210519

sl finguszasfiflednmnisfuaisdernesiiangy esimueenles win
aanlas ualnalusdeneentad aduSaguaniniiansmzi el ldinnsdnmndan
Dadalnmeslnniun LﬁmmndqLi“ﬁlufj"m@LWﬁ@ELﬁﬂvﬁnLL@:LﬁﬂM%Lﬁnw‘?ﬂﬁﬁmmLﬂu”l,ﬂ
Eargnihanideuunuiisagifinsiauduesdilszney Tagldinnisduaseilagiinisin
ﬂﬁﬁ?‘mlmmummLL%aﬁ‘:wiﬂmwﬂszﬂﬂmﬂﬂ"LSﬁﬁé’q(ﬁu lugmmdauiigniomualog
§UN1I9ALNWIDY nsfainsineasnssinfigaamnd 800 asrraduaidiuiag 2 dalue

b2 & b7
ANl asageudaedanisagaunaas@end antuasillsadudaudanly

14
A o’ ]

wnfiguunniising daus 850 avAaduaaulia 1150 asmaaidas Tuegiutia
A o :// XK o = a ey e o v
gaeansiae  udanidu  AnhandndldllBessiand@nieniaam Taseaiisqania

Aladidnyisnuaziield aLanyisn

=

AINNITHANITNANBINLIN aruTsauasludaa nnumndanaldgsing

e

ANVUILLNARRY TeganadasiuiBinninnunguidunsldaininsaaiisgania ana

1
a oo r oA

TaddnviznidalsmudndenlduansieiusnnindmiunismniaaimeluLFun e il

al'dtsﬁatz adna‘

dousnasmie T dnvinilAfuduantan d1uiuniaFumdnnudn Adaudaelfiandn

%
o R

fianuutudounngeau laaancigumgitumefinaziiunaldagradnan Annumn

oA XA a ) Y o v = g o o
LLNMV]LWN%I%LN@Q@WT]WWLMNL‘Mﬂﬂuﬂﬂﬂﬂ@‘ﬂ\‘]ﬂutﬂﬁ‘\iﬂﬁ"]\‘l’iﬂﬂ’]ﬁﬂﬁ%ﬂﬁliﬂuuﬂﬂﬂ?‘mqm

o o

d' Q) o G A agll 1A 9/ nal g & v
AIMUNITUNAAR] ZQ’\W;“LIMJ‘LIL‘limmﬂﬂ‘ﬂ?ﬂ‘ll@ﬂ@qﬁ‘u NUINHLUA RN ULA N URE AN

'
=

& dl o = a e al g i’/ tgll dll
FUIUIBUNAN NN U ﬁ@uﬂu‘um‘ﬂqﬂLWEIIGﬂ‘ﬂL@ﬂVlﬁ‘ﬂNﬂ"Iﬂﬂ’éN YNUAMALUANHIINATITN

e

wauitsnglunsdigoungRdumeion uazaRedulunsdininesaaminiBunngs doau

]
=

lunsilaasnsidedanlaalsdan wudn AgamgRTwmefineafunisiilnalundanely

Kl al

uaafgrn N ednas  widafunanlumarnudnlaallsdusliinasanisan
nadulnasnsulnasunindnudacaan i iraansusuuialn® At lfnnnszans

1 1 ¥
FraasuaTaunsuLALiaieufusAnilidaisde  dnduantinnglaBianvsniis

] 4 2

1 4| a =4 o L7 dl a g o d' ~ g ] =
wudfladulaalndanazin i admladidnrEnngainggaiiFianausaciaAautg

De

! H t4
asilwsgruuniindrsuaziiingoy uanasdonlntianziignmgiige dedu dagll anaaz

] q
=l a

£ § 14
gl luginsaf@idnnsefindidesnisalaBidnyiniiatasing laiauiugamgiiuas

a

&
AN



210519

The objectives of this research is to study the doping effects of some oxides such
as tungsten oxide, iron oxide and dysprosium oxide on properties of bismuth sodium
titanate, which is one of the currently investigated non-lead compounds. The
experiments involved solid state synthesis of starting oxide powders whoée mixtures
were calcined at 800 °C for 2 h. After calcination, the powders were pressed into pellets
and sintered at temperature ranging from 850 to 1150 °C depending on dopant used.
After that, the ceramics were investigated for their physical properties, microstructures,
dielectric and piezoelectric properties.

The experimental results showed that BNT ceramics doped with tungsten had
lower density than undoped BNT which was in agreement with observed
microstructures. The dielectric properties however were not sig4nirﬁcantly affected by
tungsten addition. Piezoelectric constants were found to slightly increase with
increasing tunsten addition. In case of iron doping, the doped ceramics showed much
higher density and denser microstructure. The results were more obvious especially at
lower sintering temperatures. The dielectric properties were found to slightly improved
with iron content but piezoelectric properties were found to worsen. This may be
because the porosity present especially at lower sintering temperature and the
presence of second phase at higher iron doping content. Addition of dysprosium affects
the microstructure such that the grain size decreased with increasing dysprosium
concentration. The results of increased sintering time showed that dysprosium did not
significantly reduced overall grain growth but its presenced seemed to inhibit abnormal
grain growth so that the grain size distribution was much narrower than the undoped
BNT ceramics. The high temperature dielectric constants were found to be reduced
with increasing dysprosium concentration but the curves became broadened. The
dielectric loss at high temperature was also significantly reduced with addition of
dysprosium. Therefore, it seems that this material may be suitable for applications in
electronic devices where stable value of dielectric constant independent of temperature

of frequency is required.





