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mC/m?. We separated electronic, dipolar and ferroelectric components of the dielectric constant and
obtained & = 2, & =7, & = 95. In case of uniaxially stretched films we have found & = 40, P, = 42
mC/m? and E. =48 MV/m [8], all values lower than those for biaxially stretched PVDF.

We studied polarization uniformity in corona poled samples of P(VDF-TFE) 95:5
copolymer (Plastpolymer, Russia) containing 90 % of ferroelectric beta phase [9]. Polarization
profiles were measured by the piezoelectrically induced pressure step (PPS) method. It has been
found that the residual polarization is distributed nonuniformly in samples poled by CCCP method
independently on poling temperature. Nonuniformity of polarization was caused by nonuniform
distribution of the poling field that, in its turn, was attributed to injection of negative charge during
poling.

Efficiency of corona poling depends on corona polarity. We compared TSD currents and

pyroelectric coefficients of PVDF samples containing preferentially either polar beta phase or non-
polar alpha phase and poled in either positive or negative corona. It appeared that beta samples were
poled to the higher values and show higher pyroelectricity that the alpha samples. Judging by values
of the pyrocoefficients, poling in a positive corona is more efficient than in a negative one, probably
because the positive charges are not easily injected into the bulk, as do the negative ones.
Finally, corona poling is a powerful method to produce residual polarization in polar polymers. The
advantages of corona charging are that samples can be poled without deposited electrodes; higher
fields can be achieved in corona than in case of sandwich contact poling, thin films can be poled in
spite of defects. Moreover, the valuable information about charge transport, storage and polarization
can be obtained during poling in a corona triode. The constant current method facilitates analysis of
experimental results and gives additional information on injection and drift of carriers, the
hysteresis phenomena and polarization buildup.
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KPUTUYHA TOBIIUHA INOSABU CETHETOEJIEKTPUYHHUX
BJIACTUBOCTEM B IIJIIBKAX CONOJIMEPIB BIHWIIAEH®TOPUY

®enocos C.H., nokTop ¢i3.-maT. HayK, npodecop
Opecbka HalliOHAJIbHA aKa/leMisi XapuOBHUX TEXHOJIOT I

OcTtanHIM 4YacoM  poOJATBCA  CcnpoOM  BU3HAYCHHS  KPUTHYHOTO  pO3MIpy B
cerneroenekTpukax. Lle ¢pyHIameHTanpHe MUTAHHSA B 3B'SI3KY 3 PO3BUTKOM CETHETOETIEKTPHUYHUX
HAaHOCTPYKTYp CTaJ0 AaKTyaJbHHUM 1 B TPHUKJIAJHOMY BIJIHOLIEHHI. Y JIOMOBIII, MPUCBAYEHIN
KPpUTUYHUM PO3MipaM B CETHETOEJEKTPUYHUX HAHOCTPYKTYpax, pO3TISHYTI pe3ylbTaTh
JOCTIUKEHHST ~ OJHOTO BHJY TIOJIMEPHHX  CETHETOCJEeKTPUKIB, a caMe COINoJMuMepa
BiHUmaeHpTOopuaa 3 TpidTopermineHom [I(BIAD-TpdDE), orpumanux wmeromaom Jlenrmropa-
brnomxert (JIB).

[Tim KpUTHYHUM PO3MIPOM pPO3YMIIOTh MAaKCHUMalbHy TOBIIUHY IUTIBKH, HECYMICHY 3
ICHYBaHHSIM cerHeToesleKTpuku. Y 1944 p Onzarep, BUKOPHUCTOBYIOYM MOJeNb [3iHra, BKazaB Ha
HasBHICTh CIIOHTAHHOI MOJIspH3allii B JIBOBUMIPHIN KyOiUHIM penriTIiii, B By3JiaX sIKOi 3HAXOASATHCS
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JMIOII, 1 TOKa3aB, 10 Taka MOHOIIAPOBA Opi€EHTOBaHA (ha3a MEPEXOJUTh B HEOPIEHTOBAHY NPHU
dazoBomy mepexoni apyroro pony. Jlammay i BpoBuueHKO HaganmM 1bOMY BHCHOBKY OLUTBII
OpocTUi MaTeMaTH4Hui Xxapaktep. Lli poOoTu, oJHaK, HE MOKHA BBaXXaTH JOKAa30M ICHYBaHHS
CETHETOCNICKTPUKH B OJHOMY MOHOIIApi, TaKk SK BOHM HE OepyThb IO yBaru MEXaHi3MH, IO
BIJIMOB1/IafOTh 32 ICHYBaHHS KPUTHYHOTO PO3MIpY.

Hanpuxkinmi 40-x pp. XX cromirrs B.JL. I'iH30ypr Ha ocHOBI Teopii (a30BHX HEpexoiB
npyroro poay Jlanmay po3BHHYB (EHOMEHOJIOTIYHY TEOpPil0 CErHETOCTIEKTPUKH. B pe3ynbrari
CTaJM sACHI JBa (hakTopa, 0 OOYMOBIIOIOTH KPUTHYHUN pO3MIp: TMOBEpXHEBA EHEPris 1 eHeprist
ekpanyBaHHs. [Ipu TOBIIMHI IJTIBKH, KOJIM OJHA 3 IIMX €HEPTid MOpiBHSIHHA a0o0 OLIbINe €Heprii
PEIIITKH, CETHETOCTICKTPUKA 3HUKAE.

L1 & ¢akTopu MPU3BOAATH JI0 TaK 3BAHOTO PO3MIPHOTO e(eKTy, TOOTO MOCTIAOBHINA 3MiH1
BJIACTUBOCTEH CErHETOeNeKTpHUKa MPHU 3MEHILIEHH] TOBLIMHU IUTIBKU. EKCrIepUMeHTaNbHUM MOIIyK
KPUTHUYHOTO PO3MIpPY CTaB OJHIEI0 3 (yHIAMEHTAJIbHUX 3aBAaHb (DI3UKU CETHETOENEKTPHKIB, 1
IIbOMY 3aBJaHHIO OYy/IM NpUCBAYEHI AecATKU poOiT. OxHak no kiHug 90-X pp. HI B OJHIN 3 HHUX
KPUTHUYHUN po3Mip He OyIio 0e3nocepeIHbO BUSBICHUM.

[Iporpec HamituBcs Ha movatky 90-x pp., Komu Oyiau BUTOTOBIEHI CETHETOENEKTPHYHI
wiiBku Jlenrmiopa-bnomxkerr (JIB). ¥V 1993 p cerneroenekrpuka Oyna BusiBieHa B muiiBkax JIb,
IPUTOTOBAHUX 3 comojiiMmepa BiHuMaeHpTopuaa 3 tpipToperwienom [I(BJD-TpdE) TopumHo0
30 monomapiB (15 ©HM). Hapami cerneroenekTpu4He IEpeMUKaHHS Oylio 3HAi/IEHO B JBOX
moHomapax (1 am) i B ogHomy MoHouapi (0,5 HM) 1 OyJi0 HOKa3aHoO, IO B CETHETOCIEKTPUUHOMY
COIOJIIMEp1 KPUTHYHA TOBIIMHA JIOPIBHIOE HYIIIO.

Te, 1m0 B CErHETOENEKTPUYHUX IUIIBKAX COIMOJIMEPY, BHpOLIEHUX 3a MerojaoMm JIb,
BUSIBIJIOCSI MOKJIIBUM CIIOCTEPITaTH CErHETOCIICKTPUKY B OAHOMY MOHOIIApi (TOOTO BIJACYTHICTH
KPUTUYHOI TOBUIMHH), NOB'A3aHE 3 TUM, IO L€l METOJ J1a€ MOKJIMBICTh IOCIIIOBHO HAPOLIYBaTH
TOBIIMHY IUTIBKM 3 TOYHICTIO JO OJHOrO MOHOmapy. MoxkiuBa BiAMIHHICTH B MeXaHi3Mi
MEepEMUKAHHS  TOJIMEPHHMX  CETHETOCNEKTPUKIB B TOPIBHAHHI 3  TIEPOBCKITOBUMH
CETHETOCNIEKTPUKAMHU, 3JaBajiocss O, HE IMOBHMHHO BIUIMBATH HAa KPUTHYHY TOBINMHY. OCTaHHA
BU3HAYA€THCS TAKMMU 0€3M10CEPEIHbO HE 3aJI€KHUMM BiJl MEXaHI13My NEpEeMUKaHHs (aKkTopamH, sK
MOBEPXHEBA €HEPTisl 1 eHeprist eKpaHyBaHHA. AJie CITiJ BpaxyBaTH, 10 B yJIbTPATOHKUX IUTIBKaxX Ha
po3MipHUH €(DEKT 1 KPpUTUIHY TOBIIMHY MOXYTh BIUTMBATH HAHOPO3MIPHI IOMEHH, X HasIBHICTH a00
BIJICYTHICTb. Y TMEpPOBCKITOBHUX IUIIBKaX HAHOPO3MIPHI JOMEHH OynM BUSIBIEHI. Y HAATOHKHX
CETHETOCTIEKTPUYHUX IUTIBKAX COMOIIMEPY BOHU HE CIIOCTEPITAIKCS 1, MOJKIIUBO, BIJICYTHI.

Takum 4rHOM, OYJIO MOKa3aHO, IO B MPHHILMUII B CErHETOETICKTPUYHUX IUTIBKAX KPUTUYHA
TOBIMHA MOXe OyTH BimcyTHBOIO. CTpykTypa JIb miiBok Oyia BUBYEHA METOJAaMH PEHTTEHIBCHKOT
Ta HEMTPOHHOI JU(PPAKTOMETPIi, a TAKOK B CKAHYIOUOMY TYHEIBHOMY MIKpOCKoIi. JlienekTpuuHi
et rictepe3ucy OyJin OTpuMaHi s TIiBOK TOBIIMHOIO BiJ 30 1o 1 moHomapy (15-0,5 um).

JIBI CTAJIIi ®OPMYBAHHS TA IEPEKJIIOUEHHS MOJISAPU3 AL
B CETHETOEJIEKTPUYHUX ITOJIMEPAX

Cepreena O.€., noxrop ¢i3.-mart. Hayk, npodgecop
Onecbka HAIOHAJILHA aKa/leMisi Xap4y0BUX TEXHOJIOTIH

3a3Buuail  BBaawTh, M0 (QOpMyBaHHS mojspu3auii 1 11 MepeKslouyeHHs B
CETHETOCNIEKTPUKAX — e MIBUAKUI Tporiec. MU BCTAaHOBWIIM, OJIHAK, IO B MOJMIBIHLIIAEH(TOPHT
(IIBA®), mwue  HamiBKpUCTATIYHUWA  MOJNIMEp, IO  MICTUTh  CETHETOCJNEKTPUYHY 1
HECETHETOCNEKTPUYHY (a3u, MpUYOMYy TNOJSPU3aIlisl TPOJOBXKYE POCTH TPH EJICKTpU3alii B
30BHIIIHHOMY ITOJIi MPOTATOM YaciB Ha 5-6 MOPSAIKIB OLIBIINX, HIXK OYIKYBAaHUN Yac TIEPEMHUKAHHS.
Lle mpoTtupiyusi Oyn0 BHUPIMIEHO IIJISXOM BpaxyBaHHS BIUIMBY IPOBIAHOCTI B TaKMX Marepiajiax.
[TokazaHo, 110 € /1Bl KOMIIOHEHTH CETHETOEIEKTPUYHOI MOsipu3allii, 3 sSIKUX Meplia 3aJIeKUTh BiJ
HANpY>KEHOCT1 E€JIEKTPUYHOrO0 TOJS 1 BUHHUKAE 32 paXyHOK IIBHUIKOI Opi€HTalii AWIONIB B
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