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Annomayusi — PaccMatpuBaroTcst 0COOCHHOCTH pa3pabOTaHHOTO U 000CHOBAHHOTO paHee aBTO-
CKOT'O CIoco0a KOHTPOJISI MapaMeTPOB KauecTBa OJHOPOIHBIX YaCTHUI] CHHTETHUECKOTO BOPCa, UCTIONB3Y-
€MBIX TIPU HAHECEHUH MOKPBITHH B AJEKTpUUeckoM Tose. [IpuBoauTcs cxema u BHEIIHUH BUJT 1abopa-
TOPHOHM YCTaHOBKH, 0OCOOCHHOCTBLIO KOTOPOH SIBJISIETCS CO3JIaHUE BBICOKON KOHIICHTPAIUH 3apPSHKEHHOTO
BOpCa HENOCPEACTBEHHO B 30He (DJIOKMPOBaHMS U HAHECEHHE BOpCa 0 CIOCO0Y CHU3Y — BBEPX.
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The summary — features of developed and proved earlier way of control of parameters of quality

of homogeneous particles of the synthetic pile used at drawing of coverings in electric field Are consid-

ered. The scheme and appearance of the laboratory installation which feature is creation of high concen-

tration of the charged pile directly in a working zone and pile drawing on a way from below — up is pro-

vided.
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Bricokast mIIOTHOCTH BOPCOBOTrO IO-
KpBITUSL (YUCJIO BOJIOKOH HAa EIUHUIE T0-
BEPXHOCTH MaTepuaja) SBISETCS OCHOBHOM
XapaKTEePUCTUKON KadeCcTBa M MOTPEOUTENb-
CKMX CBOWCTB BOpPCOBOTO Marepuaia. Yem
OHa BBIIIIE, TEM BBIIIE YCTOWYUBOCTh K HUC-
TUPAHUIO, JIOJITOBEYHOCTh MOKPBITUA U €r0
BHEIITHUH BUI.

TpaaulIMOHHO yBeJIWYEHUE TIIOTHO-
CTH BOPCOBOI'O MOKPBITHUS MBITAIOTCS J0-
CTHUYb TTyTEM TOBBIIIICHUST Ka4eCTBa MpeBa-
pPUTENBHON 00pabOTKH BOpca, IKCIIEPUMEH-
TaJbHBIM TI0JI00POM COOTBETCTBYIOIINX
3HAYEHUI TEXHOJIOTMYECKUX TapaMEeTPOB
HAHECEHUS, a TAKKE YBEIMYECHUEM JJIH-
TeTHHOCTHU MPeOBbIBAHUS KIIEEBOI OCHOBHI B
30He ¢uiokupoBanus [ 1, 2].

K coxxanenuro, Bce 3TU IIONBITKHA HE
MPUBOAAT K CYIIECTBEHHOMY TOBBIIICHUIO
BEJIMYMHBI MIOTHOCTH BOpCAa, KOTOpasi BCe-
rJJa MHOTO MEHBIIIE MTPEAETbHBIX PACUETHBIX
TEOPETHUUECKUX 3HAYEHUU, IMOITYyYEHHBIX B
MPEINOI0KEHUN HICATbHON Mapauiennsa-
1IMMA BOJIOKOH B HANPABICHUH, NMEPIECHIUKY-

JSIPHOM BOPCOBOW MOBEPXHOCTH MaTepHaia
(puc. 1 —a).

LAY A [—

0)

Pucynok 1. Cpe3sl naeanbHoro (¢) u peajib-
HOTO (6) 21eKTPOdQJIOKHPOBAHHOI0 MOKPHI-
THS

MHUKpOCKONUYECKOE UCCIIEJOBAHUE
MIOBEPXHOCTU BOPCOBOI'0 Marepuaa, noiy-
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.. lLnaxmeHko

YEHHOT'0 METOJIOM JIEKTPOQIOKUPOBAHUS,
MOKA3bIBAET, YTO MPEIEIbHbIC 3HAUCHUS 00-
CYX/1aeMOH TUNIOTHOCTH OTPAaHUYUBAIOTCS
BUJIOM (DAKTHUECKOTO YIJIOBOTO CIIy4ailHOTO
HEYNOPSI0YEHHOTO OTKJIOHEHUS BOJIOKOH,
BHEJPUBILUXCS B KJIIEEBYIO OCHOBY, OTHOCH-
TEJIbHO HOPMAJIU K TIOBEPXHOCTH TOKPBITHSL.
B stom pacnpenesnenuu (puc. 1-6) Bceraa
IPUCYTCTBYIOT BOJIOKHA, UMEIOIIUE OOJIb-
K€ YTkl OTKJIOHEHUS, KOTOpPhIE HE Jat0T
BO3MOXXHOCTb IO/IJICTAIOLINM BOJIOKHAM 3a-
KPEIUIATHCS B KJIIEEBOM OCHOBE U TEM CaMbIM
YBEJIMYHMBATH IIOTHOCTh MOKPBITHS [1].

PazBuBaemas B paborax [1 — 3] Teo-
Py CBS3BIBACT TAKOW CIIy4YalHBIN YIJIOBOU
pa3dpoc B MOJOKEHUH 3aKPEIUBIINXCS BO-
JIOKOH C KoJIeOaHHEM BOJIOKOH OTHOCHTEIb-
HO HaIlpaBJICHUS JBUKEHUS B MIPOIIECCE ITO-
T'O JIBWDKEHHSI, 3aBUCSIINM OT BEJIMYMHBI U3-
OBITOYHOTO 3apsi/ia Ha BOJIOKHE U €ro reo-
METPUYECKUMHU TTapaMeTPaMH.

B pab6ore [4] ObL1O HCCIEI0BAHO T10-
BE/ICHNE KOPOTKUX CUHTETUYECKHX BOJIOKOH
¢ reomerpudeckumu napamerpamu | = (0, 5
—3) mm, d = (10 — 30) MKM, ABHIKYIIUXCS
MEXy TOPU30HTAIBHBIMU JIEKTPOJIaMH,
IIpY KOHTAKTHOMW 3apsiIKe BOJIOKOH Ha JJIeK-
tpoaax [5]. IlociaenoBarenbHble CTaIUH ITO-
'O TIpoIlecca CXeMaTHIeCKH 3a(hUKCHPOBAHBI
Ha puc. 2 (m.m. 1 —9).

Ha »ToM pucyHKe TOKa3aHbl HOBEIE,
HEM3BECTHbIE paHee craguu (m.m. 4 — 5 u
. 8 — 9), chopmyaupoBaHHbIE, KakK «3-
(exT mosneraHus 3apsLKEHHOTO IMPU KOHTAaK-
TE€ C JJIEKTPOJIOM BOpCa Ha DJEKTPOJ, K KO-
TOpOMYy OHHM moaneTaroT». IlokazaHo, 4rto
BpeMsl TIepe3apsiIKl BOJIOKOH Ha KaKIOM
3JIEKTPO/JIe 3aBUCHUT OT MPOBOAMMOCTH BOJIO-
KOH ¥ TeM MEHBIIIE, YeM BBIIIC UX TIPOBOIH-
MOCTb.

Ha ocHOBaHMM aHanM3 pe3ylbTaToOB
9TOrO MCCJIEIOBAHUSl YCTAaHOBJIEHBI U 00b-
SICHEHBI CJIEIYIONINEe OCOOCHHOCTH TIOBEIe-
HUSI BOJIOKOH:

1. Bce BOJIOKHA MHOJUIETAIOT K KJICEBOU
OCHOBE B HalpaBJICHUH, IEPIEHIUKYIIPHOM
KJICEBOM TOBEPXHOCTH, KaK B Cllydae HX
JIBU)KEHUST CHU3Y — BBepx (puc. 3-a, m. 1) ,
TaK ¥ CBepXy — BHH3 (pHcC. 3-0, 1. 4).

2. IIpu 10oCTaTOYHO KHUJIKOM KJlee M Ma-
JIOW CKOPOCTHU MOJAAYU BOJIOKOH B 30HY (hJ10-
KAPOBaHUS BCE BOJIOKHA JIOKAThCA B KJIEH

(puc. 3, m.m. 2-3 u .. 5-6). Bpems nonera-
HUS BOJIOKOH Ha AJICKTPOJ] 3aBUCUT OT MPO-
BOJAUMOCTH W BS3KOCTH KJIeS, a TaKXKe OT
MIPOBOJIMMOCTH BOJIOKOH. UeM MEHbIIE BS3-
KOCTh ¥ OOJIbIIIE MPOBOJUMOCTh BOPCa, TEM
3TO BpEeMsI MCHBIIIE.

3. meeTcst craTucTUYECKUil pa3opoc B
MOBEJICHUN BOJIOKOH. [Ipum Gosbiiel BS3KO-
CTH M HEJOCTATOYHOH IoAadye BOJOKOH HeE-
KOTOpPBIC U3 HHUX JIOXKAThCs B Kiel. [pyrue,
OTKJIOHMBIIUCH 110 HAIIPABJIICHUIO K KJIEEBOM
OCHOBE HAa HEKOTOPBIM YTOJ, OCTalOTCS B
TaKOM TIOJIOKEHUU. TpeThu, Mepe3apsiuB-
IIUCh, BBIMPAMISAIOTCA. UTO HMMEHHO mpo-
HM30MJIET C KaXKJIBIM BOJOKHOM, 3aBHUCHT OT
OTKJIOHCHHI B T'€OMETPUU BOJIOKOH M OJIHv-
30CTH 3aKPEMUBIINXCS COCETHUX BOJIOKOH.

4. Tlpu Oonpliei mojade BOJIOKOH B
UTOT€ TMOJY4aeTCs BOPCOBOE MOKPBITUE, CO-
CTOosIlee U3 BOJOKOH BCEX THIIOB, T.€.
MMEHHO TaKoe, KOTOpOE IMOJIy4aeTcsl MpH
CYIIECTBYIOIIUX  CTaHAAPTHBIX  METOAax
ANEKTPOQPIIOKHUPOBAHMUSL.

5

IIE

Pucynok 2. ¢ dexT noneranusi Bopca Ha
3J1eKTPOIaX

Ha ocHOBanum aHaim3a 3THUX 3aKO-
HOMepHOcTel B pabote [7] aBTOpoM mpen-
JIO’)KeHa HOBas (PeHOMEHOJIOTHYecKasi Teo-
pusi 00pazoBaHHsT BOPCOBOTO TOKPHITHS B
METO/I€ ANEKTPO(IIOKHUPOBAHUS, TTPUHITUIIN-
QTBHO OTJIMYHAS OT OOMICTIPUHATHIX Mpea-
craienuii [1 — 3, 8].

B pabote [6] uccnenoBaHo, KaK 3TOT
3¢ (}eKT cka3pIBaeTCsS Ha 3aKpEIICHHUE BOJIO-
KOH B KJIEEBYIO OCHOBY (puc. 3).

Ha ocHOBaHmu BEIBOOB 3TOil TeO-
puM BBIPAOOTaHBI TEXHOJOTUYECKHE PEKO-
MEHJALUU 10 YBEIMUYEHHUIO MOBEPXHOCTHOM
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MJIOTHOCTU BOPCa B BOPCOBBIX TMOKPBITUSAX
TUIIA M€Xa U 3aMIIH, [T0JIy4aeMbIX 3TUM Me-
To/IOM. B "wacTHOCTH, ycTaHOBIIEHa HEO0XO0-
JUMOCTD TOBBIIICHUS KOHILIEHTpAIMK 3apsi-
JKEHHOTO0 BOpCa HEMOCPEACTBEHHO B 30HE
Gb1oKMpOBaHUS Y KJI€EBOW OCHOBBI.

1H e

a) 0)
Pucynox 3. I¢pdexT nosieranust Bopca Ha
KJICEBYI0 OCHOBY: @ — Ha BEPXHEM DIIEKTPOJIE,
6 — Ha HUYKHEM DJIEKTPOJIE

B pa6ore [8] mis moBbImICHHS KOH-
LEHTPALUU XJIOMKOBBIX BOJIOKOH Ha BEPTHU-
KaJbHOM OCH CHUMMETpPUU OBUIO HCIIONB30-
BaHO HEOJHOPOJHOE DJIEKTPOCTATHUECKOE
noje, oOpa30BaHHOE CUCTEMOM TIOPU30H-
TaJbHBIX JJIEKTPOJOB, MOAOOHBIX H300pa-
JKEHHBIM Ha pHcC. 4 a. Takas KOHCTPYKIHUS
AJIEKTPOJIOB ObLIa pabodeil B cucteme 06e€3-
BEPETEHHOTO 3JIEKTPOCTATUYECKOTO Mpsizie-
HUsI, pa3paboranHoil aBropamu [8]. Hampsi-
KEHHOCTb JJIEKTPUUYECKOr0 IOJIS, CO3AaBac-
MOT0 TaKMMHU 3JIEKTPOJIaMH, B JIHOOOM TOpH-
30HTaIbHOM CEYEHHH MaKCHUMAalbHO B TOY-
Kax Ha BEPTUKAJIBbHON OCH CUMMETPHH DJIEK-
TPOJOB.

[Io Teopernueckum BO33pEHUSM aB-
TOPOB 3TOH PabOTHI JIOOBIE AMIIEKTpUUE-
CKHE BOJIOKHA, Iepe3apsKaroluecss KOH-
TaKTHO Ha JJIEKTPOJAAX, JODKHBI B TaKOM
roJjie Moj JEWCTBUEM IOHAEPOMOTOPHBIX
CHJI DJIEKTPUYECKOTO TIOJISI BTATUBATHCS B
00JacTh CHJIBHOTO 3JEKTPUYECKOTO IOJIf,
T.€. ABUTaThCs MO HAIPABJICHUIO K ATOM OCH.

OnHako, HaAIIM SKCHEPUMEHTHI [9],
MPOBEJICHHBIC C KOPOTKHMMH CHHTETHYCCKH-
MU BOJIOKHAMHU Jajdu OOpaTHBIA A(QeKT.
BosnokHna B 3TO# cucTteMe 3IeKTpoaoB (pucC.
4 a ), IOMELICHHBIE MEPE]l BKIIOUYEHUEM
HANpPSDKEHUS B LIEHTP HIDKHETO 3JIEKTPOAa,
JBUTAIIMCh B TMPOTUBOMOJIOKHYIO CTOPOHY,

[IOKA3aHHYIO CTpEJKaMu Ha puc. 4 a, mocie
€ro BKJIFOYEHHUS.

a) 0)
Pucynok 4. JIBukeHHe KOPOTKOT0 BOJIOKHA
NPH €ro nepe3apsiike B CHCTeMe ¢ BBITHYTHIM
(a) m BornyThIM (6) 1eKTpOIaAMH

Cucremoii 31eKTpOA0B, KOTOPHIE
CTATMBAIOT TAKUE BOJOKHA K OCH CUMMET-
PHUH JIEKTPOJIOB MPH UX Tepe3apsaaKe u
JIBIDKCHUH MEXK]Y SJIEKTpOJAaMH, o01aiaer
CUCTEMa, CXeMaTUYHO U300paKeHHas Ha
puc. 4 6, TIe CTpeIKaMH IMOKa3aHo KCIIe-
PUMEHTAIILHO HA0II01aeMO€E HaMpaBJICHHE
ATOTO JABMKCHHUSI.

B pa6ore [10] 6pu10 1aHO 00BACHEHHE
HaOsro1aemoro s¢dekra, a B padote [11]
MPEJUIOKEH CII0COO HAaHECEHHUs! BOPCOBBIX
MOKPBITHI TUITA UCKYCCTBEHHBIX MEXa 1
3aMILH C UCTIOIb30BAHUEM CHCTEMBI AJIEK-
TPOJIOB, YKa3aHHBIX Ha puc. 4 0.

Ha puc. 5 nmpencraBneHsl cpaBHU-
TelbHbIE MUKpPO(OTOrpaguu BOPCOBBIX I0-
KpBITUH THUIIA UICKYCCTBEHHOM 3aMILIN, HAHE-
CEHHBIE CYIIECTBYIOMUM (pHC. 5 @) U Tipe-
noxeHHbIM [ 10] Mmetogamu (puc. 5 6) sek-
TpoIoKupoBaHuUs N sl OAHOTO TUIA
CTaHJapTHOI'O KalIpOHOBOT'O BOpCa C I'e0-
MeTpudeckumu napamerpamu | =0, 5 mm, d
=15 MKM™.

N3 maHHBIX puc. 5 BHUIHO, YTO TO-
MUMO 3HAYUTEJIBHOTO YBEJIMYEHHUS 3Haye-
HUS TUIOTHOCTH Bopca ( N ) Ha puc. 5 6 1o
CpPaBHEHHUIO C pUC. 5-a, BUJHA Jy4llIas OpHU-
€HTalMsl BOpca B HampaBlI€HUH, MEPHEeH/IN-
KYJISIPHOM KJIeeBOW OcHOBe. Takoe MOKpHI-
THE HEIUIOXO OTpa)kaeT MaJalolluil CBET IO
3aKOHaM OTPAXKEHUsSI OT MPEUMYIIECTBEHHO
OpPUEHTUPOBAHHBIX TOPIIOB BOJIOKOH.

Ha puc. 6 noka3ansl OCHOBHbIE 4Ya-
CTH TPHUHLMIIMAIBEHO HOBOTO 3JeKTpodo-
karopa [12], mpemioXeHHOro [yisl Hempe-
PBIBHOTO HAHECEHHS PYJIOHHBIX MOKPBITHIA
BBICOKOM TJIOTHOCTH.

TEXHUKO-TEXHOJ/JIOTUYECKHUE ITPOBJIEMbI CEPBUCA N21(19) 2012 61



M.l. naxmeHKo

Pucynok 5. CpaBHuTeIbHBIE MUKPO(dOTOrpa-

(uu BOPCOBBIX MOKPBITHH, MOTYYEHHBIX 1T

O/IHOT0 THIIA BOPCA C MOMOUIBIO CYLIEeCTBYIO-

1Iero MeTo/a dJIeKTpoduiokupoBanus (a) — N

=90 [1/MmM2] 1 mpeniaraeMbiM MeToa0oM (0) —
n=1000 [1/mm2].

B stom yctpolicTBe peann30BaHBbI
PEKOMEHAANN HOBOM Teopuu 0Opa3oBaHUS
BOPCOBOT'O IOKPBITHS, & UMEHHO: CO3/laHUE
BBICOKOM KOHIIEHTPALUH 3apsiKEHHOTO BOp-
ca HENOCPEJICTBEHHO B 30HE (IOKUPOBAHMS
B HAYaJILHBEIA MOMEHT HaHECECHHU BOpPCOBOT'O
HOKPBITUS; HAHECEHHE Bopca IO CcHocoly
CHHM3Y — BBCPX W KOHTAKTHAA 3aps/iKa BOpcCa
Ha HUKHEM 3JIEKTPOJIE.

[locnennee 3HAYUTENBHO YBEIUYM-
BaeT M30BITOYHBIN 3apsA] Ha BOJOKHAX IpH
0ojiee paBHOMEpPHOW UX 3apsAAKH, YTO MpPH-
BOJIUT K OoJiee r1yOOKOMY MPOHUKHOBEHHUIO
BOJIOKOH B KJIEEBYIO OCHOBY.

n

Pucynok 6. Biiok-cxema ycTaHOBKH

Bopc 1 u3 Oynkepa 2 ckBO3b ceTda-
TO€ JHO TIPOCHINAETCS Ha ABMXKYILYIOCS
JIEHTY TpaHcnopTepa 3, Ha KOTOpY Ioja-
€TCsl BBICOKOE HAIIPSHKEHHUE OT BBITPSIMUTEISA
4. lmadpparma 5 3aKpbIBacT HPOCTPAHCTBO
oT OyHKepa 10 MecTa NMPOHUKHOBEHHUS BO-
JIOKOH, 3apsiIAUBIIMXCS HA KPUBOJWHEHHOM

yudacTke TpaHcnoprepa 3. Ilnockuii yyactok
TpaHcnopTepa (IepBblil) pa3BepHYT OTHOCH-
TeNbHO JHA OyHKepa Ha yroia o . BojokHa,
nepe3apsKasich Ha MEPBOM YYacTKE JIEHTbI
TpaHcrnoprepa U auadparme 5, IBHXKYTCH,
OTKJIOHSIICH B CTOPOHY OCla0JieHusl Hampsi-
JKEHHOCTU  DJIEKTPUYECKOrOo  IOJIA, IO
HAIpPAaBJIEHUIO KO BTOPOMY YYacCTKY JICHTHI
COTHYTOM B BUJE y4acTKa LIWJIMHIPUYECKON
NOBEpXHOCTU paguycoM R . 3apsiauBuiuck
Ha 9TOM y4yacTKe, OHU JIETSAT 10 HallpaBiie-
HUIO K KJIEeBOWM OCHOBe 6, (hopMupyemoit
pakJieit 7, kotopas 3a3emiieHa, e CO3/aeT-
Csl TIOBBIIICHHAs KOHIICHTPAIUSl BOJOKOH,
KOTOpble 00pa3yloT Ha KJIEEBOM OCHOBE
HayaJIbHbIA CJIOW MOBBILIEHHON KOHILIEHTpa-
107078

Komku Bopca Ha TpaHcnoprepe OT-
CYTCTBYIOT, TaK KaK OHH «pPaccachIBarOTCSI»
IIpU JBUKEHUM MEXAY JIEHTOM TpaHclopTe-
pa Ha TEepBOM ydacTke W auadparmoit 5.
OcHoBa nBwxkercss HampaBo. [loaromy Ha
KJIEEBOM OCHOBE 6 HENPEPHIBHO 00pa3yeTcs
HayaJIbHbIA CJIOM MOBBILIEHHON KOHLIEHTpa-
IIUM BOpCA, KOTOPBII MOTOM Ha TPETHEM IO-
PHU30HTAIILHOM y4yacTKe paboueil moBepxHO-
CTH JIEHTBI PacTeT 3a CYET BOJIOKOH, 3aps-
JUBLIMXCS HAa 3TOM Y4YacTKe JIEHTHI, JBH-
JKYIIUXCSI HOPMaJbHO K OCHOBE, 3aIlOJIHSAS
BaKaHTHbIE MECTA.

W3nuiex He3akpenuBIIMXCS BOJIO-
KOH cobupaercs B smmke 9. OcHoBa 6 1BH-
JKETCsl BJIOJIb BEPXHEro eKTponaa 8 (ropu-
30HTAJIBHOTO, 3a3€MJIEHHOTO, CHHUMAIOIIETO
3apsiji C OCHOBBI).

B pab6orax [13, 14] mpemioxeH u
000CHOBaH HOBBIH CIOCOO KOHTpOJIS mHapa-
METPOB KayecTBa OJHOPOJHBIX YacTHI] (B
YaCTHOCTH CUHTETUYECKOTO BOpPCa), UCIIONb-
3yEMBIX NPU HAHECEHUM MOKPBITHI B DJIEK-
Tpudeckom mone. Ha puc. 7 mnpuBemeHa
CXE€Ma M BHEIIHUN BHJ yCTPOMCTBA MO 3TO-
My crnoco0y, B KOTOPOM HCHOJIb30BaHBI
yIOMSAHYTbIE paHee 3(P(EKThl «I10JeTaHus»
[4] u «oTknOHEHHS» [7], OOCYKICHHBIC pa-
Hee.

Kak BugHO M3 MaHHBIX pUC. 7 a, AJist
yAEpKaHMsI ABMXKYIIETOCS MEXY TOPHU30H-
TaJbHBIMU 3JIEKTPOJaMH 33JaHHOTO O00BEM-
HOT'O MJIM MacCOBOTO KOJMYECTBA MCCIEAY-
eMbIX YacTHIl 2 BOJIM3M BEPTUKAIBHOM OcH
CUMMETPHUH, BEPXHUU AIEKTPOA | BBIMOJIHS-
€TCSI BOTHYTBIM.
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4 Brrcokos.
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Pucynok 7. Cxema (), myabT ynpasJieHus (6), BHeNIHWiT BU ycTpoiicTBa (6), 3aBHCUMOCTH ToKa | |
00YCJIOBJIEHHOT0 IBHKYIIUMHUCS MEKAY YIEKTPOAAMH HCCJIeyeMbIMH YaCTHIIAMH, OT BpeMeHH t 1
MOMEHT tr, puKcanmm u3mMepsieMoro Toka |n

HwoxHuit s5ekTpoa pa3zieneH Ha JBe
4YacTH, BHYTPEHHUN U3MEpPUTEIbHBIN 3 U
BHEIIHUI 3a3€MJICHHBIA «OXPAHHBIN» KOJb-
[EeBOM oJekTponq 4 , MexAy KOTOPBIMHU
HAXOJIUTCA TUAJICKTPUUECKask MTPOKIaaKa S .

Tok | , 0OycioBieHHBIN TIEpEHOCOM
3apsiia ABMKYIIUMUCS MEXKIY U3MEPUTEIb-
HBIM 3 U BEpXHHUM | 3JIEKTpoAaMu UCCIEay-
€MBIMH YaCTUIIAMH 2 , U3MEPSETCS DJICK-
TPOHHOM cxemoi 7. Ero 3HaueHue BBIBOJNT-
cs Ha nudpoBoe Tabio0 ycrpoiicTBa (puc. 7
8).

C moMoMIpI0 IBUTATENS U YEPBSIIHON
nepefaun 8 HUKHUM DJIEKTPOJA MOKET MOJI-
HUMATbHCSI, OMYCKAaThCA M YCTAaHABIMBATHCS
Ha JI000€ KelaeMoe 3HAYeHHE PAacCTOSHUS
MEXIY JIEKTPOJaMHU, KOTOPOE KOHTPOIUPY-
ercs mo mudpoBoMy TabIO YCTpOHCTBA
(puc. 7 6). Ha smextpoa 1 oT crabuausupo-
BAaHHOTO BBIMPSMUTENST 6 MOXET OBITH IO-
JaHO JII000€ KenaeMoe 3Ha4YeHHE HarpsiKe-
Hus yepe3 1 kB B nuanazone 1 — 10 kB ko-

TOpPOE TaK)KE MOXET BBHIBOIUTCS Ha mHppo-
BO€ CBETOJMOHOE TabJI0 YCTPOMCTRA.

[Tpu mogade BBHICOKOTO HAIPSHKEHHS
oT Osoka ympaBieHust (puc. 7 6 )4acTHIIBI
(BopC), HachIlIaHHbIE MpPEABAPUTEIBHO Ha
aNeKkTpoa 3 ,3apsSKAOTCS U MPHUXOAAT B
JBIDKEHUE MEXIY AJIEKTPOJaMH. DTO TpH-
BOJIUT K POCTY TOKa (puc. 7 2), 10 TeX mop,
MOKa BCE OHHM HE pacrpeiessTcs paBHOMEP-
HBIM CII0OeM 00JIacTH BOJIU3M BEPTHUKAIHHOU
ocH CHMMeETpuH AeKkTpoaoB. [locnme dvero
TOK HaUWHAET YMEHBIIATHCSA U3-3a CTOJIKHO-
BEHUS YaCTHIl, IBIKYITUXCS B MPOTHBOIIO-
JOKHBIX HAMpaBlIEHUSAX. MaKcHUMalbHOE
3Ha4YeHHE TOKa |y M COOTBETCTBYIOUIMIA MO-
MEHT BpeMeHU tn ¢uKcupyercs B MaMATH
YCTPOMCTBA, W MOXET OBITh BBIBENEH Ha
udpoBoe TabI0 yCTpoiicTBa.

Kontponupyemoe 3Hauenue toka (In
), CBS3aHHOE HETOCPEICTBEHHO C MPOBOIM-
MOCTBIO MCCJIEIYEMbIX YacCTHII, U BPEMsI €ro
ycraHoBneHust (t, ) , 3aBucsIiee OT T.H.
«pa3eNIeMOCTHY YaCTHll, SBISIOTCA Xapak-
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.. lLnaxmeHko

TEPUCTHUKAMH UX KadecTBa, KOTOpbIE (UK-
CUPYIOTCSl B TaMSITH YCTPONCTBA.

OueBuAHBIMH IpeuMyIIeCTBaMU
3TOr0 yCTPOWCTBA MO CPABHEHUIO C €ro aHa-
JIOTaMH, MCIIONIb3YIOIIMMUCS Y Hac U 3a py-
0eK0M, SIBIISIOTCS:

1. KoHTponupyeMbie mapameTpsl u3Me-
PAIOTCS B YCJIOBUAX (BEMYMHA AJIEKTpUYE-
CKOTO TOJIS, BIAKHOCTh, TEMIIEpATypa, AaB-
JIeHHE) MPAKTUYECKU TOXKAECTBEHHBIX YCIIO-
BUSIM 3JICKTPO(PIOKUPOBAHHUS.

2. YCTpOHCTBO MO3BOJISIT O€3 BKIIIOUE-
HUSL DIEKTpodIIoKaTopa OTpadaThIBaTh He-
KOTOpBIE  peXHuMbl  (DIOKUpOBaHUs  0e3
BKJIIOUEHUS 3JeKTpodiokaropa. B yacTHO-
CTH, BEJIMYMHY HAMPSDKEHUS, TIPH KOTOPOM
MEXY JEKTPOJaMH Ui HEKOTOPHIX THUIIOB
00paboTaHHOTO BOpca HaOmrogaeTcss oOpa-
30BaHUE T.H. «CTOJOOB» M3 HCCIIEAYEMBIX
YacTHIl, YTO HAa MPOU3BOJCTBE JAET OCHOB-
HOU Opak Mpu UX BOSHUKHOBEHHH.

Ha puc. 8 u3o0paxxena cxema Jy1abo-
paropHo#i ycranoBku [15, 16], Ha KoTOpOIi
HCCIIEIOBATIAaCh BO3MOXKHOCTh JJIEKTPOCTa-
TUYECKOTO pAa3JIeICHUs] MOPOIIKOOOPA3HBIX
YacTHUI] OJHOM MPUPOJBI MO UX pa3Mepam, B
KOTOpOH Takke OBUTH HCIIOJIb30BaHBI 00-
cyxnaemble pusndeckue 3G QPexTol.

Pucynok 8. JlaGopaTopHasi ycTaHOBKA /11
pasziejieHHs] NOPOLIKOOOPA3HBIX KBA3HANIJICK-
TPUYECKUX YACTHII O UX pa3Mepam

YCTpOUCTBO COAECPKUT ABA DIEKTPO-
Jla, BepXHUW | U HWKHHM 2 , 3aKpETIICHHBIX
Ha JUOBJICKTPUYCCKUX IIJIACTUHAX, KOTOPLIC
MOTYT TIOBOPAUMBATHCA BOKPYT TOPU30H-

TIBHOM OCH C TIOMOIIbIO YCTAHOBOYHBIX
JUBJIEKTPUYECKUX BUHTOB 5 U 6 ; BBICOKO-
BOJIbTHBIA KIIIOY 3 , MOAKIIOYAIONIUNA BBI-
npsAMuUTeNb 4 K asiekTpoay 1 ; MexaHusMm mo-
Jlauu pasleNIeMbIX YacTHIl, COCTOSIIUN M3
JURJIEKTPUYECKOT0 IIJIaHra , HUKHUHM KOHel|
KOTOPOT'O BCTaBJICH B OTBEPCTHE B BEPXHEM
anekTpoae | , a B BepXHMI BCTaBlieHa Me-
Tajueckas Boponka 9 . Cucrema siek-
TpoaoB 1, 2 3akirodyeHa B BETPO3ALIUTHYIO
Kamepy 7/ . DIeKTpoJ 2 COEIMHEH C 3a3eM-
JIEHHBIM IIOJIIOCOM BBICOKOBOJIBTHOTO HC-
TOYHHKA MUTAHUS.

B HwxHell uyacTu pucyHka u3zobpa-
JKeHa KOHCTPYKIHS HUKHETO 3JIeKTpozaa 2 ,
CeueHHe KOTOPOro Mpe/CTaBIEHO B IPAaBOM
HIDKHEM yray puc. 8. Paamyc KpuBU3HEI
anektpoaa 140 mm.

PabGoTta Ha ycTpoiicTBE HMPOUCXOAUT
cleAyomuM o0pa3oM. YCTaHaBIMBAIOT C
MIOMOIIIFI0 YCTAHOBOYHBIX BUHTOB JKellae-
MbI€ 3HAUEHMsI YIJIOB PacTBOpa 3JIEKTPOJIOB,
BKJIIOYAIOT B CETh BBIIPSIMHUTENb 4 , 3aMbl-
KaloT K04 3 U 4epe3 BOPOHKY 9 mpocklna-
I0T HccleayeMblii oOpasel aHaIu3upyeMBbIX
YacTHI] OJAHOM MPHUPOJIBI U PA3IUYHOTO pa3-
Mepa B CMECH. DTH YacTHIIbI MOMAJIa0T Ha
HIDKHUH 3JIEKTPOA 2 , 3apsKaroTcs Ha HEM U
HAUMHAIOT JBUTAThCS IO HANpPAaBICHHUIO K
BEpXHEMY aJiekTpoay 1 , rae mepesapsika-
IOTCSl ¥ CHOBA JIBIDKYTCS K HIDKHEMY U T. 1.,
CMelasiChb B CTOPOHY OCJIAbJIeHMs 3JIEKTpU-
YECKOro MoJjis (BIpaBO B CXE€M€ Ha puc. 7).
Jlo Tex mop, moka BeTMYMHA HAIpPSKEHHO-
CTH DJIEKTPHUYECKOTO TOJSI Y HUYKHETO JJIeK-
TPOAa CTAHOBUTCS HEJOCTATOYHOM A OT-
pBIBa TIepe3apsIUBIIEHCS Ha HEM YaCcTHUIIBL.

Ecnmu »osra BelMYMHAa CTaHOBUTCA
MEHBIIIE HEKOTOPOTO KPHUTHYECKOTO 3Hade-
HUS, 3aBUCAIIETO OT F€OMETPUH YacTHUI[ OJI-
HOM mpupoabl (OAHONW TPOBOAMMOCTH U
IUIOTHOCTH), TO NPOIECC ABMKEHHS 3TOU
YaCTHUIIBI IPEKPAIIACTCS.

PaboTtocrnocobHOCTD ycTpoiicTBa
MpoBepsUIach JUIsl pa3iesieHusl o pa3Mepam
KPUCTANTMYECKOT0 TOpOIIKa 37I600pa, uc-
MIOJIB3YIOMIETOCST TIPU M3TOTOBJICHUU Kade-
CTBEHHBIX NUIM(OBAIBHBIX MaTepUAIIOB, KO-
TOPBIA COCTOAT U3 KPUCTAJUIOB CAMOTO pa3-
JMYHOTO Pa3Mepa,.

IIpoBeneHHBIE ONBITHI MOKA3AJIH, YTO
YacTHUIBl OOJBIIETO pa3Mepa IMPeKpariaoT
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CBOC JIBIDKEHHE OJIMXKE K MPABOMY KOHILY
HIDKHETO DJJIeKTpoaa 2 , T.e. MPOXOIAT
OonbIIMA MyTh BAOJIE OOpa3yloliel 3TOro
3JIEKTPOJIa 0 OCTAHOBKH, Y€M MEHBIIET0, 1
MOCJIE OMbITa Ha HWKHEM DJIEKTPOIE
HaOJII0aeTCsl HENMPEPBIBHOE paclpe/ieiICHUE
YaCcTHII IO UX pa3Mepy.

C moMompl 3TOM YCTAaHOBKE OBLI
MPOBEACHO pa3/ieJIeHue 4YacTHI] Ha JBE
dbpakuum, KOorjaa HanpsHKeHUE MOA0MPaIoch
TaKUM, YTO KPYITHBIC YaCTHUIBI TOMAAIH B
OyHKep, Kak MOKa3aHo Ha pHC. 7, a MEIIKUE
OCTaBAJIMCh Ha DJIEKTPOJE, MOCIE YEro CChl-
MAJIHUCh B OTAEIBHYIO €MKOCTb.

Pesynbrarthel 3TOro SKCIIEpUMEHTA
MoKa3aHbl Ha puc. 9.

—+

1MMm

—
Pucynok 9. Pazgesienue nopomka 3jb00pa Ha
JABe pa3MepHble (paKuumn

Ha puc. 10 noka3zana oJJHO U3 BO3-
MO>KHBIX KOHCTPYKIIUI yCTPOMCTBA, IIPEI-
JIO’KEHHAs 111 HEMPEPBIBHOTO pa3/ieIcHUs
YKa3aHHBIX YaCTHI] 10 pa3MepaM Ha TpU
¢dpakuuu, MoaApoOHO OMUCAHHAs B paboTax
[16, 17].
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