 0.82 81.62
-50 158.26 -7946.82 8105.08 0.66 0.81 81.18
-40 177.59 -7829.31 8006.90 0.65 0.81 80.68
-30 230.99 -7711.79 7942.78 0.65 0.80 80.36
-20 246.62 -7594.27 7840.89 0.64 0.80 79.84
-10 271.37 -71476.76 7748.13 0.63 0.79 79.37

cve



Temperature Thermal strain  Calculated x~ AX
pZ Ps (C/m?) Ps (nC/cm?)

(°C) (x)

0 290.05 -7359.24 7649.29 0.62 0.79 78.86
10 313.82 -71241.72 7555.54 0.61 0.78 78.38
20 333.01 -7124.21 7457.22 0.61 0.78 77.86
30 354.25 -7006.69 7360.94 0.60 0.77 77.36
40 377.53 -6889.18 7266.71 0.59 0.77 76.86
50 395.33 -6771.66 7166.99 0.58 0.76 76.33
60 416.06 -6654.14 7070.20 0.57 0.76 75.82
70 431.71 -6536.63 6968.34 0.57 0.75 75.27
80 447.97 -6419.11 6867.08 0.56 0.75 74.72
90 462.87 -6301.59 6764.46 0.55 0.74 74.16
100 470.91 -6184.08 6654.99 0.54 0.74 73.56
110 483.31 -6066.56 6549.87 0.53 0.73 72.97

Eve



Temperature Thermal strain  Calculated x~ AX
pZ Ps (C/m?) Ps (nC/cm?)

(°C) (x)

120 489.75 -5949.05 6438.80 0.52 0.72 72.35
130 496.73 -5831.53 6328.26 0.51 0.72 71.73
140 501.14 -5714.01 6215.15 0.51 0.71 71.08
150 506.38 -5596.50 6102.88 0.50 0.70 70.44
160 510.18 -5478.98 5989.16 0.49 0.70 69.78
170 510.70 -5361.46 5872.16 0.48 0.69 69.09
180 509.59 -5243.95 5753.54 0.47 0.68 68.39
190 508.71 -5126.43 5635.14 0.46 0.68 67.69
200 506.73 -5008.92 5515.65 0.45 0.67 66.96
210 501.39 -4891.40 5392.79 0.44 0.66 66.21
220 482.93 -4773.88 5256.81 0.43 0.65 65.37
230 468.15 -4656.37 5124.52 0.42 0.65 64.55

vve



Temperature Thermal strain  Calculated x~ AX
pZ Ps (C/m?) Ps (nC/cm?)

(°C) (x)

240 457.79 -4538.85 4996.64 041 0.64 63.74
250 445.49 -4421.33 4866.82 0.40 0.63 62.90
260 435.77 -4303.82 4739.59 0.39 0.62 62.08
270 422.25 -4186.30 4608.55 0.37 0.61 61.21
280 404.12 -4068.79 447291 0.36 0.60 60.30
290 388.53 -3951.27 4339.80 0.35 0.59 59.40
300 368.92 -3833.75 4202.67 0.34 0.58 58.45
310 345.94 -3716.24 4062.18 0.33 0.57 57.47
320 321.50 -3598.72 3920.22 0.32 0.56 56.46
330 296.59 -3481.20 3777.79 0.31 0.55 55.42
340 263.81 -3363.69 3627.50 0.29 0.54 54.31
350 231.57 -3246.17 3477.74 0.28 0.53 53.17

5174



Temperature Thermal strain  Calculated x~ AX

pZ Ps (C/m?) Ps (nC/cm?)

(°C) (x)

360 194.15 -3128.66 3322.81 0.27 0.52 51.98
370 157.05 -3011.14 3168.19 0.26 0.51 50.75
380 113.99 -2893.62 3007.61 0.24 0.49 49.45
390 66.16 -2776.11 2842.27 0.23 0.48 48.07
400 10.45 -2658.59 2669.04 0.22 0.47 46.58
410 -40.62 -2541.07 2500.45 0.20 0.45 45.09
420 -114.07 -2423.56 2309.49 0.19 0.43 43.33
430 -195.62 -2306.04 2110.42 0.17 0.41 41.42
440 -291.24 -2188.53 1897.29 0.15 0.39 39.27
450 -399.05 -2071.01 1671.96 0.14 0.37 36.87
460 -550.52 -1953.49 1402.97 0.11 0.34 33.77

470 -807.67 -1835.98 1028.31 0.08 0.29 28.91

ave



Temperature Thermal strain  Calculated x~ AX
pZ Ps (C/m?) Ps (nC/cm?)
(°C) (x)
480 -1682.49 -1718.46 35.97 0.00 0.05 5.41
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