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Abstract Perovskite Pb(Nij;3Nbys)Os-Pb(Zr, Ti)O3[PNN-PZT] ceramics were synthesized by conventional
ceramic processing technique. In order to modify piezoelectric properties for sensor application in this system,
NiO addition was considered to provide Ni'? as an acceptor, which was known to occupy with B site in the
structure. The effect of NiO addition up to 8 mol% on the following piezoelectric propéities as well as sintering
properties was investigated. When NiO added more than 1 mol%, average grain size was decreased and second
phase was found to form. Moreover, the second phase caused decrease in relative dielectric constant (ess /o),
electro-mechanical coupling factor (k,), and piezoelectric charge constant (dss), while increasing mechanical
quality factor (Q,,). When 1 mol% NiO was added, density, dielectric properties and piezoelectric properties

were abruptly increased.
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Fig. 1. X-ray diffraction patterns of doped PNN ceramics as
a function of sintering temperature; (a) 1473 K, 0 mol%NiO,
(b) 1373 K, 2 mol%NiO, (¢) 1373 K, 1 mol%NiO, (d) 1373 K,
0 mol%NiO, (3) 1273 K, 0 mol%NiO



Pb(Ni sNby;)05-PZT Mzpel

v whee] PhOL] &R Qlakd Yubge) pyrochlore
222yt B4, 1Al FEA Y] FEFS UEh
S, 1473 K 24% AHAME 2o ﬁ:/‘gigi S
Pb0O2) %‘—7]“0] FolA PZTRAC] W3t doH o
T 2L fAE] ofElY 2R ER RolE XRD 3
3 =y} ES&C}. Y 0~2mol% NiO 4L 1373K
oA aAe M ddidel FlZ B AaTlo]EAbT)
VERETH @l PNN-PZT RA9AE 1373 K 29o)
gqxqg] AA«I_&E zﬂoi_q_ 01- )\ o]giq 5\:‘@, %uj_ys}
(thombohedral) ¥ 974 (tetragonal) 725 e &= X-
A 34 35 26:43-46° ¥

1 2ol tlﬂfﬂﬁi, Bl

ZEAClA Y NiOHT me gRsA W 415

= 002y (200)70] TS FRA FRAM =
(o0yHo] EAlFtnE olF WA 7FuHd] ol A
A AL wgs 4 gl 9

Fig. 2% 1273 Ko)A 22417, 1373 KollA] 2417} 24
3 AlEe AN n A HoFEn )

1273 KA &Ag AJHY gae e 7350 AL
ol 9l avgdol ¢ds] Rde] oF W Burdgee] A
A HAFER 9lon ol 1273 KolME AAde] A3

HA @9ke-2 Vel wbd, 1373 KollA] 2417 A3E
1R YAae] HE3) AP FRYR=I) 2~2.5
o] Al LS U = YT

>

==

(@)

88 W

(©)

(b)

1830

(d

Fig. 3. SEM micrographs of 0.5Pb{Zr, Ti; )O3 +0.5Pb(Nt;sNb,3)Os sintered at 1423K for 2 hrs; (a) 0.0 mol% NiO, (b) 1.0 mol%

NiO, (c) 4.0 moi% NiO, (d) 8.0 mol% NiO.
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Fig. 4. Piezoelectric voltage constant (gs;) and piezoelectric
charge constant (ds;) as a function of NiO content in 0.5Pb
(Zr 52 Tig 48)0310.5Pb(Ni; sNb,;3)O; sintered at 1423K for 2 hrs.
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Fig. 5. Electro-mechanical coupling factor (k,) and mechanical
quality factor (Qn,) as a function of NiO contents in 0.5Pb
(Zr0'52T10_4g)O3+0.5Pb(Ni1/3Nb2/3)03 sintered at 1423 K for 2
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Fig. 6. Relative dielectric constant(es;'/e) as a function of
NiO contents in O.SPb(Zro'Sz Tio'4g)03+0.5Pb(Ni1/3Nb2/3)03
sintered at 1423K for 2 hrs.
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Fig. 7. Density variation as a function of NiO contents in
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