AN nNus NNARLAzaNTTRamIRnDasm RN lnmiues

waslALR
Y o a
Bl EIY UNANIBNANT TVTAN
Usayaun ANENANGRTNNNLUNR (TARANRRT)

21A1FENUTNEINENTUNUS  WA.AT. AT FT2NTET

UNAASD

v
o A

NIBdiNsAnENINAaLaTaNRremTdndaim R anlnmunmasTaws
(Bi, ;Na, .Ti, . Zr O,) e x Wiy 0.20, 0.35, 0.40, 0.45, 0.60 uaz 0.80 WndlaeTng
TneRsnnssiaauuunaneenlsd amuinnsunalnfenmgll 800 eswrsadun
a1 2 Falig wAifiaiinsnninmadinestaiengeda 0.60 uaz 0.80 windaulanlua vin
nsupalmifigoamnll 700 esraifus unan 2 Falue LL&QﬁWNQﬁiﬁNWﬁWﬂW?ﬁ@%ugﬂ
LL@:ﬁﬁm?Lm%uLm@%ﬁqmmﬁ 900-1000 s Tadaaduag 2 daluy dhunnsagey
mmu?rzgm%rmmw\lmﬁfaﬂmﬂﬁﬂmugmLuum@\ﬁﬁmﬂsﬁ Anmlasea¥1annqaniadaendes
qanssrlBiinaseuuLLdeIne | AnmaniTRidenadanielesinaaauduunininesd
wazytl daunnsnaaaeuaniiinaeiniinldieiasile sawyer-Tower circuit

mnm@ﬁﬂ‘mgﬂLLuumﬁLgmmummﬁ*ﬁmﬂﬁ wud1 Aedanisiaeusiumitetg
fuszuy waveamdumesiiefamnaanas Tedeenfenissenesresadmbn lu
Lﬁmﬁuﬁuﬁwgmdﬂﬁqﬁimm?wLﬂume@u‘EuEm@@ dorsuluduugnin - BNTZ
wuindnemszrasimdluguReefuiulunsdaess udfBunmniada zr zgq%u azdang
Jflasesres Bi,O, war Zr0, dsngedidntias ludeuresnnitaainndesyanssml
BLANATAU WL NIINTTABFNUBITUIALNTURE LU 0.78-5.37 um ST G EH
Lsn@ﬁmﬁslmgﬁu wuindinsusuadnunInegmuetinsuLa iy wazdlefinasidon

ANAFUNTANIINILANUNAINUIIFIRLANT WLINNTUIUALENNIAATURAIALTZNALUD

¥
=X [~3

~ | ' ] Y a o
ﬁf][;ﬂl,sﬁ‘ﬂﬂﬂ Luﬂﬂﬂﬂuﬂ?ﬂqmﬂqﬂ AAUAINHUAUNLLUUN LLu’ﬂuN WNNAULANUAANNUTNIUNNT



S B

Fsereflation avTuudaulugiaArauuiuiuetfludes 5.9-6.1 g/em’ Wluualiaay
WUUUANTNSHALIZNN 95% 289ANNIUIINUNIME T deunsAnEanTTRENg
Wugn AnaNudauuLyl HAnludag 2.78-4.76 waz 3.24-5.44 GPa MINANAL LATHAT

> ganen lndiAsaiuesan PZT

prNsFunIusianIsuanines lugoe 1.06-2.86 MPa.m”
uaz PLZT adnslsfmuuunitiuaessu®idanafuBunnuse Sadan el aonuduiugg
Fouaw daunsdrantinielndihredinin BNTZ Safiutudnties i unonsefladiay
Wi 0.40 wsdiulnelia vidsanntdlAanasetinemaiba ludausesdnsilaaidnyisn
wuin Tsifuegfuesllsynenass BNTZ uazAlaBidnyianiian oy Aanad 10 kHz Rened
Tugiag 280 Tuts i Biy Nay  Tiy 526,405 WAZHAY 745 Tutsndin Biy Nay Ti 1025605
dnugutAwlsadnyEnluudanu fuwasennuEaneigueassfin BNTZ Wi
nEamesEallifnnsdus wilidunuiFuseNadluuwindy 060 uay 0.80 sy
Tneilua wodnfennanflumasurenmuiane’aiia uaziisepavdainadlnaduiigs an

g o

NANIAReSHNLdY  wudlduacnuatnnsnresnisinan lsisduaesianiAnanas  nldAN

q

dutlaz@nanistinInindrngean



Thesis Title Fabrication and Properties of Bismuth Sodium Titanate

Zirconate Ceramics

Author Miss Ampika Rachakom

Degree Master of Science (Materials Science)

Thesis Advisor Asst. Prof. Dr. Anucha Watcharapasorn
Abstract

This research studied fabrication and properties of bismuth sodium titanate
zirconate ceramics (Bi,Na, . Ti, Zr O,) when x= 0.20, 0.35, 0.40, 0.45, 0.60 and 0.80.
Powder was synthesized by mixed-oxide method and the calcination was carried out at
800 °C/2 h for composition x = 0.20, 0.35, 0.40 and 0.45 mol %, and at 700 °C/2 h for
composition x = 0.60 and 0.80. The calcined powders were uniaxially pressed into the
pellets before being sintered at 900 °C for 2 hours and checked for phase purity using
X-ray diffraction technique. The microstructure was measure by scanning electron
microscope. The mechanical properties were tested using Knoop and Vicker
microhardness indentation and the electrical properties were investigated by Sawyer-
Tower circuit.

The preliminary studies of X-ray diffraction pattern found that the peaks of BNTZ
systematically shifted to the left and intensity of some peaks decreased. This indicated
that the wunit cell size increased while maintaining the rhombohedral structure.
Furthermore XRD patterns of BNTZ ceramics were similar to those of BNTZ powder but
at the high zirconium contentration, small amount of seconday phase possibility Bi,O,
and ZrO, were present. The SEM micrographs showed grain size distribution in a range
of 0.78-5.37 um and a presence of small grains embedded between large grains

especially in high Zr containing samples. The small grain seem to be Zr-rich phase as



analyzed by EDS spectrum. The density value tended to slightly increase with Zr
concentration and most sample showed density in a range 5.9-6.1 g/cma. This
corresponded to the relative density of at least 95% of their theoretical value. In terms of
mechanical properties, Knoop and Vicker hardness were found to range from 2.78-4.76
and 3.24-5.44 GPa. Respectively, and fracture toughness were found to about 1.06-2.86
MPa.m"% These values were comparable to those of the widely investigated PZT and
PLZT ceramics. Nevertheless, the tend of mechanical properties on Zr content was not
obvious. Finally, measurement of electric properties of BNTZ ceramics showed the
electrical conductivity slightly increase with Zr content up to 0.40 mol fraction and then
rapidly drop to very low value. The dielectric constant did not show any specific
relationship with BNTZ composition and the values at 10 kHz ranged from about 280 in
BiysNay TiysZr, ,s0, to about 745 in Bi,Na, Ti;,.Zr, 0, ceramic. The ferroelectric
hysteresis loop of BNTZ ceramics showed non-saturated behavior but in sample 0.60,
0.80 Zr, The loops showed better squreness and higher remanent polarization. This
result seems to follow the trend of electrical conductivity suggesting the reduction in

polarizability of material due to higher electrical conductivity.



