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Effect of Sintering Time on the Piezoelectric Properties of
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Abstract: In this paper, in order to develop excellent composition ceramics for a piezoelectric energy- harvesting
device, we synthesized 0.99(Nays; Koass Lioos7)(NDosss Sboos T@o037)Os + 0.01(Srogs Canes)TiOsz + 0.3 wit% Bi,O5 +
0.3 wt% Fe,0; + 0.3 wt% CuO (abbreviated as NKN-SCT) ceramics with different sintering times, using the
ordinary solid-state reaction method. The effect of sintering time on the microstructure and piezoelectric properties
was investigated. The ceramics with the sintering time of 7 h have the optimum values of the piezoelectric constant
(ds3), piezoelectric voltage constant (gss), planar piezoelectric coupling coefficient (kp), mechanical quality factor
(Qm), and dielectric constant (er): dass= 314 [pC/N], gss= 20.07 [10° mV/N], kp = 0.442, Qm = 93, er = 1,768, all

being suitable for a piezoelectric energy-harvesting device.
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Fig. 1. (8) TX-ray diffraction patterns (XRD) of specimens with
sintering time and (b) enlarged X-ray diffraction paterns (XRD)
of specimens with sintering time in the 26 range of 42~47°.
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Fig. 6. Mechanicd qudity factor (Qn) of specimens with sintering
time.
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Fig. 7. Didectric constant (g;) of specimens with sintering time.
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Fig. 8. Temperature dependence of Dielectric constant of
specimens with sintering time.

N0
W59

221

=
[e)

Table 1. Physical properties of specimens as a function of
sintering time.

Snteing & G e
e[ fgadl © “ P [poN] [10°mVN] [priin
1 4419 0347 1,662 106 228 15.49 3.531
3 4495 0420 1,664 107 282 19.13 5.395
5 4489 0426 1,774 103 283 18.03 5.349
7 4501 0442 1,768 93 314 20.07 6.309
9 4519 0440 1,835 83 305 18.80 5.743
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