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Abstract: The (Nags52Ko.44)(NbogSboos)O3-0.04dLiTaO; (NKNS-LT) ceramics with various CuzO concentration
were prepared by the conventional solid state reaction method. The CuxO content was varied in the range

of 0.1~04 wt%.

The effects of Cu on microstructure, crystallographic phase transition, and piezoelectric

properties were investigated. The material with perovskite structure had a tetragonal phase (T1) when Cu:O

concentration was less than 0.3 wt% and it transformed to another tetragonal phase (T2) when the CuxO

amount was greater than 0.3 wt%. The phase boundary between T1 and T2 phases appeared at around 0.3

wt%

of CuwO concentration. The piezoelectric properties were shown the maximum values at the

composition of the phase boundary. The electro-mechanical coupling factor (k,) was 042 and the

piezoelectric charge constant (dss) was 245 pC/N at the 0.3 wt% of CusO concentration.
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Table 1.
fabricating the NKNS-LT piezoelectric ceramics.

Process steps and their conditions for

Processes Process conditions

NaxCOs;,  K2COs,  Nb2Os,
TazO-s, szOg, CuzO

LixCOs,

Raw material

1% ball mill Acetone, Zirconia ball, 24 h
Calcination 850C, 5C/min, 5 h

2" ball mill Acetone, Zirconia ball, 48 h
Forming $15 mm, CIP (1,500 kgf/cm?)
Sintering 1,080°C/3 h/air

Electroding Silver paste, 670C/15 min

Poling 90C/40 min, 3 kV/mm

Aging 24 h at room conditions
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Fig. 1. X-ray diffraction patterns of the sintered

NKNS-LT specimens
CuO additive.
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Fig. 2. Narrow scan of the XRD spectrum shown in Fig.
1 at the angle of 4348’
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Fig. 3. Lattice parameters calculated with the data

shown in Fig. 2 and their tetragonality.
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Fig. 4. SEM images of the sintered NKNS-LT ceramics

with various amounts of CuO additive.
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Fig. 7. Variation of mechanical quality factor (Qn) with
the CuzO concentration.
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Fig. 8. Variation of electro-mechanical coupling factor

(kp) with the CuO concentration.
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