229323

TAdeit s Anun nsgUMsE tnautAvesYagR ledidnan 1 msazdaduesdusenen
uszuufiil (Na, K, JNbO, ~LiTa0, iihugm Tav'ldusissndsoeemiu 2 dau fie dawdl 1 iimsindouuag
ATARIATRNAT (Na K, JNDO, ~LiT20, iuesiiszneundn uazdud 2 n3eunazasemeniysiiin
{(Na, K, )y, Lis o} (N, Ta, )0, Tidumsidesiianie

dudi 1 veelassms 1dkinsAnyidninaves Mno wag Lisbo, Aemsiaa Taseadieganma
audamenmenmuas Itfhweuss inluszun(i-x)(Na, K, JNbO, —x LiTa0, + y mol%MnO (x = 0.02, 0.05
1A 0.07 mol; y = 0~ 1.0 mol%) LAz (0.95-n)Na, K, JNbO, ~0.05 LiTaO, —n LiSbO, (n = 0, 0.02, 0.04, 0.06 ae
0.10 mol) Lﬁﬂﬂ?umﬂ{ﬁqquﬁﬁuq M (1010 - 1100 °C iua 2 $21u9) Sromatianauoen leduuufilafu
#lU wenvnil IdinsdAnuidninavesussomavesnsiildlunisfuneS e rutiveuwsaiin
0.91(Na, K, JNbO, ~0.05LiTa0, ~0.04LiSbO, A2t

daudi 2 weaTazans 1N siaSuniaa18in {(Na, K, )y, Lioo} (Nb, T, )0, fidndasmaiferiiadn 4
fo asdaduilszianafueiun (Na, K, Li) dawdu @5uia 0; 3, 3,1; 3,5 1; 3,1, 1and 1, 3, | wi%),
0.005Mn0-CuO (0 - 0.015 mol), CaTiO,, CeO,, ZeO, ag SITiO, (0.005 mol) 11TuIADS Tigaimgiin1e 4 (1025 -
1100 °C iihuram 2 - 4 §2Tu9) TaoshmsfinuBninavessiinvesniesuanaumisuasafi 1§ umsuanmy
uasMIAN I SeADaNTAYRUYS N {(Nay K, )y, Ligys) (b, Ta,,)0,

navnnsnaassasll 1 auddmemenm msiiaa Tassadresgania uazaudianiaInd s
%ua;}ﬁ'uqmnqﬁ%uma{ ussnnalunisduness siiaveuniosuanaumsuazianti lFlumsvanay
PBwm Na, K, Lidawfn wilauazUSinamsifeiiduaslleseiivdify  Saasiin ((Nay K, Jos
Li,,,}(Nb, Ta, )0, Tiff Na, K, Li dawiiiu U5inm 3, 5, 1 wiee uctasausialadiinasniiafiqn e €, = 766,
an & = 0042 way T, = 317 °Cussauianledifina3niinfiqn (¢, = 213 po/N) wulumsdedng

0.995{(Nay K, ) orLiy o3} (NB, T, ,)O; ~0.005MnO



229323

In this research, the processing and properties of (Na, K, JNbO, ~LiTa0, -based lead free piezoelectric
materials were studied. This project can be divided into 2 sections which are 1) preparation and characterization of
(1-x)(Na, K, JNbO, —x LiTaO, -based ceramics, and 2) preparation and characterization of {(Na K ),
Li, ,}(Nb,;Ta, ,)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)(Nay K, JNbO, —x LiTaO, + y mol%MnO (x = 0.02, 0.05,
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
0.10 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, {(Nay K, ), ;L1 03} (Nby Ta ,)O, ~based ceramics with different dopants
such as alkali carbonates (Na, K, Li) — excess (0; 3,3,1; 3,5, 1; 3,1, 1 and 1, 3, 1 wt%), 0.005MnO -CuQ (G—
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
{(Nag K, )y el o) (Nby Ta, ,)O, ceramics were investigated.

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, K, ) ,Li, ., }(Nb Ta ,)O, with Na, K, Li — excess of 3, 5, 1 wt%
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, K, ), ,,Li; . (Nb, Ta;,)O, -0.005MnO

ceramics.





