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APPENDICES

Appendix A Barium Strontium Titanate Analysis

Table A1 Lattice parameter of calcine Bao.7Sro.3TiC>3 at 800°c before sintering
sol-gel calcine
peak No. X (nm) Cl—3) h k 1 20(degree)
1 0.154184 3 1 0 0 22.380
2 0.154184 3 1 1 0 31.800
3 0.154056 1 1 1 1 39.280
4 0.154056 1 2 0 0 45.660
5 0.154056 1 2 1 1 56.760
6 0.154056 1 2 2 0 66.680
a - 3.959

Table A2 Lattice parameter of calcine Bao.7Sro.3Ti0 3  at 800°c after sintering
sinter
tetragonal
peak No. X  (nm) (1—3) h k I 20(degree)
1 0.154184 3 1 0 0 22.680
2 0.154184 3 1 1 0 32.100
3 0.154184 3 1 1 1 39 540
4 0.154184 ' 3 2 0 0 45.960
5 0.154184 3 2 1 1 56.960
6 0.154184 3 2 2 0 66.740
a= 3.9794
c= 3.98214

Table A3 Lattice parameter of calcine Bao.7Sro.3Ti0 3  at 100°c before sintering
BST sol-gel at 1000 is cubic
peak
No. X (nm) Cl—3> h k 1 20(degree)
1 0.154184 3 1 0 0 22.200
2 0.154184 3 1 1 0 31.800
3 0.154056 1 1 1 1 39.200
4 0.154056 1 2 0 0 45.600
5 0.154056 1 2 1 1 56.800
6 0.154056 1 2 2 0 66.600
a 3.95954



Table A4 Lattice parameter of calcine Bao.7Sro.3Ti03 at 1000°c after sintering
BST sinter at 1000 is tetragonal
peak
No. X (nm) (1 ~ 3 ) h k 1 20(degree)
1 0.154184 3 1 0 0 22.640
2 0.154184 3 1 1 0 32.080
3 0154184 3 1 1 1 39.900
4 0.154184 3 2 0 0 45.840
5 0.154184 3 2 1 1 56.860
6 0.154184 3 2 2 0 66.680

a 3.9903
c 3.95356
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Appendix B Polyvinylidene Fluoride Analysis

% Crystallinity of PVDF is calculated by following Eq. 1 : 

%crystallmity ■  (Aft /AH°j)x 100 (ไ)

where AHf0 is heat of fusion of 100 % crystallized PVDF AHf is the measure heat 
fusion of each them
Table B1 Melting temperature and crystallinity temperature of PVDF at different 
ratio

Sample Tm (°C) Tc (°C)
Onset Peak Onset Peak

Pure PVDF 167.915 172.666 156.861 151.3
ratio2
PVDF 165 168.866 141.26 136.8
ratio4 165.803 170.533 142.087 134.966

Table B2 % Crystallinity of PVDF

Sample AHf (J/g) %
Crystallinity

True % 
Crystallinity % PVDF AHf0(J/g)

Pure PVDF 31.648 35.00885 35.00885 100 90.4
ratio2
PVDF 39.817 44.04535 44.04535 100 90.4
ratio4 40.478 44.77655 44.77655 100 90.4

F((3) of PVDFis calculated by following Eq. 2:

Xp Ap _ ApF (El = = — —----- - = 7—- -----
X a + X p  (Kp+Kot)A CL+Ap 1.26 A a ,+  Ap

(2)
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Table B3 F(P)ofPVDF

pure PVDF Ap(763) 1.66
solution
PVDF Ap (763) 2.5
ratio2 A(3 (763) 2.45
ratio4 AP (763) 2.4
pure PVDF Aa(840) 1.68 (840)* 1.26 2.1168
solution
PVDF Aa (840) 1.3 (840)* 1.26 1.638
ratio2 Aa (840) 1.58

/K.ÇJL
(840)* 1.26 1.9908

ratio4 Aa (840) 1.3 (840)* 1.26 1.638
pure PVDF Aa(840)*1.26+AP(763) 3.7768
solution
PVDF Aa(840)*1.26+Ap(763) 4.138
ratio2 Aa(840)* 1.26+A(3(763) 4.4408
ratio4 Aa(840)*1.26+AP(763) 4.038
pure PVDF F (P ) 0.439526 % 43.95255
solution
PVDF F ( P ) 0.604157 % 60.41566
ratio2 F (P ) 0.551702 % 55 17024
ratio4 F ( P ) 0.594354 % 59.43536



S O L E F ® 1 0 0 8
P V D F  H o m o p o ly m e r

Table B4 Physical properties of PVDF (SOLEF 1008).

L o w  v i s c o s i t y  - I n j e c t i o n

P h y s i c a l  p r o p e r t i e s S t a n d a r d s U n i t s
Derv̂ ty ISO 11 ©3 g'cm8 1.78

Water absorption <2-4 b at 23*C) ISO 62 (method 1) Ofc .«ะ 0.04
fvteft Flow Index ASTM D 1238

23<r c .  fOkg g/tD min

230°c. 5 kg g/ 1  o  min 24
2 3 0 * c , 2 . 1 6  kg eyiO rrviri ร

M e c h a n i c a l  p r o p e r t i e s
X en«ile AÏ3XM D 630
Xenslle stress at yield fvlRa/ps» 53 - 57/7685 - 826
XonsIJo stress at break - 23 ° c , SO mm/rnin MRa/psl as - 50/5075 - 725

Elongation at y*»tcl ร - 1Ô
elongation at break ร - 40
Modulus 23 X , 1 ronrvmin rviRa/psi 200073 77000

Flexion p ASTM D 790
Maximum toad 2 3 X MP«/psi 78/11310

Modulus L 2 rrtm/min MIRà/psl 2200/319000

IZOD impact
(notched V 10 mm - at 23 '"‘C - -4 mm thick)

ASTM D 256 d/m ธร

Shore D Hananess <2 mm thick) ASTM D 22-40 ■ - .*• :••• 78

Abrasion lesislance TABER c s  10/1 kg mg' io o o  rev ร - to
FrlctJorS ooettlcient ะ static ASTM D 1894 V' 0.2 - 0.4

dynamic .• ■ - . - .•/.. ■ 0.2 - 0.3

T h e r m a l  p r o p e r t i e s
Cry «3* all fan tty by DSC 
Ad e tti ng point

ASXIV1 D341S
~OZ*F 174/345

Float or fusion ( 8 0  ~c to end ot melting) •J/ร» €7

Crystallizing point wO/-F 1 40/284

Orystalllzfcrvg beat 59

V ic AX point {4 mm tbieky 
load 1 5kg

ISO306
°C/'F 171/340

Deflection temperature <4 mm thick) ASTM D 648
load 0.4*3 MPa after annealing ~cะ/-F 1 48/2SC

load 1 .02 MPa ~c/-p 115/2-39

o  lass transition (Tg) dm ta x r F - 30/ -22
Brittkanass temperature 
(on 2 mm fjrassad slwiet)

ASTM D 740 A X/*F 0-1 0/32 - 50

T h e rm a l p ro p e rt ie s  (continuation) S ta n d a rd s U n its
Molding shrinkage % 2 - 3
Thermal stability TGA beginning- and °C/*F 375 - 400/707 - 752

ะ ะ. Vf. ' •• ... . - .V .. t - ' - , at 1% weight less
- -r.v;' y 2T/\ - 1: " - พ . ; •ท.' in air

Linear therm al expansion  coefficient A S T M  D 696 10* «•' 120-140
Therm al conductance a l 2 3 °c ASTM c  177 w/m.K 0 .2
Specific heat 23 * c  & too cc J/g.K 1.2 1.6

E le c tr ic a l p ro p e rt ie s

S urface resistivity r- A S T M  D 257
e 1.1๐^Voltage < 1V, after 2 min - 500 V at 23  °c L DIN 53483 ohrrVsquare

Volume resistivity p A S T M  o  257 
DIN 53483

บ  1 : •; ,■
Intensity = 1 0  mA, after 2  min at 23 °c L ohm .cm a  1.1014

F ire  re s is ta n c e
UL-94 Flammability test UL-94 C lass v-o
Limiting O xygen Index (sh e e t 3 mm thick) ASTM D 2863 44
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