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ABSTRACT

In this paper, the effect of MnO, on the electrical properties in the ceramics of xPbTiO5-
yPbZ103-zPb(MgNb)O;, composition, where X, Y, z are 0.56, 0.38, and 0.06 molar ratio, was
investigated.

The MnO, content is ranged from O to 3.2 (wt%). The grain growth is retarded with 0.4
(wt%) MnO, addition without the variation of resistivity, but excess addition of MnO, above
the range of solid solution is to result in segregation of MnO, at the grain boundary.

Small addition of MnO, less than 0.4 (wt%) can facilitate very effectively the formation
of the solid solution of Pb(ZrTi)O3-Pb(MgNb)O3 and thus is devoted to increase the bulk
density but the excessive addition is to lead decrease in bulk density.
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Tablel . Piezoelectric constants depend on temperature and composition.

lt‘li_elec— 24hours after polarization
. . ric
Worl | Temperature B (Pt [ef/t i Ren | et
1KHz)| (Hz.M)| KHz |1KHz |(KHz) ancefhm))
1060 528 2,457 | 536.65| 0.013 | 140.08 | 0.133 | 534.54 | 131.25
0 1100 54 2,42 | 517.77 | 0.013 | 142.25 | 0,132 | 413.14 | 1.49
1140 514 2,500 | 508.28 | 0,011 | 142,73 | 0.123 | 389.53 | 214.36
1060 443 2,400 | 451.12 0.006 | 131.97 | 0.120 | 84.55 |1249.80
0.4 1100 A1 2,586 | 538.09 | 0.004 | 161.5% | 0.189 | 16.% 2073.18
1140 562 2,629 | 548.09 | 0.005 ! 154.49 | 0.236 | 12.83 }1617.64
1060 444 2,030 | 285.43 | 0.011 | 110.04 | 0.(BO | 758,76 | 557.31
0.8 1100 423 2,425 | 417.89| 0.011 | 139.19 | 0.167 | 41.25 |1419.09
1140 533 2,649 | 502.31 | 0.006 | 157.13 | 0.171 | 21.63 |1989.15
1060 347 2,266 | 282.41 | 0.028 | 126.60 | 0.106 | 385.86 | 399.61
1.6 1100 469 2,617 | 464.30 | 0.0 | 154.10 | 0.172 | 40.02 |1177.19
1140 4B | 2,663 |484.12 | 0.027 | 18.60 | 0.092 | 44.47 | B74.07
1060 321 2,247 | 303.02 | 0.044 | 126,53 | 0.0H4 | 68.67 | 3H.71
3.2 1100 426 | 2,648 [ 413.26 | 0.031 | 15%6.8 | 0.124 | 153.57 | €7.87
1140 472 2,87 4%6.92 | 0.022 [ 160.36 | 0.141 | 72.5 | 978.19
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Table 2. Synthesis of EDAX results,
T B = 7 @ Gl a w o
IR 1060 1100 1140 1140
Wtod 214 [Wt.% | At. % |%SE [Wt.% [At.% |%S.E |Wt.% |At.% |%S.E|Wt.% |At.% (%SE
MgK|{ 0.00| 0.00| 0.00] 0.00| 0.00( 0.00[ 0.00f 0.00 [ 0.00f 0.22] L.15 80.96
04 PbM| 87.74 | 62.44 | 0.57!88.10 | 63.20| 0.56 | 86.51 | 59.92 | 0.54} .14 | 46.83 | 1.07
T ITiK] 11.81 | 36.36 | 1.08 | 11.60 | 36.00| 1.03] 12,89 | 37.72 | 0.9] 10.50| 27.83 | 1.8
MnK| 045| 1.20 | 17.58] 0.29| 0.80| 26.38| 0.90 | 2.36 | 8.82] 1,111 2.52 | 12.85
MegK| 13.58 | 27.60 | 1.72| 13.06 | 28.54| 1.72| 4.% | 11.38 | 3.06| 16.64 | 31.98| 1.36
1.6 PoM| 11.8 | 2.86 | 2.60|21.00| 5.39| 1.73| 13.87| 3.74| 188 8.07| 1.82| 3.10
' TiK| 16,50 | 17.06 | 0.92 16.21 | 17.98] 083| 15.64 | 18.24 | 0.72( 17,13 | 16.71| 0.8l
MnK| 58.19 | 52.51 | 0.55] 49.73 | 48.10] 0.%4| 65.53 | 66.64 | 0.38| 58.17| 49.49 | 0.50
MgKl 4.04| 9.3 | 449| 5.17| 11.30| 3.17| 6.95|15.22| 1.2| 7.8 17.%0| 239
3.9 PoM| 983 | 2.66 | 2.98| 5.981 1.52| 3.91| 9.45 2.43( 2.05| 16.54| 4.42]| 1.90
ik 696| 8.8 | 1.45| 8.23| 9.13| 1.15| 9.35]10.39( 0.8} 10.20] 1.89| 1.14
Mnk| 79.12 | 80.04 | 0.43]80.67| ®.84| 0.39| 74.26(71.96| 0.33| 65.31| 65.79| 0.49
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1060 4.1304 3.998 66.0203 4.0417 1.0331
0 1100 4.137 4.004 66.3245 4.0479 1.0332
1140 4.1304 4.002 66.1525 4,0444 1.0321
1060 4,124 4.002 66,050 4.0423 1.0305
0.4 1100 4,137 4.016 66.7226 4.0559 1.0301
1140 4.116 3.9956 | 65.7111 4.0353 1.0301
1060 4.119 3.998 65.8381 4.0379 1.0303
1.6 1100 4.1436 4.016 66.3290 4,0581 1.0318
1140 4.110 3.994 65.5629 4.0323 1.0290
1060 4.114 3.998 65.7582 4.0363 1.0290
1.8 1100 4,124 4.004 66.1160 4.,0436 1.030
1140 4.119 3.998 65.8381 4.1379 1.0303
1060 4,119 3.9988 | 65.8645 4.0385 1.0301
2.0 1100 4,120 3.9988 | 65.8805 4.,0388 1.030
1140 4.124 4.002 66 . 0500 4.0423 1.0305
1060 4.119 3.998 65.8381 4.0379 1.0303
3.2 1100 4,114 4.0363 | 65.7582 4.0363 1.0290
1140 4.1256 4,007 66.2408 4,0461 1.0296
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