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Abstract

Project Code: = MRG5080139

Project Title : Fabrication and Properties of (Na, K, JNbO, —LiTaO, based Lead Free Piezoelectric

0.5770.5

Ceramics
Investigator : Assist. Dr. Pornsuda Bomlai
E-mail Address : ppornsuda@yahoo.com (a2 pornsuda.b@psu.ac.th

Project Period : 2 years (2 July 2007 — 1 July 2009)

In this research, the processing and properties of (Na, K, JNbO, —LiTaO, -based lead free piezoelectric

0.5770.5

materials were studied. This project can be divided into 2 sections which are 1) preparation and characterization of

(1-x)(Na, K

- 5)NbO —x LiTaO, -based ceramics, and 2) preparation and characterization of {(Na

0.5 05)097

Li, .} (NbTa,,)O, —based ceramics with different dopants.

The first part of the project, the effects of MnO and LiSbO, on the phase formation, microstructure,

physical and electrical properties of compositions: (1-x)(Na, K, JNbO, —x LiTaO, + y mol%MnO (x = 0.02, 0.05,

0.5770.5

and 0.07 mol; y = 0 — 1.0 mol%) and (0.95-n)Na, K  JNbO, —0.05 LiTaO, —n LiSbO, (n = 0, 0.02, 0.04, 0.06 and

0.5770.5

0.10 mol) ceramics were studied at different sintering temperatures (1010 -1100 °C for 2 h) using conventional

mixed oxide method. In addition, the effects of sintering atmosphere on the properties of 0.91(Na, K, JNbO, —

0.05LiTa0, —0.04LiSbO ceramics were also investigated.

The second part of the project, {(Na, }(Nb, ;Ta,,)O, —based ceramics with different dopants

0.5 05)097 0.03

such as alkali carbonates (Na, K, Li) — excess (0; 3,3,1; 3,5,1; 3,1, 1and 1, 3, 1 wt%), 0.005MnO -CuO (0 —
0.015 mol), CaTiO,, CeO,, ZeO, and SrTiO, (0.005 mol) were prepared at different sintering temperature (1025 —
1100 °C for 2 - 4 h). The effects of ball-milling type and time and additives addition on the properties of

{(Na +(Nb, ;Ta,,)O, ceramics were investigated.

0.5 05)097 0.03

It was concluded that physical properties, phase formation, microstructure and electrical properties were
found to depend significantly on sintering temperature, sintering atmosphere, ball-milling type and time, Na, K, Li —

excess , type and amount of dopants. The {(Na }(Nb, ,Ta,,)O, with Na, K, Li — excess of 3, 5, 1 wt%

0.5 05)097 0.03

ceramics have optimized dielectric properties, which are € = 766, tan § = 0.042 and T, = 317 °C. Good

piezoelectric property (d,, = 213 pC/N) can be obtained in 0.995{(Na }(Nb, Ta,,)O, -0.005MnO

0.5 05)097 0.03

ceramics.

Keywords : Lead-free piezoelectric materials, Sodium-potassium niobate, Electrical properties, Phase

formation, Dielectric and piezoelectric properties.
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