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Fig. 1 Curves of volume density vs sintering temperature of
ceramics doped with different molar fractions of Mn
(Nb molar fraction of 0.002 8)
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Fig.2 XRD patterns of ceramics doped with different molar
fractions of Mn under sintering temperature of 1 290 °C
(Nb molar fraction of 0.002 8)
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Fig. 3 SEM morphology of ceramic sections doped with different molar fractions of Mn under sintering temperature of 1 290 °C
(Nb molar fraction of 0.002 8)
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Table 1 Resistance temperature characteristic parameters of ceramics doped with different molar fractions of Mn under
sintering temperature of 1 290 °C (Nb molar fraction of 0.002 8)

i P A Bk A il /Q FilHBHA /(Q + cm) FHRELEE S LR /°C REERE/ %
0.000 5 329 8.73X10° 1.521 %107 272 6.12
0.000 8 389 1.03x10" 2.714X10° 271 8.71
0.001 0 400 1.14x10* 2.917x10° 276 18.14
0.001 5 1300 3.45x10" 1.050 10 280 15.87
0.0020 1818 6.8210" 1.12810° 277 13.51
0.002 5 55 000 2.0610° 1.054 < 10° 276 12.94
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Fig. 4 Curves of volume density vs sintering temperature of
ceramics doped with different molar fractions of Nb
(Mn molar fraction of 0.001 0)
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Fig. 6 SEM morphology of ceramic sections doped with different molar fractions of Nb under sintering temperature of 1 290 °C

(Mn molar fraction of 0.001 0)
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Table 2 Resistance temperature characteristic parameters of ceramics doped with different molar fractions of Nb under

sintering temperature of 1 290 °C (Mn molar fraction of 0.001 0)

HEM I 14 4350 I /Q FiRAFLAR /(Q « cm) FHBELLL J BLREE /C LR/ %
0.0020 3300 8.3410" 8.622 107 270 15.22
0.002 2 1677 4.11x10" 1.241x10° 274 17.19
0.002 4 75 2.13x10° 7.011X10° 281 20.19
0.002 6 155 4.55%10" 6.21210° 277 18.57
0.002 8 400 1.14x10" 2.917X10° 276 16.84
0.0030 807 2.4210" 8.121X10° 270 14.04
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Effect of Sintering Temperature and Nb, Mn Doping Amount on Temperature
Resistance Characteristics of Lead Barium Titanate Based High
Curie Point PTC Ceramics

MO Zhiwei!, WANG Huanping!, LI Denghao!, LIN Xiaojie?, MA Hongping?, GAO Zhao',
JIANG Zongheng!, XU Shiqing'
(1. Institute of Optoelectronic Materials and Devices, China Jiliang University, Hangzhou 310018, China; 2. Haining Yongli

Electronic Ceramics Co., Ltd., Haining 314415, China; 3. School of Mechanical and Energy Engineering,
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Abstract: The Nb-Mn Co-doped lead barium titanate based high Curie point positive temperature coefficient
(PTC) ceramics were prepared by solid state reaction after adding lead, strontium, calcium, niobium and manganese
into barium titanate ceramics. The effects of the composite doping of Nb and Mn (molar fraction of 0.002 0-0.003 0,
0.000 8-0.002 5, respectively) on the microstructure, bulk density and temperature resistance characteristics of the
ceramics under different sintering temperatures (125 0-131 0 °C) were studied. The results show that the bulk densities of
ceramics doped with different molar fractions of Mn or Nb first increased and then decreased with the increase of sintering
temperature. When the sintering temperature was 1 290 °C, the bulk densities were the largest, and their structures were
all pure chalcocite structures. When the sintering temperature was 1 290 “C, with the increase of Mn doping amount, the
bulk density of the ceramics first increased and then decreased, the grain size increased, the room temperature resistivity
increased, the lift-off resistance ratio and the temperature coefficient basically first increased and then decreased, and the
Curie temperature was stabilized at 271-280 °C. With the increase of Nb doping amount, the bulk density of the ceramics
first increased and then decreased, the grain size decreased, the lift-off resistance ratio and temperature coefficient
first increased and then decreased, the room temperature resistivity first decreased and then increased, and the Curie
temperature was stabilized at 270-281 °C. When the sintering temperature was 1 290 °C, the molar fractions of doped Mn
and Nb were 0.001 0, 0.002 4, respectively, the temperature resistance characteristics of the ceramics were the best; the
lift-off resistance ratio and temperature coefficient were the largest, which were 7.011>X10% and 20.19%, respectively,
the room-temperature resistivity was 2.13>X10° Q « cm, and the Curie temperature was 281 “C. The excellent temperature
resistance was ascribed to the uniform the grain size and the largest bulk density.

Key words: lead barium titanate based PTC ceramic; Nb-Mn co-doping; high Curie point; temperature resistance

characteristic



