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Abstract: The doping effects of NiNb2O6, CaZrO3 and MnCO3 on the dielectric properties and break-

down voltages of fine grain BaTiO3 systems were studied. NiNb2O6 can shift the Curie temperature and

broaden it, and makes contributions to double peaks; CaZrO3 may improve the temperature coefficiency

characteristic greatly and enhance the withstand voltage; adding MnCO3 can restrain the overgrowth of

particles, which can decease the dielectric dissipation and improve the withstand voltage greatly. With

adding 2.5mol% NiNbO6, 1.5mol% CaZrO3 and 0.1mol% MnCO3, a kind of MLC ceramic with low

frequent and high voltage can be got, which also meets X8R requirement, and its dielectric properties

are as follows: ε ≥2600, ∆C/C20◦C ≤ ±15% (–55◦C – +150◦C), tgδ ≤0.7%, Eb ≥15kV/mm.
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Table 1 Effects of NiNb2O6 on properties of

samples

Content TCC (∆C/C20◦C)/% Eb

/mol% ε –55◦C 125◦C 150◦C tgδ /kV·mm−1

1.5 2861 –22.43 52.51 22.02 0.0161 8.0

2.0 3194 –21.22 31.68 8 0.0142 9.3

2.5 3250 –18.74 18.39 –0.35 0.0125 10.0

3.0 3080 –18.81 5.6 –8.99 0.0110 9.8
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. 1 /( NiNb2O6 [b� ε − T .
Fig. 1 ε−T curves of BaTiO3 with different contents

of NiNb2O6

. 2 /( NiNb2O6 [b� ∆C/C20◦C 6\
Fig. 2 ∆C/C20◦C–T curves of BaTiO3 with different

contents of NiNb2O6
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Table 2 Properties of samples with various

amounts of CaZrO3

Content TCC ∆C/C20◦C Eb

/mol% ε tgδ –55◦C 150◦C /kV·mm−1

1.0 3135 0.0123 –11.95% –14.8% 9.5

1.25 3017 0.0115 –7.35% –15.63% 10.9

1.5 2870 0.0104 –5.04% –14% 11.3

1.75 2535 0.0103 –3.77% –11.3% 11.8&Z' 2OX��y�Æ
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(0.64Å),f����SQ�`%�f`o� Ti4+ :kt����w|���EÆQo/� Ca2+ �o)�+�f4/ Ti4+ w[7���Zk�#f<4℄9$���&Z A � B =)a8p�O�3n� e$���M ,$�`��>J,���*��l| 11kV/mm �Q�

. 3 /( CaZrO3 [b� ∆C/C20◦C-T 6\
Fig. 3 ∆C/C20◦C-T curves of BaTiO3 with different

contents of CaZrO3
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Table 3 Properties of BaTiO3 with various amounts of MnCO3

Content ε TCC (∆C/C20◦C)/% tgδ Density Eb

/mol% –55◦C 125◦C 150◦C /g·cm−3 /kV·mm−1

0.05 2789 –5.97 –5.12 –12.34 0.0104 5.62 12.7

0.1 2649 –5.24 –2.89 –11.28 0.0061 5.88 15.2

0.15 2587 –4.28 –0.33 –9.56 0.0110 5.82 13.3

0.2 2690 –2.01 –3.55 –8.33 0.0118 5.32 9
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. 4 �C/(b MnCO3 � BaTiO3 �a� SEM R�
Fig. 4 SEM images of BaTiO3 samples with different amounts of MnCO3

(a) 0.1mol%; (b) 0.2mol%
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1. F BaTiO3 zgj?B NiNb2O6 MyMK -p#J�e"�<'ÆE|*8MH*�Ba?�"luÆqnXa���sHM"Æ^�^��T�e"d'ÆE|���'_+"ÆK��*

M0l�<H*�
	(��d Eb . 8.0kV/mmP\z 10.0kV/mm.

2. FP{8}zYP-{ CaZrO3 �?B�H*�'ÆE|0����q4?4�ÆBa"lu0d�V�8M�x~ X8R ?��}�0�0l�
d"Æ^�d
	(�}z���8M�
3. FP{8}zYP-{4a MnCO3 �?B�#V&� MnCO3 �-�1g-R#*�
0[�YH�yMa�`��C0l	�<
	(��jz 15kV/mm �P�'_x~ X8R �}�0�
4. %X NiNb2O6 � CaZrO3 a MnCO3 �_d8}�u}d�lrw�<	 X8R 5g�t

NiNb2O6 � CaZrO3 a MnCO3 ���a.(8
2.5mol% � 1.5mol% � 0.1mol% _�`gr?Q�'ÆE|a�^.(8 2649 a 0.61%, F –55◦C a
150◦C �ÆB"lu.(8 –5.24% a –11.28%, 
	(�8 15.2kV/mm. .6
l`gM6j?R#
(1150◦C), *,8D'o�w5g�!"M*6
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