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(5) szﬂzwNs:w’mﬂmuwuﬁnﬁasmm (Distance between tip and collector)
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' 4 =1
(6) wmt’fumuquanmwemuiam (Diameter of needle)
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(1) AWFY (Humidity)
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(2) ¥UAVDIUITOINE (Type of atmosphere)
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(3) ANNAY (Pressure)
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2.5 }J'Q’Qlﬂi’)ﬁ‘ialﬁﬂﬂ?ﬂ (Ferroelectric material)
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Usingmsaiies Tsaidnninil gadunulae 1. Valasek [21] 113 f.4.1921 Fawylunin
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id v
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2.6 TaquilglwB1anN3n (Piezolelectric Material) [21, 22]

v ' '
Iy =

[V a o a a @ a a
Taquiieladiannin dneinulusssumduaznnmsdaunsied TaoTagiinulusssuena
9 ' [ 4 L4 L4 =) [ @ o ' 9 ' = s &
laun usnlesng usisusuy dndagdunsizd 18un nwsen Innuua (Barium titanate) 1@
. L4 wva ad a
Innuun (Lead titanate) uaziaares Tamwalnnuua @z Tudy quidmfieTvsiSnmsn
. S .8 ' o wa a o a
(Piezoelectricity) vo3a13 annsanua1diiu 2 dnwme fio audaio TadiannsnuuunIasg

o wa ad a
(Direct effect) tazauaie ladianns ALVUNDDI (Reverse effect)
261  andAmsl¥di@nMInuuUMnsa (Direct Effect)

AeruliAve s Naunsaad sz IWihoenniiiands eiinsing (Stress) 1

NTENINDAT AININN 2.1

1 va o ad a
2NN 2.15 guiaie TN NINUUUNINAT (Direct effect)

o @ d o 3 g . .
Tavdryanyel P ununninesvesnnuiluia I luileas (Polarization)

3z 1an D= % =dT 2.1



21

T 1 [
e T Ae usafiunsziiAe Uil da (Stress) (N/m?)

] = ad a . . R
D fle anunuwniulszguualadidinnin (Dielectric displacement)
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] 4 ad a . .
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] ] a a o a . . .
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2.7 maialwanlsisdifldios (Spontaneous polarization) [23]
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AU AMVBIMTUIIgRTAsved Iasva e sevla IndzgniinTizvided mean
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. . & 0 { 0’1’ y
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2.10 NUIBNINe VD9
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(PMN) a9l PZT wududule PMN-pzT 1 1dTinnudanguannsodaldseeld (fanmil 2.27)
< o . A 4 4 '
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c
3 6}
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Titania Gontent (wt%)

Ml 2.29 Manundasadangu (Young’s modulus) tile/aenuilasySina lnnufie ves

(@) dulown TuTnmiflonSsuioutu (A) symauiTu [30]
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111 2008 Xie uaznm (317 1dinsAnyuduleluszuy CoFe,0,-Pb(zr, ,Ti, ,,)O, (CFO-
pzT) TnoldinailnidnTasaTuiis nudnduled 18Tvuaduiguénarsanadluseduunu
w3 (100-300 1 Tuiias) Aan it 2.30 uazdifdulsz@ntifio Tssidnnsn (d,,) ety
dadauves pzT FeluTlideariudl Xie nazame 327 fl&mmsdnndulsluszuy NiFeO,-
Pb(Zt, 5, Tiy ,,)O, (NFO-PZT) wuiudule NFO-PZT fif1 d,, Heunindulluszuy cFo-pZT &4
owiloaninidule cro-pzT fanuifundniian udesralsfamidule NFoluszdunTud

daunsizd 1ddenadiauifmles Tsuundnidillofouiuoyniaua Tu NFO (@i 2.31)

U 230 dnvaizTassadgamave udulour Tunen Indn CFO-PZT A ldnnnszuiun1sdidn

Tasaluiis (n) idule CFO-PZT-PVP fovuna 1ol oz (v) 1dulu CFO-PZT upa'landi 55009 [31]
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MW 2.31 1nnnuAn a3 FaveudulunnTu NFO nazeyninw T NFO [32]

k4
uennil Xie azaaiz [32] da 1dhmsAnydnvae Tnsaafragamavesndnun Tuludu
lonfSouiivuiunandn NiFe,0, Tauns suansdsdunnnszuaums Tsananuismaveawdn

- ada d a o v '
wTuluduloves Nife,0, 01035 81dn Tasathuils Sanwmivawonzfigliuu@efumnniinsg
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=) @ = 4 v Y S @ (4 o =
mwmﬂum ANNINN 2.32 1UDIDIN NiO g Fe,O, Glumu“lﬂuﬂu%xun15Nﬁmuaﬂnmmua$
o ad a
f'fll’llﬁua‘lJﬂlSﬂiz]J'JHﬂTiﬂmﬂiﬂiﬁﬁul‘lﬂ

M 2.32 dnvaz Tasaa1aganInves (n) WanaNvoa NiFe,0, # ld91nnszuIums Iva-nanuy

v H
Audy () 1dulonn Tu NiFe,0, 0 I8 nnszuaunstidn Tasathiii [32]

111 2009 Choi nazam [33] 1denudenisas oudulonn Tuaimon iRouosn o

dmiumsszgnd i lunuameSnSmniiouiyiag Li_,v,0, Tugvouwudnluszdniy

' ' a &£ o
wuindulownlu Li, ov,0, Tisnamamsalumslsefiqs (Ussuie 350 mab/g) PRI
nlugvourudn (300 mab/g) Aagzilii 2.33

400 —
—~ oy i
=7} Hay |
Sy 5 ) l.-.
£ 300+ Vap =\ a
< 4-4_“,_‘, i l.llu'-..u-.-
e Py~ AN AN,
Z‘ 200 b
‘Q
s >
< 100 -
o
0 r T

0O 5 10 15 20 25 30 35 40

Cycle number

MW 2.33 Anwanse lumsdsggiivudusuouse vves (M) dulow Ty Li,.qV,0,

WSvuieuny @) ukuunu Li 4,0, [33]
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i@eafiu Li uazame [34] Wddhmsdunsieidule BT iflvuadurugudnais 92-
a ad A T { =) = LIV 4
182 w1 Tuwas Aremaiadian lasatluidooiuduled 1dTigamgle gada 22000 Fannnhifad

BT (T, ~ 130°%) uazlull 2010 Liso uazamz (351 ldMinisdunsieiiduleluszuy

=t

Bi, ,Nd, ,Ti,0,, (BNT) fiflviadurugudna 30-200 wiTumas woinduleit1dflqungiias

! @ a Q" a = { o { 4& ' ' { o
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mMwi 2.34 anuduius serinautiame Isad nnsnsuauin itheeudulonuiTu BNT[35]

1T 2011 Chen unznnz [36] Idvinsiasoudule PZT Pb(Zr, ,, Ti, )O, FrenszaumIsian
Tasartuila wohiduled I8 meiide Tsdidnnsn () Rgetlszanm 0.079 VouN Fafidganth
PZT lugdveatiar (0.025 vyN) uaziduleszan luaseu (0.059 vivN) uennniiasfaede
lddatinnuBangudens 1dsweuaziinluuduwsudinage (Youngs modulus; £= 42.99 GPa)
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700° [37]

2.11 msunalasi (Calcinaiton) [20]
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Unn 3
Aad o o o\ QW
IBAUHUMTIVY
}d
aw o = a a o a
el IdimsieSoudulounTugsdnaames Tauadlomadnsisn Tnsatiuila
(Electrospinning) n3emsiluiduledelwihade sausunszuiunis Iva-ea (Sol-gel process) 1#{®
AnnmuaSsuduloun Tuesiin snyazvoudulefidunreld swidnuesefmmeanly
a o : a i [ ar
maia Inseaiaweserd Indve udulour Tuwsifin TnessfiswaziBoafifortuasad ey
a a = ada o ) a o
gungal iagAimsTunsnamduloun Tuwsiiing 1033818 n Tasatluilesamfunssuauns Tea-

¥
wa uaas Bawddude Uil

3.1 MAd

311 1aA0ziAn las lainss (Lead acetate trihydrate; Pb(CH,COO), 3H,0) win Tngu3iim
Sigma-Aldrich Uszinaansgomia

312 mvazarewed Iauflow Tnswen lad Tu Twsniue aidudy 70% (Zirconium (V)
propoxide solution ~70% in propanol; C,H,,0,Zr) Wan lasusHv Fluka.1lszinea
e uaua

313 2-1uMeN#HIBNIULA (2-Methoxyethanol; C,H,0,) WanTAguTHN Sigma-Aldrich
Uszmaansgonsm

3.14  Twaenidueonlad (Polyethylencoxide; PEO) w7aluana 300 nfuae Tua wan
TaguTEM Aldrich-Chemistry Usgimaansgomsnn

311 nTABEHAN (Acetic acid; CH,COOH) HAR 1ABUTEYN Carlo Erba 1lszinadana

d
3.2 Taquoazgilnsal
321  Drwnes viia 25 50 uae 100 adans
322 unaimandmsuNIues THe 1 suRuns
323 Foudndis

o =Y o

324 M0 IuNIRN0T (Thermometer)
325 wadalsuag vue 10 25 ez 100 Laaans
326 nsza1udeud (Foil)
327  viaeanun

328 1TdMTUMIANT (Crucible)
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329  unaiinues

3.2.10 NITUDNIONIUDA

32.11 InjeadeRdneanmuaziBen 0.0001 n¥u wAnTavUSET Fisher Scientific

3212 indesnrniamndsuuuisdions (X-ray diffractometer, XRD) Wa@ laguTEn
Siemens i:u D8 Advance

3.2.13 nd09ganIIAmiBIAnATOULVLADINTIA (Scanning electron microscope) 31 LED
1445 VP

3214 nsesdudsusaminlasa1nd) (FT-IR) #AnTaou3m Perkin Elmer 14 Spectrum
GX dszmAavsgousn

3.2.15 IWUNIETHAR IABUTHN Fisher Scientific

3.2.16 (a5edans lwind wan TasuSin NDI U136 H

33 gunsaluaznediieluszuudidninsatiuia
331 unasduidadnd viiidegs (High voltage)
332  Ya0AUTIIEITASANEUNIA 10 Haddns
333 WuRaguues 24
334 qﬂﬂmfmmguﬂ1i"lwaﬁummiazmﬂ (Syringe pump)

33.5  danyeesulansianukuegiiiien (Aluminium plate)

=) :’J v o Qs = o =) =)
34 ﬂi%i]?luﬂ'ﬁlﬂiElN'GT'I‘iil8ﬁ1EIGNﬂ‘uiﬂﬂiﬂﬂixﬂiuﬂ]iﬂ!ﬁﬂiﬂiﬁﬂuuﬂ
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03 10:3 15.0 10.0 2.0
0.5 10:3 15.0 | 10.0 2.0
0.7 10:3 15.0 10.0 2.0
0.9 10:3 15.0 10.0 2.0
1.0 10:3 15.0 10.0 2.0
0.7 10:1 15.0 10.0 2.0
0.7 10:2 15.0 10.0 2.0
0.7 10:3 15.0 10.0 2.0
1.0 10:3 15.0 10.0 0.5
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Temp. calcine 4 h

Rate 5(]C/min Rate 5[] C/min

1381

y [ ad L4
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372  madadvilesuBeamesueasuilade (Differential Thermal analysis; DTA)
matla DTA 1Flumsassaeumsniianmsldsuulamnanudouwdiofing
avgnseuadl msndsumla wSenmnlGonaaimzvesms ieRnsanmafialfisessnuth

H 3 ¥ v )
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