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SYNOFSIS

Material science has entered a new era, an =ra of
patterned inhomogeﬁeous solids designed to nerform
functions. Instead of concentrating on the properfies of
single phase materials, many scientists are now searchin
best combination of materials and ways to process theso.
materials i1n which tombinationg ot phases selected {for
individual properties are put together 1n & manner  des

zhow  Lheir enhanced propertiss.  Therefors compostie

play an wmportant role 1n future applications Ll

piezoelactric debtactors, capacitors, aemorios eto .

Im most ¢lectronic davices there are several phosos rovo

a nuimber of material parameters ace o e ophimiz

brittle in nature and have very hioh pyroelaotric,
cantshanls and  high dielectric conshtants.  On the ol
polymzrs have low pyro, plecsoelectric and dielschric
but have  flexibility and lighhtness. Therefora, o
material comprising the above two materials would be
replacement for both the classes having the desirabls p
of both the materials., The main thing one has to loaok f
exploit the desirable feabtures of both cmmpmments;
properties  of the composites can be tuned to reqguir

changing hhe proportions of the conshbitusnts,
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Majority of the workers in the tield o far have concentrated  on

mer/oeramnic composites and nome of the atoaddises s



syztematic on any polymer/ceramic composite and very few workers
have euplained their results satisfactorily. Since 1t is  an

ta . N ! »
upcoming field, there 1is a definite need to understand them

1]
—

thoroughly and brought into limelight for using them effectively.

N

Therefore in the present work it has been found desirable to make

a detailed study on BaTiOx/FVYDF compoﬁité to understand the
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Chapter I contains, a literature review of the polymer/ceramic
composites and. also a brief discussion of soms= of +the ‘basic
properties of the polymers, ceramics  and polymer /ceramic
composlites.  The aim and abjectives aof the present york hasn  also

been given briefly.

In Chapter 1I the details of various chemicals used, preparation
of  the BaTiOw/PVDF composites and methods used for measuring the

properties of the composites are given.

Chapter III deals with the pyraoelectric behaviour of EaTti/PVDF
camposites as pyroelectricity is a necessary attribute for a
ferroelzctric material. Fyroelectricity is defined as change of
polarization of a dielectric with temperature after eliminatiﬁg
polarization effects produced by thermal strains.which accompany
the temperature change. The wt.fraction of BqTLDz in  the
composite haé been varied to id@nti¥y the ‘qritidél aompaéite

which gives the desirable properties. The enhancemsnt in

pyroalactric behaviour was explained on the basis of domains and



the dipolar contribution from PVDE.

Chapter IV deals with the dielectric behaviour of a&all the

cumpositeé from 10 Hz to 10 MHz at ZI0®C. The composite with 707
n

wh.fraction of BaTiOsx has a high dielectric constant (= = 127 at

1¢ He & 20°C ) among others-and proved to be ths critical

composition. The dielectric behaviouwr of this composition  has

been discussed in detail at different temperaturag and
freguencies. It has been shown that due tg the ultra Ffine

particle size of BaTiOz (about 1 pm), fthe usual curie peak has

beern shifted from 120° to 15090 in BaTilUx. Due to ths  combined
affects of ualtra fine particle size of BaTiOx  and  off-valency
additive effects, which is the substitution of O-2 by F~*, the
curle peak 13 washed out in the above composite. No aosuph change
has been observed in the diglectiric behaviouw of tne composite
. ' : ‘
due  to the absence of curie pesak. € decreases with 1norezase  in

frequency upto 1 MHz. The results were s2xplained on the basis of

duie to

donain motion, inhomogeneaeous conduactivity which arises

intertacial polarization and also domain wall motian.

Chapter deals with the resistivity behaviouwr of the composites.
The composite with 70% wt.fraction of BaTiOx has a <considerably
high resistivity. The. temperature dependence of resistivity
behaviouwr of this composition has been studied in detail at field‘
and  zar0  bilas,. Since the curie peak is absent ‘due to  the
;qmbiﬁﬁd ;ffects Df'apgxgyéa{q‘e{ectﬁ,vmthecemiﬁ no. abrupt change-
i the bahaviour of the composite =ither at field ar zero bias.

N EN positive temperature  coefficient  of regisehtivoly (FTCR)

-4



behaviour has been observed in tha composite. The resistivity is
found to decrease one order in the composite with incresase  in
temperature. Current vs Voltage variations of this composita  at

. v
‘ . . i i
differant temperatures have also been studied.. The resulls were

~explained on the basis of liberaticn of electrong or ians  from
traps or sthe greater ease .of charge carriers through the

and also the relatively imnortant roles

+
amornhang region of PUDF.

played by'the effects of internal stresses and surface sifect.

Chapter VI deals with the .hysteresis behaviour . of BaTil</FVDF
P Y v

CDmpOSitEE; The composite with 70% wt.fraction of BaTiQs. has high
values of saturation polarizatiQnI(Pmnt), remanent polarization
(F-) and  low value of coercive field (E? among DthéF
compositions and proved to be the critical _compogitimn_ The
temperature depéndence Of Faary Fr % Ea has~alﬁd been obwudloed far
this composition.Since the curie peak 1s absent due Lo the
combined effects of above said effects, there is no abrupt chanée
in the behaviour of the comosite. Hysteresis curve has very
little oapen area Qith low values of Fauae,  @, % Ee& have been
observed in the compasite. Tﬁe results waere explained on  the
basis of  domains overcoming the internal stresses in the

composite with temperature.

Chapter VII deals with the structural studies of the composites

g

by wusing scanning Electron microscope (SEM), X-ray diffractometer

and Infrared spectrophotometer etc. These studies were carried

out on BaTiOz/FVDF composites to see what type of structural



variations have taken place by changing the wt.fraction of

BaTiOx. Also attempts have been made to correlate the structure-

property relationship of the composites.
4

\.
The details on the use of the compesite as  a thermocompensated -
N

capacitor and dielectric memory cell have been presented "in

Chaptsar VIIIL.

Chapter IX 1is a brief summary of the results and salient
conclusions  of the entire work alang with the scope for further

work in the field.
\]
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