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Abstract: In this paper, in order to develop

the composition ceramics with the excellent dielectric properties,

Pb(Mgi2W1/2)0.03(Ni13Nb213)0.00(Zr05Tio.5)08803 ceramics were fabricated by the conventional solid-state method. The effects of

ZnO addition on their microstructure

and piezoelectric

properties were systematically investigated. The

rhombohedral-tetragonal phase coexistence has been found in the ceramics without ZnO content and then with

further increasing ZnO content, specimens exhibited tetragonal phase. The optimized ZnO content formed liquid

phase and aided the grain growth of specimens. When 0.4 wt% ZnO was added, the optimal physical properties (ds= 422
pC/N, d3i= 161 pC/N, &= 1,905, k= 0.55, Q.= 160) were obtained.
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Fig. 1(a). X-ray diffraction patterns PMW-PMM-PZT ceramics
with ZnO addition in the 2 © range of 20°~60°.
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Fig. 1(b). Enlarged X-ray diffraction patterns PMW-PMM-PZT
ceramics with ZnO addition in the 26 range of 42°~47°.
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Fig. 2. The SEM micrographs of the PMW-PNN-PZT ceramics
as a function of ZnO addition : (a) x= 0 wt%, (b) x= 0.2
wt%, (c) x=0.4 wt%, and (d) x=0.6 wt%.
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Fig. 3. Density of specimens as a function of ZnO addition.
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Fig. 4. Electromechanical coupling factor(k,) of specimens as a
function of ZnO addition.
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Fig. 5. Electromechanial quality factor(Qm) of specimens as a
function of ZnO addition.
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Fig. 6. Dielectric constant(e;) of specimens as a function of
ZnO addition.
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Fig. 7. Piezoelectric coefficient(ds;) of specimens as a function
of ZnO addition.

A% kpgS UERR Zolth. Zn07t A7tElR] e AlH
ol Fhgt 0572 UEpflct. olejdt Aube 13
5o UtERd wtet o] ZnO7} stEd A18S oz
W, 28 FA] 5] zn07t 22l AAl] HAE

HEo2 AbgEot

I 5 ZnO A7KE Wsto] ©g AJHY Z|AA
A4 (Qn)E UERH Zoltt. Zn09 7ol 57t
a5 AR FBASQm)= Bk e UE
Uit ZnO7F 0.6 wt%d ©f =Szt 1683 UERUISL
on ojgigt Aut= PZTA AMtelxo] AEFAQ st=
q &u2 Zn* o]fo] B-sited] ngYW AJ|F F
e GR|517] Yol AtazZo] WAL T TojQle] &
%] ARstod ZIAN BEASTE BtRE Aow At

~

i
r oo ml

=

30000
—a— x=0

—o—x=0.2
—A— x=0.4
—v—x=0.6

25000 -

20000

15000 4

10000

5000

Dielectric constant

0

50 100 150 200 250 300 350 400
q
Temperature| C]

Fig. 8. Temperature dependence of dielectric constant and the

Curie temperature (T;) as a function of ZnO addition.
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Fig. 9. P-E hysteresis loops of specimens as a function
of ZnO addition.
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Table 1. Physical properties of specimens as a function of

ZnO addition.
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