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Abstract: 0.85(NagsBijs)Ti0;-0.144 (K sBigs) TiO3-0.006BaTiO; (NBT-KBT-BT) lead-free piezoelectric
ceramics was prepared using conventional solid state method. The influence of MnCO; doping on crystal
phase,surface microstructure and properties of the NBT-KBT- BT lead free piezoelectric ceramics were in-
vestigated using XRD , SEM and other analytical methods. The results show that all compositions are of pure
perovskite structure solid states, MnCOj; doping can make grain growing. MnCO; doping can form oxygen
vacancy and play a part in acceptor effect. The piezoelectric strain constant(ds;), the dielectric constant( € )
and the dielectric loss(tan 6 ) decreases continuously when the amount of MnCOj; dopant increasing. When
the doping amount of MnCO; is 0.1wt.% and the sintering temperature is 1160°C,the NBT-KBT-BT piezo-
electric ceramics with good comprehensive properties can be obtained, the piezoelectric strain constant(dss),
the dielectric constant( ¢ ), and the dielectric loss(tan 8 ) of it is 138X 10"*C/N, 975 and 3.5%, respectively.
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Table 1. Properties of NBT-KBT-BT ceramics
% 1. MnCO; 2% NBT-KBT-BT M &K148E

W(MnCO3)/% e tan § ds3/(pC/N)
0 1054 0.040 144
0.05 990 0.038 140
0.10 975 0.035 138
0.20 940 0.034 132
0.30 928 0.033 124

e -Dielectric constant; tan 8 -Dielectric loss; ds3-Piezoelectric strain

constant
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Figure 1. XRD patterns of MnCO3-doped 0.85NBT
-0.144KBT-0.006BT ceramics
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MER XRD Ei%

©
(3) W(MNCO3)=0 % (b)w(MnCO3)=0.05% (c) w(MNCO5)=0.1%

(d) w(MnCO;)=0.2% (e) w(MnCO;3)=0.3%
Figure 2. SEM micrograph of MnCOs-doped
0.85NBT-0.144KBT-0.006BT ceramics
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