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Abstract

MnO: 7} 8 7}8 0.8Pb(ZrosTios)03-0.2Pbl(ZnesNio2)13Nb2s]0s (0.8PZT-02PZNN) A&t =& 2 ¢
AEAGT FASAe] HolypA 1000°C o)dte] B 472 XA e £2ZHA ¥ 1000Co] &9 ¥
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EA9] Ayt F= o) ol XRDAA #3F Ao @29 CuO9 H7I7F $5% MPB =428 %
%4 3E MnO: 7} d7F€ 0.8PZT-0.2PZNN Algt= 29 A4 F X & Rhombohedral +& 2 wlF 7] f &<l R
2 B2gon o]z 3§ FAlx PZNN9 v &g ZAsld 0875PZT-0.125PZNN M2 & HYgoz QA3
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22 A% FHEARY Aty vElyoh X9 3448 3] Zn and Ni excess A S 93tz 2 A=
0.5wt% MnO:z¢} 02wt% CuO 2231 0.3wt% AlLO:E 73 0.875PZT-0.125PZNN Al &t2 2 (Zn and Ni
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Figure 1. XRD patterns, and piezoelectric and
dielectric properties of the x wt% CuO added
0.8PZT-02PZNN + 05 wt% MnO:z ceramics
sintered at 920°C for 2 h.
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Figure 2. XRD patterns of the x wt% CuQ,
ALOs and MnO:; added 0.875PZT-0.125PZNN
ceramics: (a) no additive, sintered at 1200°C for 2
h, (b) 05wt% MnQ2, sintered at 1200°C for 2 h,
(¢) 0.5wt% MnO: and 0.5wt% CuO, sintered at
920°C for 2 h, (d) 05wt% MnO; 05wt% CuO
and 0.3wt% AlOs sintered at 920°C for 2 h and

(e} 0.875PZT-0.125PZNN(ZN excess) +0.5wt%
MnQ; + 0.2 wt% CuO + 0.3wt% ALOs ceramics
sintered at 920°C for 2 h

c) d)

Figure 3. SEM images of the x wt% CuO, AlOs
and MnO:; added 0.875PZT-0.125PZNN ceramics:
(a) 0.5wt% MnO2, sintered at 1200°C for 2 h, (b)
0.5wt% MnO: and 0.2wt% CuO, sintered at 920°C
for 2 h, (c) 05wt% MnOz 0.2wt% CuO and
0.3wt% Al:Oz sintered at 920°C for 2 h and (d)
ZN excess, 0.5wt% MnOz; 0.2wt% CuO and
0.3wt% AlO;s sintered at 920°C for 2 h
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Figure 4. Densities of the 0.2 wt% CuO, x wt%
ALOs; and 05wt% MnO: added 0.875PZT-
0.125PZNN ceramics: Zn and Ni excess or not,
sintered at 920°C for 2 h.
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Figure 5. Piezoelectric and dielectric properties of
PZT based ceramics; a) 0.875PZT-0.125PZNN +

- 140 -



X Wt% MnO: ceramics sintered at 1200°C for 2 h

and b) 0.875PZT-0.125PZNN + (0.5 wt% MnO: +
x wt% CuO ceramics sintered at 920°C for 2 h.
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Figure 6. Piezoelectric and dielectric properties of
PZT based ceramics; a) 0.875PZT-0.125PZNN +
05 wt% MnO:2 + 0.2 wt% CuO + x wit% AlOs
ceramics and b) 0.875PZT-0.125PZNN(ZN excess)
+ 05 wt% MnO: + 0.2 wt% CuO + x wt% ALO;
ceramics sintered at 920°C for 2 h.
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