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BAPIAHTU KOHCTPYKTUBHUX PIIIEHb POBOYUX OPI'AHIB
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JlymunbHo-1utidyBasibH1 MAlIMHU MTPU3HAYEH] JUIS BIIAUICHHS TIOKPUBHUX TKAHUH 13 3€peH
3JIaKOBUX Ta KPYM'SHUX CUIbCHKOTOCIIOAAPCHKUX KYJIBTYp B MpoOIeci iX MepepoOKH B Kpymy, a
MO>KJIMBO, HaJlai, B OOpoIIHO. /aHi MalllnHU MOKYTb TaKOK BUKOPUCTOBYBATUCA IS LTI yBaHHS
sapuiti # apiokw [1, 2].

MeTor0 HaykoBHUX POOIT MEBHOro HAmpsMy Ha Kadeapl TEXHOJIOTTYHOro oO1aJHaHHS
36pHOBUX  BHUPOOHUITB, € TPOEKTYBaHHA 1 CTBOPEHHS  CY4acHOro, €(eKTUBHOTO,
BHCOKOTIPOJAYKTUBHOTO 1 €HEpPro30epiratouoro TEeXHOJOTTYHOTO OOJagHaHHS 3epHOTIEPEepoOHOT
MIPOMHUCIIOBOCTI, @ B JAHOMY BHIAJKy — MOJIEPHI3allisd JyHIMIbHO-IUTI(QYBaNbHOI MamnHu Al-
31IH-3.

B KOHCTpYKTMBHOMY BUKOHAHHI MAallMHA CKJIAJA€ThCS 3 JYIIWIbHUKA-ILTI(QYBaIbHUKA 1
MPUBOJlY, 3MOHTOBAHUX HA CTAHHHI. Y CBOIO Yepry JIYIIMIbHUK-IUTIPYBATbHUK CKJIAlA€ThCS 3
KOPIIYCY, 3aBaHTa)KyBaJILHOTO 1 PO3BAHTAXKYBAJILHOTO IMPUCTPOIB 1 pOoOOYMX OpraHiB: CHUTOBOTO
HUATIHAPA 1 BEPTUKATHHOTO poTopa. POTOpoM € Basl 3 MIAMIMITHUKOBAMHU OMOPAMH 1 JTUCTAHIIIMHO
3aKpIMJICHUMH Ha HbOMY, CITIBBICHO, ITOPOKHHUCTUMH a0pa3uBHUMHM IMUIIHApamMu (kpyramu) [3].
Enementom MonepHi3alii B 3a1pONOHOBaHIM KOHCTPYKII € Te, 1110 B OCOBOMY HaIpsiMi LIAIIHIPU
pPO3/UIEHI KOHIYHUMU 30IpHO-HANPABISIOYMMH MHPUCTPOSMHU, 110 3a0e3MedyloTh MOCI0BHUN
MPOX1J1 3epHOBOI Macu (Iipu JymHieHH1) abo kpynu (Ipu HUTipyBaHH1) IO BEPXHINA MIIOCKIM, O14HIM
LWTIHAPOBIA 1 HWKHIM IUTOCKIH MOBEpXHSMH aOpa3uBHMX KpyriB. HasBhicts 306ipHO-
HaANpPaBJIAIOUUX MPHUCTPOiB, Yy BIAMIHHOCTI Bil ICHYIOUMX MAIIWH AaHAJOTIYHOTO MpU3HAYEHHS,
CHpHUs€ 3HAYHOMY 30UIbIIIEHHIO aKTUBHOI IUIONI1 po060YO0i MOBEpXH1 adpa3uBHUX POOOUNX OPraHiB 1,
THUM CaMUM, JI03BOJISIE CKOPOTUTH X KUIbKICTh IIPU HE3MIHHIN MPOAYKTUBHOCTI MAIIHH.

3 METOIO IIiIBUILIEHHSI €()EeKTUBHOCTI 0OpOOKU MPOAYKTY MOPSI 3 YCTAHOBKOIO KOHIYHHMX
301pHO-HANPABIIAIOUMX PUCTPOIB (HA3BEMO iX BOPOHKAMH) IO HMKHBOI MOBEPXH1 KOXKHOTO 3 HHUX
3aKpimieHi npo¢uiboBaHi JionaTi, 10 MarTh (GopMy cripaii 1 0 pPO3TalIOBYIOThCS, BIAIOBIIHO,
HaJ aOpa3uBHOIO MOBEPXHEIO PO3TAILIOBAHUX HUXKUYE KPYTiB.

dopma cripalibHOT JI0MAaTI, 0 XapaKTePU3yeThCsl KYTOM MK JOTUYHOIO 10 HOTO poQuIio 1
MEePIEeHIUKYIAPOM 10 pajlyCcy, BU3HAda€ MOBEIIHKY 3€pHIBKM Ha MOBEpPXH1 aOpa3MBHOIO Kpyra i
BHUKJIIOYAE 11 pyX TO KPYroBiil TpaekTopii COUIBHO 3 pPoOodor0 mMoBepxHEr. HeBenmuki KyTu
PO3roOpTKH cIipaji 0OyMOBIIOIOTh NMEpPEMIIIEHHsI 3€pHIBOK BiJ mnepudepii podouoi 30HUM 10 Oci
o0epTaHHs pOTOPA, a BEJIHKI KYTH CHPUSIOTH pyXY 3€pHIBOK B paJialbHOMY HanpsiMi. 30Kpema, Ipu
BUTOTOBJIEHHI JIOMATEH 31 CTaji, pyX 3€pHa B pajlajibHOMY HampsiMi 3a0e3leuyeTbes JIONaTTIO,
JNOTUYHA A0 MpoduIo sIKOT po3TalioBaHa MmiJg KyToMm OuUthbuM 13 rpaayciB 10 JOTUYHOTO Koja B
TOYIIl PO3TAIIyBAHHS 3€PHIBKH.

MoskHa 3p0OUTH BUCHOBKH, I10:

1. IIpoektyBaHHs, po3poOKa 1 BUKOPUCTAHHS KOHIYHUX 301pHO-HANPABISIOYMX MPUCTPOIB

197



(BopoHOK) 3a0e3neuye icTOTHE 30UIbIIEHHS IJIOLII aKTUBHOI poO040i MOBEpXHI aOpa3uBHUX KPYTiB
1 BITHOCHUX IIBUIKOCTEH MEPEMIITICHHS 3epHA 110 HUM.

2. Y3aransHeHHs npuHimny aii nporotuny Al-31IH-3 1 MmoaepHi30BaHOT MalllMHU CBITYUTH
PO MpSIMY 3aIEKHICTh €PEeKTUBHOCTI 00poOku (iymieHHs abo nutidyBaHHS) 3€pHOBOI Macu Bif
aKTUBHOT po00YOi IJIOLII MOBEPXHI pOOOUYMX OpraHiB, IO XapaKTEpPHU3YeThCs Oe3mocepeHiM
KOHTAKTOM 3 IapaMH 3epHa abo Kpymu, IO MEPEMINIAlOThCS MO Hid, 1 BiA JOBXHHHU MUIAXY
NepeMileHHs UX 1apiB 1o adpa3uBHIN MOBEPXHI.

3. TpuBamicte  JymieHHS  3€pHA, 3AJIEKHO  Bi  BUIVISAY  0OpOOIIOBAaHUX
CUTBCHKOTOCTIOIAPCHKHUX KYIBTYp CKIazae Bix 9 mo 16 c.

4. 3 BpaxyBaHHSM pI3HUX (DI3UKO-MEXaHIKO-TEXHOJIOTTYHUX BJIACTUBOCTEH 3€pHa PI3HUX
KyIbTyp 1 HeoOXimHoi (3amaHoi) SKOCTI JYIMIEHHS, TPOIYKTHBHICTH MOJIEPHI30BAHOI MAIIMHHU
3HAXOJUThCA B Mexkax 3,2...5,7 1/4.

®parMeHTH MOJEpHI3alill MAIIMHU TMIATBEPKCHI TEXHOJOTTYHHUMH, CHJIOBUMH 1
3arajlbHOMAIIMHOOYAIBHUMH pPO3paxyHKaMHu.

OTxe, NMpPOEKTYBaHHS, BHPOOHULITBO 1 BIPOBAKEHHS JaHOI JIYIIMIbHO-IUII(YBaIbHOL
MAaIIUHH JOLIBHO.
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CEKIIA «PISHKO-MATEMATHYHI HAYKH»

IMPORTANCE OF THE CHARGE DYNAMICS SCREENING DURING
POLARIZATION SWITCHING IN PVDF FILMS

Prof. A.E. Sergeeva?, Prof. S.N. Fedosov', Prof. H. von Seggern?
10dessa National Academy of Food Technologies
’Darmstadt Technological University, Germany

Ferroelectric polymers like polyvinylidene fluoride (PVDF) have attracted attention during
the last 20 years due to a promising combination of high residual polarization and good mechanical
properties [1, 2]. Although initially expected wide-scale applications of PVDF have not been
achieved so far, it remains a model material for studies on polarization phenomena in ferroelectric
polymers.

Interest to the charge in PVDF was aroused when Eisenmenger et al. [3] put forward a
qualitative charge trapping model assuming that dipoles in PVDF are intrinsically unstable and
their preferential orientation is fixed only by charges trapped at the dipole or domain surfaces®.
However, their assumption of instantaneous switching of dipoles and their back-switching, if not
stabilized by charges has not been proved experimentally, since the expected huge displacement
currents during back-switching have not been observed.

In this work the interrelation of polarization switching and screening charge dynamics is
investigated by comparing experimental data with results of modeling. The results stress the
importance of an instantaneous release of all screening charges in the fast phase of switching and its
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