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Abstract: Lead-free (0.996-x)KNN-0.004BM-xLS (x=0, 0.01, 0.02, 0.03, 0.04, 0.05, 0.06) ceramics were prepared
by the traditional ceramic sintering processing. The effect of LS content on the microstructure and piezoelectric
properties of KNN-BM lead-free ceramics was investigated. The results show that the ceramics have a single or-
thorhombic phase structure when x<<0.02, a co-existed phases orthorhombic and tetragonal phases structure at 0.03
<x=<0.05, and a single tetragonal phase structure at x=0.06. The morphotropic phase boundary (MPB) for the ce-
ramics is identified in the composition range of 0.03<<x<0.05. With increasing the LS content, both ds; and %, of
the ceramics firstly increase and then decrease. At x=0.05, ds3 and k&, reach their maximum values which are 230
pC/N and 0.42, respectively. The T, and T, of the ceramics shift to the low temperature with the increasing of the
LS content. The T, and T, of the ceramics are 455 and 215°C at x=0, 385 and 150°C at x=0.02, 370 and 75°C at
x=0.06, respectively.
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Fig. 1 XRD patterns of (0.996—x)KNN-0.004BM-xLS ceramics
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Table 1 Density and electric properties of (0.996-x)KNN-0.004BM-xLS ceramics

x 0 0.02 0.03 0.04 0.05 0.06
Density/(g-cm™3) 4.22 427 4.46 4.50 455 453
ds;/(pC-N™Y) 29 102 142 208 230 202
ky 0.11 0.38 0.40 0.41 0.42 0.41
Om 321 131 111 99 89 78
tand /% (1 kHz) 33.52 8.82 4.27 3.95 2.85 6.29
& (1 kHz) 393 469 604 891 1115 1183
TolC 215 150 130 110 90 75
T,/'C 455 385 380 375 370 370
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