A

d‘ a a d o Y A Aa =\ =
FOLIOIINUTUNUD ﬁiJiJG]‘V]N]’lW‘V\h‘U@QL“]ﬁHJﬂ‘V]ZJIG]ﬂﬂEJlJTWLmﬁL"HFJﬂJ

TuTewailugiu

Y A
Ry Wenguae Uszguues
a v oA [ J
Yy Memaasuraine (Jagmeanas)
p1sdNSauInentinus 9. A3. YU DAL
U |l
unAnge

a o t;‘ = = a A a a a o .
N1HIYU ﬁﬂ‘]&ﬂﬂﬁlﬁiﬂﬂlm$ﬂﬂﬁWﬁﬂJﬂﬁﬂ?ilﬁNﬂHﬂ?ﬂuﬂlﬂa’f)’f)ﬂul‘;l)’ﬂ (NiO) vu1a

Tuse Inssafrauazantiaveussin Twdey Tnunadeou luTowa (NaoskKosNbOs ;NKN)

J

o . 4 < I 4 a as Aa
Tagsiinswseuns NKN/XNIO e x =0, 1,2 uagz 3 1osidud laglSuiniaieisindoon

a

J a oA o I o @ 3 a
lag wnFuaoiNgaunni 1000 — 1150 °C 1Wwnan 2 ¥ Tue A1EEATINTUUAVDIGUNYT 5

QU

o 1 = o 9 a 9 A A
C @M Mmsastvaeumaniamaiin XRD Iﬂiﬂﬁiﬁﬂﬁfﬂﬂ FAUUANNWMYNIN TUUA

a va a . {1 1 <
BINA Lmzﬁumm/lN]h\l%HmWBiWﬂ NKN/NiIiO Iﬂﬂﬁﬂ’]ﬂj’]ﬂﬁunluu AITULUILLD S

A ad A A a9y dt%l A A Ao 9 1 9
?fiJ‘U@I]lﬂ@Lﬁﬂ‘VIiﬂ‘VIQ‘mﬁﬂllﬁ@ﬁﬂﬂ]ulu@ﬂluTﬂLﬂﬁumaﬂﬂ?N!,ﬂ@hlﬂﬁﬂﬂﬂ?WﬂWfJIﬂiQﬁiN‘ﬂqﬁﬂ?ﬂ

QU

[

A <3 o o 1 =t ad A A A o Aa A [ a £ ~ a
yuUIatanaN ﬁ?ﬁﬁﬂﬂ?ﬂ\i'ﬂhlﬂmaﬂ'i/liﬂ’ﬂﬂ'ﬂllﬂ@T U Qiu‘Hﬂullf;]3!Lﬁ$ﬂ1ﬁﬂﬂi$ﬁﬂ‘ﬁLWﬂI“]§ﬂ

I~4 a 1 a . d‘ a [ [ d‘ d‘
18NN N(dss) dzTA1anaemINYSTuIves Nio Mtduadly Tumanaununanudga

[

1 { ad a A 1 a a £ a 2 < N a

Anai laddnnsnlmgen s Inusgns NKN  anaudteiiazmiulan maduounmamn
{ (& [ wa adg a { ] wa Aa

TuNio Mf5um 1 vol% aunsailiuilgeaniialadianninnanud gauaz autiamanaves

Y v
w3130 NKN 1daauTaedinsautimme laddnninly  demaslasuanuaulalumsiily

Uszgnd ¥ luginsaiueayomeinaunumaiiinlunquaznala



Thesis Title Electrical Properties of Sodium Potassium

Niobate Based Ceramics

Author Mr. Kritsana Prachoomkhong
Degree Master of Science (Materials Science)
Thesis Advisor Dr. Sukum Eitssayeam

Abstract

This research studies a fabrication process and influence of NiO nano-particle addition
on structure and properties of Na, K, ;NbO,(NKN) ceramics. NKN/xNiO ceramics were prepared
using x = 0, 1, 2 and 3 vol% by mixed oxide method. The mixture green body ceramic were
sintered at temperature between 1000-1150 °C for 2 h with a heating/cooling rate of 5 °C/min. As-
sinterd ceramics was characterized in term of X-ray diffraction, microstructure, physical,
mechanical and electrical properties. The experimental density, hardness and room temperature
dielectric with NiO additive were significantly improved by the decrease of grain size observed
in microstructure of NKN/NiO ceramics. Although the dielectric constant at Curie point at low
frequency and piezoelectric constant(d,,) were decrease with an addition of NiO, the dielectric
constant was higher than pure NKN ceramics at high frequency. As a consequence, the NKN/
1vol% NiO ceramic showed good mechanical and suitable piezoelectric properties with
considered to be a good candidate for actuator device in place of lead-based piezoelectric

ceramics.



