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APPENDICES

Appendix A Barium Strontium Titanate Analysis

Lattice parameter of the calcined Bao 75r0TiC- at 1000°c

L LMM

]
20
2 theta Bragg Angle

Table A1 Lattice parameter of calcined Bao..SrosTios at 1000°c

X(nm) (1-3)

peak No. h k ! 20 (degree)
: 0.15418 3 : o 0 22.33

2 0.15418 3 : : o 31.8

3 0.15418 3 : : : 39.28

4 0.15418 3 2 o 0 45.66

5 0.15418 3 2 1 : 56.76

6 0.15418 3 2 2 0 66.65

a= 0.3971

c= 0.39697

cla 0.99967
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Lattice parameter of the sintered Bao.-Sro..Tio= at 1330°c

T L T ¥ T L T
20 40 60 80
2 Theta

Table A2 Lattice parameter of sintered Bao..Sr0.TiC-s at 1330°c for 2 h,

peakNo, X (nm)  (1-3) h k . o(degree)

: 0.15418 3 . 0 0 22.44
2 0.15418 3 : : 0 31.9
3 0.15418 . A : : 39.3
4 0.15418 . 2 0 0 45,72
) 0.15418 . 2 . . 56.76
6 0.15418 . 2 2 0 66.52
a=  0.3969

c= 0.39749

c/a 1.001325
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Appendix B Polyvinylidene Fluoride Analysis

The degree of crystallinity was measured as the ratio between AHm and Allo, as

following equation

% Crystallinity = N Xi00

where AHmis the melting enthalpy of the material under study and A/fo is the melting
enthalpy of totally crystalline material (A/fo = 104.50 J/g for PVDF).

Table Bl % Crystallinity of PVDF

) TmOnset  Tm Peak heat of fusion Crvstallinit
Material () 0) AHI y o y
solution-casted PVDF 1623 172.3 65.5 62.6
stretched PVDF X2 162.2 170.1 65.9 63.1
stretched PVDF X4 161.9 170.3 64.4 61.6
stretched PVDF X 165.3 169.1 66.3 63.4

F(P) of PVDF system containing a and ft phase the relative fraction of the p phase,
F(P), was calculated by the following equation:

=X, IX I=1264+4,

Where Xa and Xp are the degree of crystallinity of a and p phases, Aa and Ap are the
absorbances of a andp phases at 763 and 840 cm-1, respectively.
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Table B2 F(P)ofPVDF

. Aa(normalized  Ap (normalized % p phase content
Material a( d P

763cm] 840 cm') F(P),
solution-casted PVDF 0.01695 0.42586 95.22
stretched PVDF X2 0.02108 0.33825 92.72
stretched PVDF X4 0.027384 0.43282 92.62

stretched PVDF Xo 0.030339 0.446089 92.11



Table B3 Physical properties of PVDF (SOLEF 1008).
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120D impect g
(notched V 10mm- at 23 *c - 4 nmthick)
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Crystallinity by DSC

Meling point

Hest of fusion (80*0 toend of melting)
Qystallizing point

Qystalizing heat

VICAT point {4 mmthick)

load 1kg
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Solexis
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gom3

g/iOmin
g/iOmin
g/iOmin

%
%

Jm

mg/1000 rev
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<0.04

24
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5-10

5-10

26001377000

7811310
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Appendix ¢ Lamination Film Analysis

The effective dielectric constant of the multilayer structure is a senes
connection model of PVDF and PVDF/BST composite layer dielectrics, the effective
dielectric constant, zeif, can theoretically be expressed as:

S It +t2+13+..) where t is thickness of each layer

Table Cl Dielectric constant of PVDF x4 and PVDF/BST40% composite

Material Thickness Dielectric constant (£r)

(pm) 1 kHz 10 kHz 100 kHz 1 MHz
PVDF x4 40 417 4.60 4.31 3.89
composite 280 23.03 2253 21.62 18.41

Table C2 Dielectric constant of Laminate films

Dielectric constant
Material 1 kHz 10 kHz 100 kHz 1 MHz
Er Eeff Er Eeff Er Eeff Er Eeff
P-C 1901 1558 1863 1515 178 1448 1503 1255
P-C-P 1722 12445 1684 1207 1618 1152 1364 10.06
C-P-C 1843 1835 18.09 1788 1745 1712 149 1474

Remark ~ P-C is PVDF-Composite bilayer film
P-C-P is PVDF-Composite-PVDF trilayer film
C-P-C is PVDF-Composite-PVDF trilayer film
er IS experimental dielectric constant
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