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Abstract: In K, sNay sNbO; based ceramics, morphotropic phase boundary (MPB) can be found via adjusting
the K: Na ratio. At the same time, SrTiO; and LiNbO; were introduced to improve the temperature stability of
Ko.sNay sNbO; based ceramics. 0.9K, 46Nay 54-0.06LiNbO;-0.04SrTiO; ceramics was prepared and the piezo-
electric temperature stability can be remarkably improved. Piezoelectric coefficient d;;= 138 - 142 pC/N in
the range 25°C - 250°C, and the piezoelectric coefficient stability TPP% < 5%; d33= 114 - 142 pC/N, TPP%
< 20% in the range 25°C - 300°C. The results show 0.9Kg4sNag s4-0.06LiNbO;-0.04SrTiO; ceramics pos-
sesses good piezoelectric temperature stability and it is of importance in engineering application.
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Figure 1. X-ray diffraction of KNLN-ST ceramics
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Figures 2. (a-d) The SEM micrograph of fracture surface of KNLN-ST ceramics(a): X = 0.50, (b): X = 0.52, (c): X = 0.54, (d): X = 0.56, (e):
X = 0.54 the SEM micrograph of surface of KNLN-ST ceramics
& 2. (a-d) KNLN-ST p&em A $E (a): X = 0.50, (b): X =0.52, (c): X =0.54, (d): X =056, (): X = 0.54 KNLN-ST fERmIFHHEER
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Figure 3. Dielectric permittivity and loss of KNLN-ST ceramics as function of K/Na
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Table 1. Function of common lead-free piezoelectric ceramic dielectric and piezoelectric

£l ERNEHERHENrEMERMLE

Material £/ Loss ds3(pC/N) Tc(C) To.1/T4(C) Ref.
BaTiOs 1700 0.01 190 115 0 [20,21]
BaTiO3-CaTiO3-Co 1420 0.005 150 105 -45 [20,22]
Ko.sNag sNbO; 290 0.04 80 420 195 [2]
KNN-SrTiO3(5%) 950 / 200 277 27 [18,23]
KNN-LiNbO3(6%) 500 0.04 235 460 70 [18,23]
KNN-LiSbO3(5%) 1288 0.019 283 392 45 [24]
NBT-KBT-0.05BT 700 0.02 148 275 100 [25]
NBT-KBT-LBT / / 164 / 194 [10]
NBT-KBT(50%) 825 0.03 150 320 210 [26]
KNLN-ST(X = 0.54) 1052 0.03 142 320 300 This study

Tor: IEAZVUITAHIEAS IR, Te: SR, To: BHALIEEE: KNN:KosNagsOs: NBT: (NagsBigs)TiOs; KBT: (KosBigs)TiOs; BT: BaTiOs
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Figure 4. The piezoelectric properties of KNLN-ST ceramics as
function of K/Na
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Figure 5. The piezoelectric properties of KNLN-ST ceramics (x =
0.54) as function of temperature
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