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DKCIEPUMEHTAIBHO UCCIEA0BaH ra30Bbld pa3ps MOCTOSHHOIO TOKAa MEXIY MEIHbIMU
AJIEKTpOJaMU B auana3zoHe TOKOB 5-20 A. Mex3JIeKTpOJIHOE pacCTOSTHUE BapbUpPOBAIOCh B
npexaenax 45-70 mm. KaTon npencrasisiia coboli cTepkeHb ¢ guameTpoM 10 MM U HaxoauICs
B MIOTOKE BOJBI, BBITEKAIOIIEM U3 JUAJIEKTPUYCCKOW TpyOKH. PaccMOTpeHBI Tpu BapHaHTa,
KOTOPBIE pa3IuyalIuCh PacIioNoKEeHHeM padouero Topia karoza: 1) Hax BOJoi; 2) BpPOBEHb C
MMOBEPXHOCTHIO BOJIbI; 3) MOJ BOJOW. Y CTAHOBJIEHO, YTO BO BTOPOM BapHaHTE B INIA3MEHHOM
cTonbe BOMM3M KaToja 00pa3yeTcsi MPOTsKEHHAs 30Ha C MHTEHCUBHBIM M3ITyY€HUEM aTOMOB
BoZlopoia. B Tperbem BapuaHTe 0OHapy)Ke€HA 3HAUUTENbHAS SPO3UsS KaTojaa. BreIsiBiIeHO, 4TO
B IIPOLIECCE IPO3UH 00Pa3yIOTCs MEIKOIUCIIEPCHBIE YACTHUIIBI METAIIIMYECKON ME/IH.

Bsenenue.

B nocnennue roapl HaOMIOJAETCS 3HAYMTENBHOE TOBBIINICHHE HHTEpPECa K Ta30BBIM
pa3psiiaM, Bo30ykJIaeMbIM B MPUCYTCTBUM BOJHOM cpenbl. MccrienyroTes pa3nuyHbie BUABI
ra3oBBbIX pa3psAOB: BBICOKOBOJIbTHBIE, HM3KOBOJIbTHBIE, MUMITYJIbCHbIE W Apyrue. Hemano
HCCIICIOBAHUI HAMPABJIEHO HA IPUMEHEHHUE Tra30BbIX Pa3psAa0B Ul CUHTE3a HAHOYACTHULL IO
BOJIOM M B BOJHBIX pacTBOpax. B 0030pHBIX CTaThIX MEPEUUCISIOTCS JECATKH CIIOCOOOB
OCYIIECTBIICHHS ATOTO Tporiecca [1-3].

[lenpro gaHHOM PabOTHI BUJIOCH SKCIIEPUMEHTAIBLHOE UCCIIEIOBAHKE Ta30BOTO pa3psia
MOCTOSIHHOTO TOKAa B BO3[yXE MPHU YCIOBUU BHEIIHETO OOTEKaHMS METAITTMYECKOro KaToja
MOTOKOM BOJBL. Yaimie BCEro TBEPIOTEIbHBIA KaTOJ MOJHOCTBIO MOTPYKAETCS B BOIHBIN
notok. Takoif BapuaHT pacroIOXKEHUSI KaToJa BCTpedaeTcs BO MHOTHMX pabortax [4-11]. B
BapUaHTax, KOT/la METAJUTMYECKUN KaTOJl BHICTYIAET U3 BOJHOTO MOTOKA WM OJIM30K K 3TOMY
COCTOSTHUIO, Ta30BBIA pa3psa manousyueH. lccriemoBaHuss B 9TOMl paboTe HampaBiIeHbI
M3YYEHHIO 3THUX BapHAHTOB.

OKCIEPUMEHT.

["a30BBIi pa3psn 3aKuraics B BO3AYXe MEXAY MEAHBIMU 3JIEKTPOJaMH IpU ToKax 5-15
A. VICTOUHUKOM MUTAHHS CITY>KHJ BBIIPSIMHUTENH CO CriIaXHBatommM (puiabTpoM. BeixomHoe
HarnpsbkeHue coctasisuio 1760 B. Tok orpannunBancs 6autacTHBIM pe3ucTopoM. Pazpsi 6bu1
OPUEHTHPOBAaH B BEPTHKATHLHOM HampaieHWu. KaTtoj pacmomnaraics BHH3Y, a aHOI —
HaBepxy. AHOJA MpeAcTaBIsLT co0oil BomooxjaxaaeMblil auck ¢ auamerpom 50 mm. OH
yCTaHABJIMBAJICS TOPU30HTAIBHO. KaTtox ObUT BBITOTHEH B BUJE CTEPXKHS C 3aKPYTJIEHHBIM
TOPILIOM M CMOHTHPOBAaH BHYTPH IM3JEKTpUueckoil TpyOku (puc. 1). Boma monmaBamace B
3a30p MEXAY METAJUIMYEeCKUM KaToJOM U BHYTpEHHeH cTeHkodl TpyOku. Jlns
OpeJOTBpallleHuss 00pa3oBaHMA HAKUIIM B CHCTEME OXJIAXJEHHUS HCIOJb30Bajlach
TUCTWUTMPOBaHHAs BOJa. Ee ymenpHas dSIeKTpudeckas IMPOBOAMMOCTD HAXOIWIACh B
npenenax ot 100 mo 600 MxCwm/cM. Takue HECKOJBKO 3aBBILICHHbIE 3HAUCHHS MOTYYMUIHChH
U3-3a COEP KaHUs XJIOpUAa HATpUs B y371aX M arperatax CUCTEMbl OXJIaXIECHUS.
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Puc. 1. Karonnwiit y3en. 1 — MenHblil cTepikeHb; 2 — quasiekTpudeckas Tpyoka. d — 10 mm; D
—12.7. Ctpenkamu yka3aHO HalpaBJICHUE TCUCHUS BOJIBI.

Hanpsokenne U uw  Ttoxk | peructpupoBaiuch UU(POBBIM  3alIOMUHAIONIINM
ocummorpagom AKMII-15/1 ¢ monocoii mpomyckanus 25 MI'nu. dotorpadupoBanue u
CHEKTPOCKOIHUSI  ra3oBOr0  pas3psga  OCYIIECTBISUINCh  CKOPOCTHOM  BHJIIEOKaMEpoit
BUJIEOCKAH-415 u BBICOKOCKOPOCTHBIM ONTOBOJOKOHHBIM CIIEKTpoMeTpoM AvaSpec-
3648. Buneokamepa mo3Boiisyia MOJIYYUTh KaJapbl ¢ skcno3unued 10 1 mkc. Cnexkrpomerp
perucTpupoBa M3ydeHHE B auamna3zoHe AauH BoJH 484-708 uHm c pazpemenuem 0.15 HMm
(mudpakmuonHas pemerka 1200 mTpUXoB/MM, BXOJHAs onTHYeckas Imenb 10 MKwm).
WznydyeHne OT OTHENBHBIX YYAaCTKOB pa3psAHOM 00JacTH MNPOEHUPOBAIIOCH  HAa BXOJ
CIEKTPOMETpa Yepe3 y3ell, CKOMOMHUPOBAHHBIN U3 cOOMpAIONIeH TUH3bI U ONTUYECKOM MIeH.

OnbITEl TPOBOJWINCH TPH Pa3IMYHBIX BBICTYAax N MEIHOTrO CTEP)KHEBOI'O KaToja.
bbuin BbIZIENIEHBI TPU BapHaHTa. XapaKTEPHBIM MPHU3HAKOM, Pa3UYaIOIIUM STH BapHAHTHI
JIpYyr OT JIpyra, TMOCIYXKWJIO PACIIOJIOKEHHWE BEPXHEro Kpas Topla KaTroja OTHOCHUTEIHbHO
YPOBHS BOJIBI B AMAJIEKTPUIECKOM TpyOKe (puc. 2).
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Puc. 2. MruoBeHnHsbIe (hoTorpaduu razoBoro paspsija npHu pa3HbIX BapHaHTax
o0TexkaHus karoja Bojol. Dxcrozunus 200 mxc. Topen MeTaun4eckoro KaToja: a — Hajl
BoJI0M Tipu h = 5 MM; 6 — BpOBEHb C TIOBEPXHOCTHIO BOJIBI, 6 — O] BOIO# Ha riryouHe 0,5 MM.
Pacxon Boabl: a (Bepxuuii psan) — 10 r/c; a (auxHMiA psag), 6, 6 — 1,5. CpenHee 3HaUeHHE TOKA:
a (Bepxuuii psa) — 10,0 A; a (HwkHUH psan), 6 — 14,7: 6 — 8,7. MeXIIEKTPOTHOE PACCTOSTHHE:
a—45 mm; 6, 6 — 50 Mm.

B BapuanTte a npu ManoMm pacxojlie BOAbI MPOMCXOANUIIO CYXKEHHME pa3psAJHOro KaHaja
OKOJIO KaTtoja (puc. 2a, HIKHUHA psan). Ha MrHOBeHHBIX (hoTOTpadusix STOT yU4acTOK paspsjia
NPOSIBIISICS. B ajloM IIBETE, YTO XapakTepHO Ui OanbMepoBckoil imHuuM Ho B crexTpe
U3JTy4EHUs BOJOPOAA.



[Ipu mepexone B BapuaHT 6 KapTUHA OKOJIO KaTOAAa HECKOJIBKO M3MEHWIAch. SIpKuit
y3KUH KaHaJl OKOJIO KaToJa Y/UIMHSIICSA U BBITATMBAJICS BEPTHUKAIBHO BBEpX (pHc. 26). Bokpyr
HEro 00pa30BaICs KENThINA (HOH.

XapakTepHOll OCOOEHHOCTbIO BapuaHTa 6 SBMJIOCH TO, 4YTO Pa3psSAHBIA KaHa
NPAaKTUYECKH 0 BCEH JUTMHE ObUT OKpAaIlleH B 3€JICHBIN 1IBET. Takast OKpacka CBUICTEILCTBYET
00 HUHTEHCHUBHOM IIOCTYIUIEHHHM aTOMOB MM B paspsaHyto obnactb. [lo-Bunumomy,
aToMapHas Meb 00pa3yeTcs B MEKTPOIU3HBIX IIpolieccax Ha KaTo/Ie.
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Puc. 3. Criektp u3mydeHwus ra30BOro paspsiaa (Bapuant 6). Paccrosaue ot katoga — 30 mwm.
Mexoanektpoanoe paccrosinue — 50 mm. [llupuna ontudeckoi menu 0,50 mm. Pacxon Boabl —
1,5 r/c. Tox — 10,0 A.

[IpucyrcTBue atroMoOB BOJOpOAA, HATPUS M MEIW B IUIA3MEHHOM CTOJ0€ Ta30BOTO
paspsijia MOATBEPIWIN CIEKTpaibHble ucciaenoBanus (puc. 3). PactpeneneHus n3aydarommx
aTOMOB BJIOJIb Pa3psIIHOTO KaHaa, OJyYeHHBIE B pe3yJIbTaTe UCCIEA0BAHNMN, B TOJIHOM Mepe
COOTBETCTBOBAJIM KapTHHAM Ha MTHOBEHHBIX (oTOrpadusix.

B BapuanTax a u 6 paspsan ropen yctoiunmBo. Ero snmekTpuueckue mapamerpbl ObLTH
CTaOWJIBHBI U MPAKTUIECKH HE MEHSUIUCH BO BpeMeHH (puc. 4).
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Puc. 4. OcuunnorpaMmsl Ta30BOT0 pas3psjia IpU pa3HbIX BapUaHTaX 0O0TEKaHUs KaToJa
Bosoi. Pacxox Boawsl — 1,5 1/c. YaenpHas anekrpudeckasi mnpoBogumMoctb — 370 MkCwm/cm.
MexnanekTpoaHoe paccrosiHue — 50 MM.

B Bapuante 6, T.e. KOrga MeIHBIA KaTOJ HAaxOAWICA NOJ BOJOH, MHPOHUCXOIMIIA
3HAYUTEIbHAs 3po3usi ero Topua. HexkoTopsie pe3ynbTaTbl MCCIEAOBAHUM ATOrO IMpolecca
npuBeNeHbl B Tabnuie. B onbITax ynenpHas 3JMEKTpUYECKasi MPOBOIUMOCTh BOJBI G ObLla B
npenenax 200 — 225 mxCwm/cm. IToTok Bomsr M coctasmi 1.5 r/c.



Tabmuma. Y aenpHas 5po3ust MEAHOTO KaTo/a.

<I> A 9 12 |15 |18
y, Mxr/Kon | 22.3 1 20.6 | 21.6 | 19.1

VYaenbHas 3po3usy MEIHOTO KaToJa OKa3alach JIOCTATOYHO OOJBIIONW BEIWYHMHOU.
HpI/IMe‘-IaTCJIBHO TO, YTO €TI0 YUCJICHHOC 3HAYCHHUC I10 MOPAAKY BCIIMYUHEL ABJIACTCA TAKUM KC
KaK B BAKYYMHOM MMIIYJIbCHOM pa3psijie IPU MHOTOKPATHBIX BKIIFOUYEHHSIX ToKa [12].

B nmpoaykrax 5po3uu  1MOA  MHUKPOCKONIOM B OTPAaXEHHOM CBETE€ OTYETJIMBO
POCMATPUBAIIUCh YACTHUIl METAJUIMYECKOHM MeIu, 4YTO TaKkKe CBUJIETEIbCTBYET O
BEPOSITHOCTH MPOUCXOKICHUSI MHUKPOB3PHIBOB. TEXHMUYECKHE BO3MOXKHOCTH MHKPOCKOIA
MO3BOJISIM HAOMIOAATh YaCTUIBl C pa3MepaMH B JECATKH MHUKPOMETpoB. Bo3moxHO, uTO
MNPUCYTCTBYIOT YaCTHIIbI €€ MCHBIINX Pa3MCpPOB.

BriBoabl

[ToTok BOjBI, OOTEKAIOIIMN MEAHBIA KAaTOJ, BBHI3BIBAECT CYIIECTBEHHBIC H3MEHEHMUS
CBOMCTB ra3oBoro paspsaa. Takue u3MeHeHUs HauOoyiee YETKO TMPOSIBISIOTCS B ABYX
BapHaHTAaX HAXOXJCHHS METHOTO KaToJa B BOJHOM IOTOKE. DTH BapHaHTHI Pa3IUYaOTCS
pacrosio)keHueM pabodero Topia KaToja: BpPOBEHb C MOBEPXHOCTHIO BOJABI M MO BOJoW. B
BapHaHTe, KOTJa TOpel] KaTo/la HaXOIUTCS BPOBEHb C IMOBEPXHOCTHIO BOJBI, B MJIA3MEHHOM
cTonbe BOMM3M Kartoga (GopMUpPYETCs 30HA, B KOTOPOW MpeoOiiafacT HW3IYyYCHHE aTOMOB
BOJIOpOoJa. MOXHO CUUTaTh, YTO MOJl BO3JEHCTBHEM Ta30BOr0 paspsaa oOpa3yercs MOTOK
H&pOBOILﬂHOﬁ I1J1a3MBI, HaHpaBHGHHLIﬁ OT IMOBECPXHOCTH BOJbI BEPTHUKAJIBHO BBCPX.

Oco0eHHOCTBIO JAPYroro BapHaHTa SBISETCS TO, YTO MEIHBIM KaToJ IMOJABEpraercs
3HAYNTEILHOU OpO3HHU. HNHTEeHCHBHOCTD OpO3HMHU HNPAKTHYCCKHU TaKasd KC, KaK B IIPOLECCEC
paspyleHHst MEJHOrO KaToJla MUKPOB3PBIBAMH IPH MHOTOKPATHBIX TTOBTOPHBIX UMITYJIbCHBIX
paspsizax B Bakyyme. Dpo3usi COMPOBOXKIACTCS 00pa30BaHUEM MUKPOYACTHUI] METATITHICCKOM
MeJIu.

[TosryueHHbIE SKCTIEPUMEHTANIBHBIE PE3YJIbTaThl MOTYT OBITH MOJIE3HBI IPU pa3paboTKe
IUIa3MEHHOW TEXHUKU JJIs T€HEpUpOBaHUS MApPOBOASHOM IJIa3Mbl, a TakKe AJs CHHTE3a
JUCIICPCHBIX YaCTHIl MC/IN.
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