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Influence of Additives on Densification of Low-Temperature PZT
Ceramics
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Abstract The lead zirconate titanate (PZT) powders were synthesized to make the piezoelectric ceramics in low
temperature as low as 900C. To investigate the influence of additives on sintering of PZT, two kinds of
sintering aids were made as follows; wB;0;-xBi;03-zCuO and LiBiO2-CuO. The sintering aid, 1~3 wt%
LiBiO;-CuO, was added into these PZT powders and the specimens were fired at temperature in the range of
800~1200C. The highest density was shown in the specimen with 1 wt% LiBiO,-CuO as additive at
temperature of 900C. The sintered specimen were analyzed by X-ray diffraction(XRD) and scanning electron
microscopy (SEM) was utilized to observe the microstructure, especially the densified morphology of specimens.
In the XRD pattern, the well-crystallized PZT phase could be obtained in consequence of firing at 900%. The
scanning electron microscopy(SEM) was utilized to observe the structure of specimens after firing at 900°C. The
densified perovskite structure of PbZrTiO: could be obtained by sintering at temperature as low as 900%C.

The high sinterability of PZT ceramics was attributed to the low formation temperature of the liquid phase of
additives.
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(f) Pb(Zros2,Tioas)Os + 1wt.% LiBiO,-CuO, 1000C

4. 2 B

g A Algt Ao 22 jXl= H7HY ¢
& 2ABE7| fste] PZT 4 FHgstger o] 22
off AZIAZA] (1)0.03B20:-0.51Bi20:-0.46Cu0 £} (2)
LiBi0,-CuO 1wt.%E A7}slod A% An, (1) & A7}
Ae 20| $&3] o|FoIAA goted, £F2A (2)
B AHE AL 22 229 90Tl 1o 42
T=E vehligien, ¥d47go] 2~3mel H2HAvlolE
2R Yol 2 A AT 220 2AAE AU o]
AL 900C Y W 2uoHE 2A2A7} S B4
3t} HREATIOIE AYRIAE JFAHsAEA ALIE
o|F At

e

ng

D

[11 R.Y.Ting, "Piezoelectric properties of a porous PZT
ceramics”, Ferroelectrics 65, 11-20. (1985)

[2] T.R.Shrout and A.Halliyal, "Preparation of Lead-Based
Ferroelectric Relaxors for Capacitors, "Am. Ceram. Soc.
Bull,, 66, 704-11 (1987)

[3] D.Damjanovic, T.R. Gururaja,and L.E.Cross, "Anisotropy
in Piezoelectric Properties of Modified Lead Titanate
Ceramics," Am Ceram. Soc. Bull., 66, 699-703 (1987)

[4] L.E.Cross, "Dielectric,Piezoelectric and Ferroelectric
Components," Am. Ceram Soc. Bull, 63, 586-90 (1984).

[5] K.Mizumura, Y.Kurihara, H.Ohashi, S.Kumamoto and
K.Okuno, "Porous piezoelectric ceramic transducer”, Jpn.
J. Appl Phys. 39 9B 2271-2273(1991)

[6] K.Sasazawa,K.Oshima,and N.Yamaoka," Lead Titanate

Based Pyroelectric Ceramics Modified with Stannate

Compounds,"J pn, J, Appl. Phys. Part],26 [26-2] 65-67

(1987)

D.A Buckner and P.D.Wilcox, Effect of Calcining on

Sintering of Lead Zirconate-Titanate

Am.Ceram.Soc.Bull, 51 [3] 218-22 (1972)

(71

Ceramics.,

[8] Yamarkin,V.K;  ZaitsevaN.V;  Shtelmakh, S.V;
Motornyl,A..V, "Structural and Properties of thin
PbZrTiOs films obtained by the Sol-Gel

method" "Physics of the Solid State 37, no 2,176(1995)
[9] Danijela Vorkapic and Themis Matsoukas."Effect of
Temperature and Alcohols in the Preparation of Titania
Nanoparticles from Alkoxides, "J Am.Ceram. Soc., 81



A2244 PZT Aztdae] XUste| vAe H7HAe] 9%

[11] 2815-20(1998)

[10] Chon,Chen-Chia et.al., "Low-Temperature processing
of sol-gel derived Pb(Zr,Ti)O3 thick film using CO,
laser annealing”" J. Sol-gel Science and Technology" k
42, no.3, 315-322 (2007)

[11] C. Wang, ZX. Deng, and Y.D.Li, "The Synthesis of
Nanocrysatalline Anatase and Rutile Titania in Mixed
Organic Media,” Inorg. Chem., 40, 5219-14 (2001).

[12] Yoo ,JH ; Hong, IL; Suh, S ," Effect of MnO,
impurity on the modified PbTiO; system ceramics for
power  supply. Sequoia,” 18, [2/3]
168-171,1999

[13] Lee,C.Y.; Tai,N; H,S.H, "The formation of perovskite
PbTiO; powders by sol-gel process" "Material chemistry
and physics', 97 .n0.2/3,468-471, (2006)

[14] Masao Kondo ef a/ ‘Sintering Behavior and Surface
Microstructure of PbO-Rich PbNiy;sNby305=
PbTi0s-PbZrO; Ceramics" JAm.Ceram.Soc., 84 [11]
2469-74 (2001)

[15] A.Chatterjee, S.K.Pradhan, A.DattaM.De, and D.
Chakravorty, "Stability of Cubic Phase in Nano
crystalline ZrQ,," J. Mater. Res., 9[2] 263-65(1994)

[16] M. Amberg and J.R. Guenter," Metastable Cubic and
Tetragonal Zirconiu Dioxide, Prepared by Thermal
Oxidation of the Dichalcogenides,"Solid State Ionics, 84
[3-4] 313-21 (1996).

[17] Zhao-Xiang Deng, Cheng Wang, and Ya-Dong Li,
"New Hydrolytic Process for Producing Zirconium
Dioxide, Tin Dioxide, and Titanium Dioxide
Nanoparticles",J. Am. Ceram. Soc., 85[11] 2837-39
(2002)

"Elsevier

999

[18] ¥ Ma, H .Cheng, Z. Zhao,and D.Qunag,"Preparation of
Lead Titanate(PbTiOs) Powders by Hydrolysis of
Alkoxides, "Chem .Mater.,3 [6] 1006-1009

[197 K. D .Budd, SKDeyand D.APayne, "Sol-Gel
Processing of PbTiO3;, PbZrOs, PZT, and PLZT Thin
Fitm, "Br Ceram. Proc., 107-21 (1985)

[20] T B. Blum and S.R. Gurkovich,"Sol-Gel Derived
PbTi0s,"J Mater.Sci., 20, 4479-83 (1985)

[21] Cho, Chen-Chia; et al "Low-Temperature processing of
Sol-Gel derived Pb(Zr,Ti)O; thick films using CO;
laser" "J of Sol-Gel science and technology” 42 3
315-322 (2007)

8} 2 Z}(Yong-Kap Park) ["=ld]

ofi

o 1972 29 : ByEtm 2
PR (FEAD

e 1974 29 : Frofdigta ofshel
85 (FHAD

1984 64 : (5) okl Fd
shil (FEHEkAD

1992 39 ~ AR : A2
o e AaAFet w

neRzAE, Aetegd, Aok vepg



