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Piezoelectric Properties of Pb(NiisNb23)O3-PbZrOs~PbTiOs Ceramics doped
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Abstract

Piezoelectric  properties  of  (Pbi- Y IU(NuusNbashs{ZrinTiimhslOs  (x=0~0.05)  ceramics  were
investigated. The stoichiometric PNN-PZT ceramics required the sintering temperature above 1100TC,
- but the addition of Y203 in the PNN-PZT ceramic lowered the sintering temperature down to 1000TC.
In case of x=0.005, the electro-mechanical coupling factor(kp), the piezoelectric constant(ds;), and the
maximum strain ratio of PNN~PZT ceramics sintered at 1000C were 53.196, 395pC/N, and 2200X 107,
respectively. A 30-layer piezoelectric actuator(10X10X1.7mm) fabricated with the above material

showed the maximum strain of 2.09zm under 100V DC bias.

Key Words : PZT, PNN, Piezoelectric, Actuator, Low temperature sintering

54 AHEE AALLEA 97 S Yo, ol

e s wE Azaa e q A% AEE AT 6 414 Ase ze
guiash PAFE T aBacr g gy o) do o WHEES A% g0 £AESE 2
o EARTH U AFAY Pdol wohel Ay ) (1S donorE AXHE WHe] FHSS
‘ Wed & @TIAE $48 % S48 U

O
—
N

I wEol shdAets A AL

) il
8
A% Bagel Frinm Yop! ? xHeEE w3
He
)

Bl 0.15Pb(NiisNbzs)03-0.85Pb(Zr . Ti)0s&
2402 Aty AF2EY Y.030 HoMF
GE 2247 FASHE ZAAUG. £ 4
2AE ol&3le THPH HFH AFololy
A Zsle] AAR7] HAEALS Arch

oz 1) Be uis® 2) AA AN
of ogk wral¥ 3) donorx 8 4) e PHOH I}
Y 5) AFLEZ W PhAY HERBAIOE A
29 A8" So] glrh. Uwzoz AALEE

(J
N2

- 317 -



2.1 AjEgl H =

2.1.1 et

B AN Mg 24 g3 g}

(Pby Y OU(NiysNbesos(ZrizTi2)oes]Os

(x=0, 0.005, 0.01, 0.03, 0.05) (o]& PYNNZT)

AbE YRE 99.9%°149 LEE PbO, Yq0;
NiO, Nb:Os, ZrQs, TiO:01%1tt. 1100TCe} A &%
Y YU8E dthste] B-site W49 ARER
NiNb:Os ¥ ZrTiO2 S A zF F PO} Y038
TS Hbst 24ANTBEYS FHETF 80T A
2AZHESE 23 A Hadh AR =g
g Hrlsld zdsbdk § oF 100MPaZ 7H4A Y
ste] 950~1200CelAM 24 T 2dsUch @
ozl 2ZAE FAZ lmmst HEE ZHACE
3 F ddo] AgHIE HEAT oy, AgE oY
FolA 120CY 228 #A5H 3kV/mm HAE
3083 Adstste] A st

212 ¥&5¥

AEFE 4™ AFolo)y Az Azl Hojm
FAY G o] &Yt A FE Yo Lo} E4AE
Hrbste] 24X B 13 EHRT Fol A#A

2AE H7MstY Al 2442 B 23 E£%E
g8l & Azsich 2XHRAFL AF &4
f8lof, o]} 200im<! doctor blade Hxl &
green sheet® AzHa % 30%% HZso 10tx
10%(mm)e) =712 Adstn 3kV/mmz 0¥+
B4 E A

—

¢

T

Hiel

22 &4

2477 A3 % Impedance Analyzer (HP
4194A)& ol &3ty ¥ % Aoz Adf
Ag(en) ¥ HANNAZEAFK)E FH3A2
o, Berlincourt Piezo dy-meter (CPDT 3300,
Channel Products, OH 44022)& o]&-3}e ¢4
()& FAskAch SEM¥ EDSZ WM +x @
4 & stslx, XRDE ol§3styq AATF=E
35 om, He-Ne #olA ZFAAE o &3t

Z

o} AAR7] BAE FA A

> o oox
oo Mo

3.2 & nH

13 12 0.15PNN-085PZTZAJ M A-site?l

Porol e Aol Yrol2sl ABBE WA &
A% AEEY 244%F T Y& AR
%& PNN-PZTO| ¥|matel Y& A$d 49
ALESL 1000°C ol A o & £38% A8
& Atk EF YY) A@ye] 37HA4E 258

= Fredh.

o

Rl &

hd o

& 10+

2 .0

E ——x=(

= 8} —o—x=0.005

@ —0—~x=0.01
‘“r —O0—x=0.03
2 —0=x=0.05

b

]

L s N . .
950 1000 1050 1100 1150 1200

Sintering temperature (T )
Fig. 1. The shrinkage of PYNNZT ceramics.
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Fig. 2. The effect of Y-addition on the
average grain size of PYNNZT

ceramics.
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Fig. 3. (a) X-ray diffraction patterns and (b)
lattice constants of the PYNNZT
ceramics sintered at 1000C for Zhr.
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Fig. 4. Temperature dependence of dielectric
constant of PYNNZT ceramics.
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Fig. 5. The electromechanical coupling
factor(k,) of PYNNZT ceramics
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Fig. 6. The piezoelectric constant {(dxu) of
PYNNZT ceramics.
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Fig. 7. The polarization and strain curves of
PYNNZT  ceramics  sintered at

1000°C for 2hr.
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Fig. 8. The strain of 30-layer PYNNZT
ceramics. (sintered at 1000°C for 2hr)
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