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SMEKTPONMU3HbLIA AMNAPAT

l/I3o6peTeH|/|e OTHOCUTCA K Q3JIEKTPOSIM3HbIM annapataMm, B 4YaCTHOCTW, K MNOABWXHbIM
ANEKTPOAHBbIM MOAYNAM And WUCMNONb30BaHUA B peakUuMAX 3MneKTponu3a 1 CcUcteMax Aand

ANEKTPONN3a, BKNHHYAKLWNX NOABMXHbIE 3MNMEKTPOAHbIEe MOAYIN.

YPOBEHL TEXHWKMN

HacTosiee |/|3o6peTeH|/|e OTHOCUTCA K annapartaM AnAd BOCCTaHOBIEHUA TBepAOoro CblpbsA,
copgepxalwlero coegnHeHnAa MeTannoB UM coeaunHeHUd, TakKMe KaK OKuUcesl MeTarnna, And
O6pa3OBaHVI$-| BOCCTaHOBJIIEHHbIX NpPOAYKTOB. Kak wn3BecTHO u3 npeguwecTeyroliero ypoBHsA
TEeXHUKK, TakKne npouecCbl MOryT MUCMNONb3oBaTbCA, HanpuMmep, AOnAd BOCCTAaHOBIEHUA
COoeMHEHUN MeTanmoB WK CoeauHEeHUN nonyMmeTannoB 40 MeTansnos, nonymMmetannosB WU
YaCTUYHO BOCCTAHOBIIEHHbIX COEAWHEHWA, UNWU ANS BOCCTAHOBMEHWUS CMecell CoeAuHEeHWIn
MeTannos And O6paBOBaHVIFI cnnaBoB. YTobbl 3bexaTtb I'IOBTOpeHVIf/'I, B HacToAweM JOKYMEHTEe
TEPMUH «MeTann» 6yneT Mcnonb3oBaTbCA ANA OXBaTa BCEX TaKUX NPOAYKTOB, KakK MeTannbl,
nonyMmeTannbl, cnnaBbl, UHTEpMEeTannnyeckne coegunHeHua M 4aCTUYHO BOCCTaHOBIEHHbIE

NpPOAYKTHI.

B nocneaHve roabl BO3HWK BoNbLIOM MHTEPEC K NPSIMOMY MPOU3BOACTBY METANNOB C MOMOLLbIO
BOCCTAHOBIEHNA TBEPAOro Cbipbs, Hanpumep, TBEPAOro Chbipbs Okucu meTanna. OgHuMm 13
Takux NpoLLeccoB NPAMOro NpoM3BoACTBa ABNAETCH NPOLECC 3NEKTPONTUTUYECKOrO pasnoXeHus
Cambridge FFC (onucanHbin B 3asBke WO 99/64638). B npouecce FFC TBepaoe coeguHeHue,
HanpuMmep, TBepAbll OKWCen MeTanna, pacnonaraeTcd B KOHTakTe C KaToaoM B
3NEKTPONUTUYECKON siYenKe, coaepxallen pacnnaBneHHyo conb. Mexay katoaom v aHoaoM
AYENKM NPUNOXEH 3NEKTPUYECKUA noTeHuman, Tak 4tobbl coeanHeHWe BOCCTaHaBnuBanocs. B
npouecce FFC, noTeHuman, KOTOpblA BblpabaTbiBaeT TBEpAOE COEAWHEHWE, HUXe, 4YeM
noTeHUMan ocaxaeHusa ANs KaTUOHa U3 pacnnaBneHHoW conu. Hanpumep, ecnv B KayecTBe
pacnnaBneHHOW COMM WCMOMb3yeTca Xnopwua KanbUus, MOoTeHuuan kaTtoda, Mpu KOTOPOM
TBEepAoe coedWHEeHWe BOCCTaHaBMMBAETCH, HWXe, YeM MoTeHuuan ocaxaeHus Ans

OCaXaeHHOoro n3 conn MeTannm4eckoro Kanbuu4d.

MNpepnaraloTca Apyrme BOCCTAHOBUTENbHbIE MPOLECcChl ANsi BOCCTAHOBMEHUS Cbipbs, B BUAE
NOAKMIOYEHHOro K KaToAy TBepAoro MeTamnfMyecKoro COoefuHEHWsl, Takue Kak MonsipHbIN
npouecc, onucaHHbln B 3asBke WO 03/076690, n npouecc, OMUCaHHbIA B 3asiBke
WO 03/0483969.
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Mpy TpaguuMoHHOW peanusaumm npouecca FFC u apyrx npoueccoB 3nekTponmuTUYecKoro

BOCCTaHOBI1EHNA, KaK NpaBWIiO, BKIMKOYaeTCA NpouM3BOACTBO ChbipbA B BUAe 6p|/|KeTa mnn
npeKypcopa, M3roToBrneHHoOro n3 NnopoLUKa TBEepaoro coeIMHEHNA, noanexauwero
BOCCTAHOBJEHUIO. DTOT 6pI/IKeT 3aTeM TWaTeribHO CoOeUHAETCA C KaToA0OM, YTO obecneuvBaeT
NnpoTeKaHne BOCCTaHOBINEHUA. Korpa paa 6pI/IKeTOB coeaMHeEH C KaTodoM, KaTod MOXeT
onyckatbCdA B pacnnaBnieHHYK COlb, W 6pVIKeTbI MOryT BOCCTaHaBJINBATbCA. Onepau,vm
npon3soacTea M npucoegnHeHuA 6pI/IKeTOB K Katody OYeHb TpyaoeMKas. XoTa aToT cnocob
Xopouwo pa60TaeT B J'Ia60paTOpHOM mMacwtabe, oH He onpasabiBaeT ceba B MaccoBom

npon3soactee MeTasnsna B NpOMbILLIEHHOM maclutabe.
LleJ'IbPO I/I306peTeHI/IH ABNAETCA CO3daHMe  3NEeKTpOosin3HOro annaparta, KOMMOHEHTOB
ANEeKTpPOosIn3Horo annaparta wu cnocoba NnPpUMEHEHUA OJNEeKTpPOoSIM3HOro annaparta, 6onee

I'IpI/ICI'IOCO6J'IeHHOI'0 Ana BOCCTaHOBIEHUA TBEPAOro CbipbA B MPOMbILLIEHHOM MacwTabe.

CyuiHocTb n3obpeTteHuns

l/1306peTeHV|e npegycMmatpuBaeT, B €ro pas3nnyHbIX acnekrtax, NOABWKHbIN GﬂeKTpO,EI.HbIVI
Moaynb AnA BBeAeHUA B KOHTaKT C Kamepoﬁ ANEeKTponn3a Ui 3NeEKTPOJIM3HbIM annapaToM,
CUCTEMY 3NEeKTponn3a, BKM4YakoLyo NoABWXHbIN 3J']eKTp0,EleIl7I Moaynb; crnocob ANEeKTponn3a
N 3NeKkTpoa AnA Moayna 3NeKTponn3a, pacKpblTble B 3adABNAEMbIX HE3aBUCUMbIX MYHKTaX
d)OpMyJ'IbI, Ha KOTOpble 6yﬂyT aenatbca CCbIInKN. rlpe,El,l'IOLITVITeI'IbeIMI/I nnum
npenmywieCtBeHHbIMAU  OTINUHUTENbHBIMU  HYEPTaMU M306peTeHVI$| ABINAKOTCA T€, KOTOopble

YCTaHOBNEHbI B PAa3HbIX 3aBUCUMbIX MYHKTaX d)OpMyJ']bI.

Takum o6pa3oM, nepBbli acnekT u3obpeTeHUss MOXeT npeaycMaTpuBaTb MNOABWXKHbIN
3NeKTPOAHbIA MoAyNb AN BBEAEHUS B KOHTaKT C KaMepon anekTponusa. [oABWXKHbIN
3MNeKTPOAHbIA MOAYrb, KOTOPLIA MOXeT, B KayecTBe anbTepHaTuBbl, Ha3blBaTbCA MOABMXHOM
3NeKTpoAHON cBOpKoM MMM MOABWXKHBLIM 3MNEeKTpOoAHbLIM annapaToM, BKMYaeT nepBbli
3MneKTpod, BTOPOW 3MEKTPOA U NOABECHYIO KOHCTPYKLMIO, CoAepXKallylo NOABECHON CTepXeHb.
MNMoaBecHOW cTepXeHb COoeAWHEH, NPeAnoYTUTENbLHO Ha OAHOM KOHLIe CTepXHs, C NepBbiM
anekTpoaoM. BTopoli anekTpon noagelleH MNU NoaaepXvMBaeTcs NMOABECHOW KOHCTPYKUMEN, 1
nogBecHas  KOHCTPYKUMS, KpoMe  TOro, BKMKYaeT, Mo  MeHblueh Mepe, OAHY
3MNeKTPOU3IONMPYIOLLYIO pacnopky ANS yaAepXaHWs BTOPOro anekTpoaa B NPOCTPaHCTBEHHOM

pa3aeneHnn ¢ NepBbIM 3NTEKTPOOOM.

MpeanoYTUTENLHO, NEpPBLIA 3MeKTpoA npeacTaBnseT coboi KOHTaKTHbIA KaTod, a BTOpOW

aneKkTpoa npeAcTaenseT coBON KOHTAKTHBLIA aHO/; KOHTaKTHbIA KaTO[A WM KOHTaKTHbIA aHon
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MOryT CoegMHATLCA C MCTOYHWMKOM 3HEeprun And co3faHud noTeHuuana Mexay KOHTaKTHbIM

KaToOAOM N KOHTaKTHbIM aHOAOM.

SJ'IeKTpOD,Hbe/'I MOOylnb MOXKeT, npenMmyuecCcTtBeHHO, UCNOoNb30oBaTbCA AO5A BOCCTAHOBIEHUA
TBEPOOro Cbipbd, Npeano4vYTUTerlbHO, BOCCTAHOBMEHUA METANJIM4eCKoro coegmHeHud, TaKkoro
KaK OKucesn MeTtanna. ﬂpennhoMTeano, TBEpAOoE Cbipbe yOEpPXKMBAETCA B KOHTAKTE C I'IepBOf/'I
NOBEPXHOCTBLKD NepBOro arnekTpoda TaKnM 06p330M, YTO TBepAoe Cblpbe MOXET ObITb

BOCCTaHOBJ1EHO C NOMOLUBIO 3NEKTPOIIN3a.

OcobeHHO npeanoyYTUTENbHO, YTOOLI 3MEKTPOAHbIM MOAYMNb BKMKOYaN TaKkKe KpbIWKY Ans
3aKpbiBaHWS U OTKPbIBAHUS KaMepbl 3MNeKTponu3a, Koraa Moaynb HaxoauTcs B KOHTakTe ¢
Kamepon arnekTtponu3a. Kpbllwka, NpevMyLlecTBEHHO, B3aMMOAEWCTBYET C MOBEPXHOCTLIO
oboaa, okpyxatollero oTBepCTUE KaMepbl 3NEKTPONN3a, ANsS repMeTnsauum oTBEPCTUS Kamepbl
anekTponu3a wwvnu Ana noaaepXaHwus, No MeHbluerd Mepe, Beca 3MNeKTPoOHOro MoAyns.
TemnepaTypbl B Kamepe 3neKTponusa B Mpolecce peakuvu 3reKkTponusa B pacnnaBneHHON
conn moryt gocturate 1200°C. Kpome TOro, B npouecce TUNUYHOW peakuuu 3nekTponusa
BblAENAITCA pasnuuHble rasbl. Takum obpasom, MoxeT ObiTb NpeanoyYTUTENbHLIM, YTOObI
KpbllLKa Morna repMeTu3MpoBaTb Kamepy, UnvM AeACTBOBaTb Kak YMNINoTHEHWEe ANs OTBEpCTUs

KaMepbl 3N1EKTPOSIN3a, B npoLuecce peakunn 3neKTponmsa.

Bo BTOPOM acnekTe, |/|306peTeH|/|e MOXET npeagycMaTpuBaTb NOABWXHbIN SﬂeKTpo,EleIVI Moaynb
AnA BBeAeHNA B KOHTaKT C Kamepoﬁ ANEeKTpOoIn3a, BKMOYaOLWNA aHoa 1 KaTtoa Ans yAaep>XaHuA
nopunn TBEPAOro Chblpbda, Np BOCCTAaHOBMNEHUN NOCPEACTBOM 3NEKTPOJSIN3a B pacnnaBlieHHOM

CONneBOM aNeKTponnTe, Npu4eM Cbipbe YOEPKNBAETCA B KOHTAKTE C KATOAOM.

SJ'IeKTpOD,Hbe/'I MOOyNb MOXeT, KpOMe TOro, BKMKYaTb KPbIWKY OANA 3aKpblBaHUA U OTKPbIBAHUA

KaMepbl 3J1EKTPOSIN3a, KaK ONMCcaHo BbilLE, B CBA3U C NEPBbLIM aCNMEKTOM |/|3o6peTeH|/|s=|.

B TpeTbeM acnekTe, nzobpeTeHne MOXeT npegycMaTpuBaTh NOABWKHBIA 3NEKTPOAHbIA MOAYMb
Ansi BBEAEHUSI B KOHTAKT C KaMepoW anekTponusa, npuydem, NoaBMKHbIA 3NeKTpoaHbIA MOay b,
coaepXalluii NepBbliA 3NeKTPoA M KpbilKy. Korga noaBuKHbIA anekTpon BBeAEeH B KOHTaKT C
3NeKTPONM3HbIM annapaToM, NepBbI 3NeKTpoa pacrnonaraeTca B Kamepe 3MeKTponunia Takum
06pa3somM, YTO MOXET MCMonb3oBaTbCA ANS 3MNEeKTPonM3a, W Kpblllika nepekpbiBaeT oTBepcTMe

KaMepbl 3J1EKTPONIN3a.

K 3aaBke Ne 201390604
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ﬂpennhoMTeano, Korga ™Moayrnb BBe€AEH B KOHTAKT C Kamepon ANEeKTpOonn3a, KpbllKa

repmeTun3mpyeT oTBepCTne KaMepbl 3rieKTpornn3a. Kak onucaHo BblLLe, TeEMNepaTtypa B KaMepe
ANEeKTpOosin3a MOXeT ObITb BbLICOKOW, W MOTyT BblAENATLCA ra3bl. |_|03TOMy, MOXET OKa3aTbCA
npeanoyvYTUTENbHbIM, 4YTOObI KPbllWWKa Ha 3NekKTpogHOM Moadyne repMmeTn3vpoBaria otBepcTtue B

KamMepe aneKTponnaa.

rlpeI/IMyLLl,eCTBeHHO, BapnaHT 3NeKTpoAHOro moaynda MOXeT BKIMo4YaTb BTOpOI?I anekTpod, B
KOTOpOM, npeanoyTUTenbHO, I'IepBbII?I ANEeKTpoa 4ABIAE€TCA KaTtoaoM, a BTOpOI?I ANEeKTpoa

ABNAETCA aHOOOM.

ﬂpennhoMTeano, ANEeKTpoa Unn anekTpodbl N KpbilKa MOryT nogaepxmBatbCA C NMOMOLLBbHO
I'IOE,BGCHOVI KOHCTPYKLWN, BKJ'HO“Ia}OUJ,eVI I'IOD,BeCHOf/'I CTEpPXEeHb W J3NEeKTPOU3OINUPYHLLYIO

pacropky.

B 4YeTBEepTOM acnekTe, M306peTeHme MOXeT npegycMmaTpuBaTb NOABWKHbIN GJ'IGKTPO,D.HI:IVI
MoAaynb AnA BBeQEeHUA B KOHTAKT C Kamepoﬁ ANeKTponunsa, npn4em NOABWKHbIN GI'IeKTpO,EI.HbIVI
MOoaynb BKMOYaeT NOABLEMHBLINA 3NEMeHT Ans ocyulecTBneHna noamemMa Moaynsd, I'IepBbIVI
3NneKTpoa, COEAMHEHHbIA C HWKHMM KOHLIOM MOABECHOro CTEPXHA, W noAnpyXWHeHHblIe
yCTpOVICTBa, pacnonoxeHHble Mexay noaobeéMHbIM 3IEMEHTOM U BEPXHUM KOHLIOM nNoaABECHOro

CTepXH4A.

MOD,yJ'Ib MOXET coaepXXaTb HECKONIbKO MNoaABECHbIX CTGp)KHeIZ, M MoOXeT OblTb cHabxeH
noanpyxmHeHHbIMA yCTpOI?ICTBGMI/I, pacnonoXeHHbiMM MeXay BepXHUMM KOHUOM KaXaoro
noaBeCcHoOro cCTepXHA W NOABEMHbLIM 3N1EMEHTOM. I'Ipe,qnhoMTeano, noanpyxXmHeHHbIe

yCTpOVICTBa BKIMHOYAKT NPYXNHY, HANPpUMeEP, CNNPanbHY NPYXWHY UINX TAPEnb4YaTylo NMPYxXUHY.

B BapnaHTe noABMXHOIMO 3NeKTpoaHOro moaynd Moryrt ObITb npeaycMoTpeHbl cneayrouine

AOONOoNHNTENbHbIE 0cobeHHOCTK, B COOTBETCTBUN C YeTbIpbMA acnekTamMn, onncaHHbIMU BblLLE.

MOD,yJ'Ib MOXET cCoaepXaTb aHoAa, BbIMNONTHEHHBIA 13 yrnepoaa, wunnm cop,ep>|<au_|,|/||7| ero,
HanpuMmep, aHoAa, cop,ep>|<au_|,|/||7| Fpad)I/IT. AHog MoXeT ObiTb BLINOMHEH U3 anbTePHATUBHbIX

MaTepunanos, TakMxX Kak I/IHepTHbe/'I MaTtepuan aHoga.

MOD,yJ'Ib MOXeT BKIoYaTb MNOABECHOMN CTepXeEHb, N CTEPXEHb MOXeT ObiTb BbLINOMHEH U3
mMeTannmn4eckoro mMmartepuana, KOTOprf/'I COXpaHAaeT NpOYHOCTb NpPpU BbICOKMX TeMnepatypax.

Hanpvmep, noaBecHOW CTepXeHb MOXeT ObiTb BbIMOMHEH W3 HepXaBelollen cTanu Unn u3
K 3aaBke Ne 201390604
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BbICOKOI'IpO‘-IHOf/'I HI/I3KOJ'IeFI/IpOBaHHOI7I ctanm, nnn n3 HUKeneeoro cnrnaea. CI'IeLI,I/IaJ'II/ICTy B

AaHHoWn o6nacTu N3BECTHBI pas3rnnyHble noaxogdllime BbICOKOMNpPOYHbIE METansbl.

MOD,yJ'Ib MOXeT BKIN4YaTb 3IEeKTPpOoOU3OoNMpyrLme pacropkKA. Takune pacrnopkmn MoryTt ObITb
BbINOMHEHbI K13 mnboro nogxogdllero martepuaria, TaKoro KaK KepaMWuKa. Moaxoasauwas
KepaMnKka Ond Mcnosib30BaHNUA B Ka4ecTBe C-)J'IeKTDOVISOJ'IVIDYIOI_Lleﬁ PaCnopKM MOXEeT BKMKO4YaTb

okuck antoMmHua (Al,O3), okmck UTTpus (Y,03), HUTpUA Kpemuus (SisN4), n HUTpuag 6opa (BN).

Moaynb MOXeT, No NpeuMMyLLecTBY, BKMOYaTb OAWH UMW HECKONbKO BMMOMSIpHbIX 3NeMeHToB
ANs yBenUYeHus nnowaam noBepxHOCTU kaTtoaa, NpeaHasHauYeHHon Ans anekTponusa. Moayne,
coaepxawuin  BunonsipHole 3MeKTpoAbl, MOXHO OnucaTb, Kak coaepXaluin BunonsipHyo
GaTtapeto. bunonspHbIA anekTpon npeacTaBnsaeT coboi anekTpon, KOTOpbI NOMELLEH Mexay
KOHTaKTHbIM aHOAOM M KOHTaKTHbIM KaTOAOM, TaK YTO OH pa3BMBaEeT aHOAHYIO MOBEPXHOCTb U
KaTOAHYIO MOBEPXHOCTb, KOraa MeXAy KOHTaKTHbIM aHOAOM M KOHTAKTHbIM KaTOAOM CO34aH
noteHuunan. [MpeanoYTuTenbHbIM SBRASETCA MOAyNb, coaepxawuin GunonsipHyro GaTtapeto,
PacnomnoXeHHyl0 TakuMm o06pasoM, YTO KOHTaKTHbIA aHoA4 HaxoguTcs Hag GunonspHbIMU
aMneKkTpodaMK, a KOHTAKTHBLIA KaTod HaxoauTcsa nod 6unonspHbiMWM  3nekTpodamu. 37O
NpUBOOUT K TOMY, YTO BEPXHME MOBEPXHOCTU BMNONAPHbLIX 3NEeKTPOAOB CTAaHOBATCHA KaTOAHLIMM,

4YTO MOXET cnocobcTBOBATh yaepXaHuio TBepaoro Cblpba Ha BerHeVI NMOBEPXHOCTW 3NeKTpoaa.

MpegnoytTuTenbHbIM ABRSETCA TO, YTOObI NOABWXKHbLIA 3NEKTPOAHBLIA MOAYNb B COOTBETCTBMM C
BapMaHTOM M306peTeHMs MCMOMb30Bancsa Ans BOCCTAaHOBMNEHMS TBEPAOro Cbipbsi C MOMOLLLIO
npouecca 3NeKTpoNUTUYECKOro BOCCTAHOBIIEHWUSA, TAKOrO Kak SNeKTporMTUYecKoe pasnoxeHue.
Hanpvmep, BocCTaHOBNEHWE MOXeT BbINOMHATLCA € nomolbo npouecca FFC Cambridge
3AMNEeKTPONUTUYECKOrO pPasnoXeHUs, Kak packpbiTo B 3asBke WO 99/64638, nnn ¢ nomoLlsto
nonapHoro npouecca, packpbitoro B 3asske WO 03076690, vnu ¢ MNOMOLLBLKD BapwaHTa

XUMUYECKN aKTUBHOrO MeTanna, packpbitoro B 3asske WO 03/048399.

TBep/J,oe Cbipb€ nNpeanoyYTUTeNnbHO W3roToBIEHO W3 pdAda  COCTaBNAROWMNX 3NEMEHTOB.
I'Ipe/:moulTMTeano, yTObbI OTAElNbHbIE COCTaBNAKLWNE 3NTEMEHTBI CbhIpbA Obinn B Buvae rpaHyn
nnn 4actuud, mnn B BUOE 6pI/IKeTOB, N3roTOBMNEHHbIX Crnocobom I'IOpOLIJKOBOVI MeTannyprin.
M3BecTHble cnocobbl O6pa6OTKVI NOpOLUKOB, npurogHble AnA U3rotoBneHUA TaKux 6pI/IKeTOB,

BKIMKH4aKT, NTOMUMO npo4yero, npeccoBaHue, LUINMNMKEPHOE NNUTbE U 3KCTPY3UIO.

BpukeTbl, U3roToBneHHble NocpeacTBoM 06paboTku nopollka, MoryT UMeTb opMy rpaHyn.

Cnocobbl 06paboTky Mopollka MOryT BKMYaTb NOGON M3BECTHbIA TPagULMOHHBLIA MeTon
K 3aaBke Ne 201390604
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WM3roTOBMNEHUS, TaKoW Kak JKCTPY3nd, pacnblneHne w1 oTBepxaeHne wunM cCcMellunBaHue
1onacTtHblIMKW CcMecUutTendamm U ap. Cd)OpMOBaHHbIe CoCTaBnawwme 3rneMeHTbl CbipbA MOTYT
ObITb CreYeHsbl and yJ'Iy‘-ILIJeHI/IFI/yBeJ'IVI‘-IeHI/IFI NX MeXaHM4eCKoWn MPOYHOCTMH, AocTaTo4HOW AnA

BbINOJTHEHUA HeO6XOD,I/IMbIX MeXaHNYEeCKNX onepau,MVl.

Bo3moxHoO, npeanoyvYTuTenbHO, 4yTObBI CbIpb€ MOITIO 6bITb CBO60}JHO HacCbINMaHO Ha NOBEPXHOCTb
anekTpogos B MoAyne. B HacToslwee BpemMda MHoOrme cnocobbl ANEKTPOSIUTUHECKOIO
BOCCTaHOBIIEHNA O5NnA BOCCTaHOBINEHWUA TBEepAOoro CbipbdA BKMAKOYaklT CTagnto coeguHeHUA
OoTAElNbHbIX 3NeMeHTOB WK 4YacTtuy TBepaoro cCbipbA C KaToAOM. I'IpemmymeCTBeHHo,
|/|3o6peTeHv|e MOXET NO3BOJINTbL BBOAUTL UMK pacnonaratb 6orblloe KONMMYecTBO CbIipbA Ha

BEPXHUX NMOBEPXHOCTAX 3NEKTPOAOB, NPOCTO HACbIMNasaA ero.

Cblpbe MOXeT OblITb pacnpegeneHo no BerHeI71 NOBEPXHOCTN OTAENbHbIX 3NEeKTpoaOoB B
3NeKTpoaHoM Moayne. B npegnoyYTuTenNbHOM BapwWaHTe, AOnA obecneyeHns AocTtyna AanAa
3arpy3ku, Cbipbe€ MOXET HaHOCUTbCA Ha OTAENbHbl€ 3MNMeKTpOoAbl C NOMOLWbKD yaaneHua 3Toro
aneMeHTa M3 Moayns. ﬂOCTyI'I MOXeT OblTb obneryeH, HanpuMmep, nytemMm nogbemMa unum
BblABUraHNA 4YacCTW 3neKkTpoda M3 MOoAynd, 3acbiNaHUA CbIpbA WU YKNaaKW CbipbA ApPYrMm

cnocobom, n YCTaHOBKU UMK 3aaBUraHNA 4aCTU 3NeKkTpoaa 06paTHO B MOAyIb.

Matbln acnekT I/I306peTeHI/Iﬂ MOXET npeaycMaTpuBaTb crnocob BOCCTaHOBMEHUS TBEPOOIro
CblpbA, BKNIOYAOLWMA Takue cTaaun: 3arpy3ka TBepaoro cCblpbAa Ha NepByrd NOBEPXHOCTb
nepBoOro anekTpoda noABUXHOIO 3aneKTpoaHOro moaynd, npudem 3ﬂeKTp0D,HbII7I Moayrnb
BKNo4aeT I'IepBbII7I anekKTpoa m BTOpOI7I aneKkTpoa, yCTaHOBﬂeHHbIVI Ha pacCToAHMKN OT MEPBOIro
3NeKTpoaa, nepBad NOBEPXHOCTL 3NEKTPOAA BO BpPpEMA UCMOJb30OBaHNA CTaHOBUTCA KaToOHOW;
BBeAeHNEe NOABUXHOIO 3NeKTpoAHOro MoAynAa B KOHTaKT C KaMGDOVI ANEKTpOsin3a TaKnM
o6pa30M, YTO MOBEPXHOCTb 3JEKTPOOAA WU Cblpb€ HaxXoOATCA B KOHTaKTe C pacnnaBneHHon
COJbO, cop,ep>|<au_|,e|7|cs=| B KaMepe 3NneKTpornn3a; U npunoxeHne HanpsaxeHnda K 3NeKTpogHoOMy
Moaynkw TaknMm o6pa30M, YTO KaTOAHLIA MNOTeHuMan Ha nepBoM MOBEPXHOCTU MEPBOro

ANeKTpoaa NpmnBoAnNT K BOCCTaHOBJTIEHUIO CbIPbA.

SJ'IeKTpOD,Hbe/'I MOOyInb MOXeT ObITb  NOBLIM ANeKTpoaHbIM  MoAyneM, packpbiBaeMbiM B

HacTosdLleM OOKYMEeHTE.

TepMI/IH «pacnnaBlieHHad COollb» (KOTOpaFI, KaK BapWaHT, MOXET Ha3blBaTbCA pacrnsjiaB COIuy,
paCI'IJ'IaBJ'IeHHbIVI coneBon ANEKTpOoINT Unn 3]'IeKTpOJ'II/IT) MOXET OTHOCUTbLCA K CUCTEMaM,

BKMIOYAKOILIMM OfHY COMb WMNM CMecCb Cconeil. PacnnaBneHHble COMW, B  3HAYeHWUW,
K 3aaBke Ne 201390604
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ncnonb3yemMomMm B HacTosLLEN 3asiBKe, MOryT TakXe coepXaTb KOMMOHEHTbLI, HE ABNAKLNECA

CONnaMKn, TaKme KaK OKUCIHbl. ﬂpennhoMTeano, pacnnaBneHHble CON1 BKMNKOYaKT CONn
ranonaHblX MeTannos MM CMecu conen ranougHblXx MeTannos . OcobeHHo
npeanovYTUTENbHaA COJflb MOXET BKINKYaTbhb Xnopua KanbLuus. I'IpennhoVlTeano, COINb MOXET
copgepxKatb ranonagHoe coeaguHeHne W OKucesn MeTanmna, TakKme KakK Xrnopua Kanbuna C
paCTBOpeHHOVI OKMUCbIO KanbuuA. I'Ipm ncrnonb3oeaHun 6onee OAHOW conu npeanoyYTuTeribHbIM
MOXeT OKas3aTbCs MCMONb30BaHNE 3BTEKTUYECKOro coctasa unm 6nuskoro K OBTEKTUHECKOMY
COCTaBa COOTBeTCTByPOLLI,eVI CMeCHu, HarnpumMep, aAna CHUXeHnA TO4KK naBneHunA I/ICI'IOJ'Ib3yeMOVI

conn.

Pasnun4yHble acnekTbl 1 BapuaHTbl VI306peTeHVIFI, packpbITble 30eCb, MOTYT ocobeHHO noaxoanTh
Ansi BOCCTaHOBNeHus 6onblunx napTvu7| TBEpAoro cCbipbA B MPOMbILLNIEHHOM MacwTabe. B
YaCTHOCTHW, BapWaHTbl NOABWXHOIMO 3NEKTpOoAHOro MOoAynd, BKNo4dakwlwero BepTUKanbHoOe
pasmMelleHune 6MI'IOJ'IF|prIX anekTpoaoB, MOryTt obecneynTb BO3MOXHOCTb pacnonaratb
6onblloe KONMU4ecTBO 6MI'IOJ'IF|prIX 3NEeMEHTOB Ha HebonbLOoN 3aHMMaeMon nnowiaan
npeanpuaTng, Sd)d)eKTMBHO yBennimBaa KoOnu4ecTtBO BOCCTaHOBIIEHHOro npoAdyKTa, KOTopoe

MOXeT ObITb nony4yeHo Ha eanHWUy nnowaau o6pa6aTblBa|0u_|ero npeanpuaTua.

Pasnn4yHble acnekTbl U BapuUaHThbI I/1306peTeHI/1ﬂ, PacKpbiBaeMoro 3aechb, ocobeHHo nogxoaAaT
Ana npomssoacTea MeTanna nyteM BOCCTaHOBNEHUA TBEPAONO CbipbA, coaepXallero TBepD,bII?I
okucen MeTtana. Yuctble mMeTtannbl MOryT 06pa3OBbIBaTbCﬂ npn BOCCTaAHOBNMEHNN YUCTbIX
OKMcnoe MeTanna m cnnaeoB, U UHTepMeTannMyeckne coeguHeHUA MOryT O6pa3OBbIBaTbCﬂ
npn BOCCTaHOBIEHWUW Cblpbd, cogep’Xallero cMecum OKUCNoB MeTanna wunMm cCcMecn 4YUCTbIX

OKMCInoB MeTanna.

HekoTopble BOCCTAHOBMTEMbHbIE MPOLIECCHI MOFYT OCYLIECTBMATLCA TOMbKO Toraa, Koraa
pacnnaeneHHas colnb UMW 3MNeKTPonuT, UCMONb3yeMbI B NpoLIecce, COAEPXKUT BUAbI MeTanmos
(XMMUWYECKM aKTUBHbLIX MeTanmnoB), KoTopble 06pasytoT 6onee yCTONYMBbLINA OKMCEN, YEM OKMCEN
MeTanna unu coefMHeHve, noanexallee BOCCTaHOBNEHU0. Takas uHopMaums MoxeT BbiTb
nerko nony4yeHa M3 TePMOAMHAMMWYECKMX AaHHbIX, 0COBEHHO AaHHbIX O cBOBOAHON AHEeprum
MM6bca, n MoxeT OblTb MPOCTO onpeaeneHa U3 cTaHAapTHOW AuarpaMMbl OnnMHrema unu
Avarpammbl  npeobnagaHus wnM  guarpaMmmbl  cBoGOAHOW  3Heprum MMe6ca.
TepmoanHaMmyeckne AaHHble 06 YCTOMYMBOCTM OKUCIIOB M AMarpamMmmbl 3nnvHrema AOCTYMHbI
W TMOHATHbI 3NEKTPOXMMMKaM W cneumanictam B obnactm MeTannyprum  U3BnedYeHus

(CI'IeLI,I/IaJ'II/ICT B AaHHOM cny4dae OO0JKeH ObITb ocBe1IOMINEH O TaKNX OAaHHbLIX U I/IHd)OpMaLI,I/II/I).
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Takmm obpasom, NpeanoyTUTENbHbLIA 3NEKTPONUT ANs npouecca BOCCTAHOBMEHUS MOXET
copaepxaTb conb Kanbuua. Kanbumin obpasyeT 6onee ycTon4mBbIA OKMUCEN, YeM BOMbLUMHCTBO
ApYrMx MeTannoB, M MO3TOMY MOXeT CrnocobCTBOBaTb BOCCTAHOBMEHUIO OKMCNa MeTanna,
KOTOPbIA MeHee YCTOMYMB, 4YeM OKucen Kanbuusa. B apyrmx cnyyasix MoryT MCnonb3oBaTbCs
conu, coaepXawme Opyrme XUMWYECKM akTuBHble MeTannbel. Hanpumep, npouecc
BOCCTAHOBIIEHUSS B COOTBETCTBUM C NOObIM acnekToM pacKpblBaeMoro 3aecb M3obpeTeHus
MOXeT BbITb BbINOMHEH, MCMOMb3YSA COMb, COAEPXALLYIO NMUTUIA, HATPUIA, Kanuin, pydunaun, uesun,
MarHW, KanbLmin, CTPOHUMI, Bapuii unu ntTpuin. MoryT ncnonb3oBaTbCa XNopuabl N apyrue

COonn, BKN4Yada CMeChb XIopuaos Unn apyrux conemn.

Bnarogaps BblGopy COOTBETCTBYIOLLErO 3MEeKTPOnuTa, MCMomnb3ysa cnocobbl U YCTPOMUCTBA,
pacKkpblBaeMble 34eCb, MOryT BOCCTaHaBNMUBaTLCA MNOYTU nobble okucnbl MeTanna. B
4aCTHOCTW, MOTyT BOCCTaHaBnNMBaTbCA OKUCHblI Bepunnus, 6opa, MarHus, antoMUHUS, KPEMHWS,
cKkaHOus, TWTaHa, BaHaausi, Xpoma, MapraHua, xenesa, kobanbTa, HUKens, Meawu, LMHKa,
repMaHusi, WUTTPUSA, UMPKOHMS, HWobusa, monubaeHa, radHusi, TaHTana, Bonbdpama u
NaHTaHOWMAOB, BKMOYas NaHTaH, Lepuin, npaseogmm, HeoguMMm, camapui, U akTUHWUAOB, BKIKOYas
aKTUHWUW, TOPWUW, NPOTAKTUHWA, YypaH, HENTYHWUA WU MNIYTOHWA, NpeanovTUTENbHO, WUCNONb3ys

pacnnaeneHHyo Conb, coaepXallyro Xnopwua Kanbuus.
Cneunanmct cMoxeT Bbl6paTb COOTBeTCTByIOLLlIAIZ ANEKTPONunT, KOTOprVI nogxogunt And
BOCCTaHOBINEHNA OTAEeNbHOro OKWCna MeTanna, U B 6onbLUNHCTBE Ccny4yaeB, 3NeKTponunT,

coaepXalluii xnopua kanbuusi, 6yaeTt noaxoasiyM.

KoHKpeTHbIe BapuaHTbl n3obpeTeHns

KOHerTHbIe BapuvaHThbl |/|3o6peTeH|/|s=| TENEPDb 6yﬂ,yT OnncaHbl CO CCbINTIKaMKn Ha cbmrypbl, Ha

KOTOPbIX:

Ha cbmr. 1 npmueeneH Ba B NepCcnektmee NOABMXKHOIO 3reKTpoaHOro moayns, sonnoljaruero

OAWH NI HECKOJIbKO aCneKToB |/|3o6peTeH|/|s=|;

Ha dour. 2 npuBeaeH Bna c6oKy NOABUKHOMO 3NIEKTPOAHOIO MoAaynsa no dwur. 1;

Ha chur. 3 npmBegeH Bua B nnaHe NoaBMXHOMO 3MeKTpoAHOro Moayna no dwr. 1;

K 3aaBke Ne 201390604



9

Ha chur. 4 npvBeaeHo nonepeyHoe ceveHne Buaa cboky NoABUMKHOMO 3MEeKTPOAHOro Moayns no
cdur. 1, oTobpaxatolee CTPYKTYpY pPasnuyHbIX 3MEKTPOAOB W  OMOPHbLIX KOMMOHEHTOB

NOABWMXKHOIO 3NMEKTPpOAHOro Moayns;

Ha cwur. 5 npvBegeHa cxema B paspese 3MeKTPONM3HOro annapaTa, MMerLero Kamepy
aneKkTponusa, NPUrodHyr Ans npuema MOABWKHOMO 3MEeKTPOAHOro MOAYMS MO BapuaHTy,

nokasaHHOMYy Ha cour. 1;

Ha cur. 6 npvBeneHa cxema B paspese, oTobpaxatolas NoABUKHbIA 3NeKTPOAHbIA Moy b Mo

cbmr. 1 B KOHTaKTe ¢ ANEKTPOSIN3HbIM annapaToM, NoKa3aHHbIM Ha qDVII'. 5;

Ha dur. 7 npuBeaeHa cxema B paspese, oTobpaxarolas NoABWXHbIA 3NeKTpoaHbIA MoAdynb Mo
cur. 1, NOMELLEHHBIA B NepexodHbli OTCEeK 3MeKTPONU3HOro annapata no gur. 5, B COCTOSHUM
FOTOBHOCTM K BBEOEHWID B KOHTAKT 3MeKTPOAHOrO MOAYNs C KaMepoi 3neKkTponusa B

ANEKTPONM3HOM annaparTe,

Ha cur. 8 npvBeneHa cxema B paspese, oTobpaxatollas NoABUKHBIA 3NeKTPOAHbLIA MoAaynb Mo
dur. 1 nocne Toro, Kak OH BblBeAeH W3 MEepPexoAHOro OTCeKa M BBEAEH B KOHTaKT C

3MNeKTPONMU3HLIM annapaTtom no dur. 5;

Ha dour. 9 npuBeaeH Bua B NepcrnekTBe CbeMHO KOHCTPYKLMM KaToaa-noTka, NpuroaHon Ans

MCNONb30BaHNA B Ka4eCTBE KaTo4a-noTKa B NOABMXHOM 3EKTPOAHOM Moayne no (bl/ll'. 1;

Ha cur. 10 npmBegeH Bug B nnaHe KOHCTPYKLMM KaToga-noTka no cwur. 9;

Ha dour. 11 npuBegeH Bna c6oKy KOHCTPYKUUKM KaToga-noTka no ¢wur. 9;

Ha cwur. 12 npvBegeH nonepeyHbii paspe3 BTOPOro BapuaHTa MOABWXHOIO 3MeKTPOAHOro

Moayna B COOTBETCTBUAMN C OOHUM UMK HECKOJTBKMMU aCneKkTamMu |/|3o6peTeH|/|s=|;

Ha dowur. 13 npuBedeH nonepeyHblli paspe3 TpeTbero BapuaHTa MOABWXHOIO 3MNeKTPOAHOro

Moayna B COOTBETCTBUAM C OOHUM UINMN HECKOJTbEKUMU aCnekTamMu |/|3o6peTeH|/|s=|.

Ha dcwur. 14 npuvBegeH cxemaTU4eCKMA MNOMEPEYHbLIA paspe3 anbTepHaTUMBHOro crocoba
COeNHEHUA NOABWKHOIO 3MeKTPOAHOro MoAyrnsi B COOTBETCTBUM C BApPUAHTOM HaCTOSALLEro

N306peTeHns C NOAbEMHBLIMM YCTPONCTBAMM.
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MoaABWXHBIA ANEKTpOAHbIA MOAYNbL B COOTBETCTBUMM C MEpBbIM BapuvaHTOM HACTOSLLEro
n3obpeteHna Tenepb ByaeT onucaH co ccbinkamyn Ha dur. 1—4. BnektpogHbii moayne 10
COOEPXUT KOHTaKTHbIA aHoa 20, KoHTakTHbIN kaToa 30 1 ceMb BunonsipHbIX anekTpoaos 40, 41,
42, 43, 44, 45, 46, pacnpefernieHHbIX C NPOCTPaHCTBEHHbLIM pasHeceHWeM Apyr OT Apyra Bbille
KoHTakTHoro katoaa 30 M HuXe KoHTakTHoro aHopa 20. KoHTakTHbI katoa 30, KOHTaKTHbIN
aHoa 20 n Kaxabli U3 NPOMEXYTOYHbIX BUnonsapHbIX anektpogos 40, 41, 42, 43, 44, 45, 46 no

CyLLIeCTBY, Kpyrnblii No hopme 1 nmeeT anameTp okono 550 mm.

EcTecTBeEHHO, AnaMeTp Katoda 1 aHOAOB MOXET OTIIn4aTbCA OT 3TOW BESIMYMHBDI. Hanpmmep,

AnameTp MoXeT HaxoauTbest B ananasoHe oT 100 mm go 5000 mm mnu GonbLue.

KoHTakTHbIn KaToa 30 MMeeT COCTaBHYH KOHCTPYKLMIO, COCTOSLUYKD M3 HWXHEA YacTu u
BepxHen YacTu. HWkHASA 4acTb, no cyuwecTsy, aBnsaeTcs aneMeHTom 30a OocHOBaHWUS kaToaa,
BbIMNOMHEHHLIM U3 AUCKa Hepxasewllen ctanm mapkm 310, mmetowero anametp 550 Mm w
TonwmHy 60 mm. BepxHas u4acTb npeactaBneHa cbeMHbiM  notkom  30b B cbope,
YCTaHOBIEHHbIM HA BEPXHIOK NOBEPXHOCTL anemeHTa 30a ocHoBaHusA. CheMHbIn notok 30b B
cbope nokasaH Ha cdwur. 9, 10 n 11, n ygeT noapobHo onmucaH Hwxe. Yepes LeHTpanbHy
yacTb cobpaHHoro notka 30b B cbope NpoxoauT LeHTpanbHOe OTBEepCTME AWaMETPOM OKONO
130 MMm.

Kaxagbin n3 cemn GunonspHbix anektpogoB 40, 41, 42, 43, 44, 45, 46, nmeeT COCTaBHyHO
KOHCTPYKLUMIO, BKIOYaKOLWY HWXKHIOK YacTb 40a, 41a, 42a, 43a, 44a, 45a, 46a N BEpXHIOO
yacTb unu notok 40b, 41b, 42b, 43b, 44b, 45b, 46b B cbope. BepxHsisi YacTb Unu NoTok B cbope
Kaxgoro M3 GMNonspHbIX 3MeKTPoAOB MAEHTUYHa BepxHen yactu unu notky 30b B cbope

KoHTakTHoro kaTtoaa 30.

HwxHne vactn 40a, 41a, 42a, 43a, 44a, 45a, 46a kaxgoro M3 OGUNONSAPHBLIX 3NEKTPOAOB
BbIMNOMHEHbI U3 OWUCKOB yrrepoaa, Hanpumep rpadputa, nMmerowmnx guameTp 550 Mm 1 TonwmnHy
60 MM. Yepes LeHTpanbHy 4acTb Kaxaoro u3 GunonspHbix anektpozos 40, 41, 42, 43, 44,

45, 46 npoxoauT oTBepcTUe AnameTpom okono 130 MM.

Ha HWxHel NoBepXHOCTW Kaxaoro GUMONSIPHOro 3MeKTpoda BbIMOMHEHO MHOXECTBO KaHanoB
50 wwupuHoli npumepHo 10 MM, 4TOGblI crnocobcTBOBaTh OTBOAY OOpPA3YIOLIMXCS ra3oBbIX
A3bIKOB, BbIAENSIOWMNXCA HA HWXKHEN MNOBEpPXHOCTM Kaxaoro 6unonsipHoro anektpoga, K

BHELLIHE OKPY)XHOCTM Kaxaoro 6unonspHoro anekTpoaa.
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MepBbin GunonsapHbIn anekTpoa 40 nopaepxuBaeTcss NPSMO HaA KOHTaKTHbIM katogom 30
nocpeCcTBOM MepBOM anekTpousonupylolwen pacnopkn 60. [epBaa 3nekTpousonupyloLLas
pacnopka 60 npeacTtaensieT coboi TpybuaTyo pacnopky, BbIMOMHEHHYIO U3 OKACWU antoMUHUS.
MNepBas anekTpousonupyloLlas pacrnopka, Kak BapuaHT, MOXeT ObiTb BbINOMHEHa U3 Apyroro
3MEeKTPOU3ONMPYIOLLIEro KeEpaMUYeCcKoro MaTepuana, Takoro Kak HATPUA KPEMHUSA, OKUCb UTTPUSA
unu HUTpMa 6opa. MNepeas pacnopka 60 nmeet BbicoTy 90 MM. Takum obpasoM, paccTosiHue
Mexay BepxHel noBepXHOCTLI nnactuHbl 30a OocHOBaHMS KaToda W HWKHEW NOBEPXHOCTLIO

HWXKHeN YyacTn nepBoro éunonsapHoro anektpoaa 40a coctaenseT 90 MMm.

B HekoTOpbIX BapuaHTax nepeasi anekTpousonupytollas pacrnopka 60 ycTtaHoBneHa npsiMo Ha
anemeHT 30a ocHoBaHusi katoda. B papyrux BapuaHTax kepamuyeckas BcTaBka 70,
BbIMOSMIHEHHAs W3 KepaMW4eckoro maTtepuana, KoTopbli He OyaeT BoccTaHaBnMBaTbCs B
ycnoBusix paboTbl sueinkun, pacrnonoxeHa mexay anemeHToM 30a OCHOBaHMSI KOHTaKTHOIO

KaToda v nepBoi anekTpousonupytoLlen pacnopkomn 60.

HwxHAS NnoBepXHOCTb HWKHen YacTn 40a nepeoro GunonspHoro anektpoga 40 yctaHoBneHa Ha
nepBylo anekTpousonupylowy pacnopky 60 Takum ob6pas3oM, YTO NepBbl BUNONAPHbLIN
anektpog 40 nopaepxuBaeTcss OGnarogaps NepBOR 3nekTpou3onupylolen pacnopke 60

nocpencTBoM anemMeHTa 30a ocHOBaHMs KOHTAKTHOroO KaTtoaa.

BTopoi 6GunonspHbii anektpoa 41 noagepXumBaeTcs NPsSIMO Haa nepBbiM  BGMNONSAPHbLIM
anektpogoMm 40 nocpeACTBOM BTOPOW  3neKTpou3onupyowen pacnopkm 61. BTopas
anekTpousonupyolas pacrnopka 61 npegctaensietr cobon TpybuaTbIi 3NEMEHT U3 OKUCK
antoMUHUA, KOTOPbIA MpakTUYECKn WOeHTUYEH MepBOW anekTpousonupytowen pacnopke 60.
BTopaa anekTpomsonupylollaa pacrnopka YCTaHOBMEHa Ha BepXHeW MOBEepPXHOCTU HWKHEN
yacTtn 40a nepsoro GunonsipHoro anektpoga 40. HWKHAS NOBEPXHOCTb HWXHEW 4actn 41a
BTOporo 6GunonsipHoro amekTpoda, B CBOK  o4vepedb, YCTAHOBMEHa Ha  BTOPOM
3NEKTPOU3ONUPYIOLLIEA pacnopke Takum obpas3om, 4To BTOpon OunonspHbid anektpon 41
nogoepxmBaeTca nNpu nocpeacTBe BTOPOW 3MNEKTPOU3ONUpYIoLLEe pacnopknm 61 nepBbiM

6I/II'IOJ'IFIprIM ANeKTpoaoM.

OTa Hecyllasa KOHCTPYKUMS MOBTOPSETCA ANS KaXAoro u3 GunonspHbIX 3neKTpogoB. Takum
obpasom, TpeTui OuNONspHbLIA 3anekTpod 42 nopaepXuMBaeTCcs BTOPbIM - BGMNONAPHbLIM
anekTpogoMm 41 npu nocpeActse TpeTbel 3NeKTPoU3onupyloLlen pacrnopku 62. YeTBepTbli

GunonsapHbIN anekTpog 43 noagepXuBaeTcs TpeTbMM OunonspHbIM 3nekTpoaoMm 42 npu
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nocpeacTBe YeTBEPTON aneKkTpousonupytoLlen pacnopku 63. MaTtbin GUNONApPHLIA anekTpon 44

nogaepXuBaeTca 4eTBepTbiM  OGUMNONSpHbLIM - 3anektpogoM 43 npu  nocpeactee  NATON
anekTpousonupyollenn pacnopku 64. Lecto GunonsipHbin anekTpod 45 noaaepxvBaeTcs
NSATbIM BMNONAPHLIM 3NeKTpoaoM 44 Npu NOCPEACTBE LLIECTON 3NEKTPOU3ONMPYIOLLIE pacnopKu
65. Ceabmon 6unonsapHbIR anekTpoa 46 nogaepXuBaeTcs LWecTbiM BMNonApHbLIM 3NEKTPOAOM

45 npu nocpeacTBe celbMOW 3NEKTPOU3ONUPYIOLLIEN pacnopku 46.

KoHTakTHbIn aHog 20 BbINOMHEH B BuAe rpaduToBOro AvcKa, umetowero anametp 550 Mm w
TonwunHy 60 MM. Ha HUXHe NOBEPXHOCTWN aHOZAa BbIMOMHEHbI KaHarnbl TakUM e cnocobom, Kak
onpeaeneHo Bbllle, B CBA3W € O6unonspHbIMM anektpogamu. OgHMM M3 Has3HaYeHUn ITUX
KaHanoB siBNsieTca crnocobcTBoBaHME OTBOAY rasa, BbIAENAEMOro Ha HWXHEW MOBEPXHOCTU
KOHTakTHoro aHoga 20. B ueHTpanbHOW 4YacTh KOHTakTHoro aHoaa 20 BbINONMHEHO OTBEPCTUE,
umetowlee anameTp okono 130 mM. KoHTaKTHbLIM aHoA noadepXumBaeTcs NpsiMO Had ceabMbIM

BunonspHbIM 3NeKkTpoaoM 46 Npy NocpeacTBe BOCbMOW 3MeKTPOU3ONMPYIOLLIEN pacropku 67.

Bce pacnopku ¢ nepsor No BOCbMYO UMeKOT BbICOTY 90 MM.

MoaBWXHBIA 3nekTpoaHbIn Moaynb 10, KpoMe TOoro, BKIOYAET U3ONUPYHOLLYID KepaMUYecKyto
Kpbiwky 100, pacnonoXeHHy HenocpeacTBEHHO Haf KOHTakTHbIM aHogoM 20. Kpbliwka 100
BbINOMIHEHA W3 OKUCWU anioMUHUSA, XOTA MOXET WMCMNOoNb30BaTbCA NOOON TEnnon3onmpytoLwmnn
KepaMUyeckuin maTtepuwar, U oHa npefHasHadyeHa ANS 3aKpbiBaHWUS KaMmepbl 3rekTponusa B
3MeKTPONM3HOM annapaTte BO BpeMs peakuuu anektponuia. Kpbiwka 100 yaepxuBaeTcs Ha
BEepXHEeN NOBEepXHOCTU KOHTaKTHoro aHoga 20 ¢ NoMOLLbi AEBATOrO 3MNEeKTPOM3ONUpYIoLLEro
onopHoro anemeHta 68. [eBATaa anekTpousonupylowlas onopa 68 aHanorMyHa paHee

OMUCaHHbLIM 3NEKTPOU3ONTPYHLLMM OMOPHbLIM 3NeéMeHTaM, HO UMEeeT 60]'IbLIJny ONUHY.

B kpbiwke 100 BbINONHEHO LeHTpanbHoe oTBepcTue. Taknm obpasom, OTBEpCTUE UM NOMNOCTb,
obpasyemas MM, NPOCTUPAETCA BHWU3 Yepe3 MOABWKHbIA 3MNEKTPOAHbIA MOAYMb OT BEPXHEWN
nosepxHocTn 101 kpbiwkn 100 yepes TpybyaTyo 3NEKTPON3ONUPYIOLLYIO pacrnopky 68, yepes
LEHTp aHoaa, W Yepes3 Kaxabl U3 BUNONSpHbIX 3NEKTPOAOB M CBA3AHHBLIX C HAMW Pacrnopok.
MoaBecHoi cTepxeHb 110 npoxoanT Yepe3 3TO OTBEPCTUE UMM MOMOCTb U COeAMHEH C
anemeHTom 30a OoCHOBaHMA KaToda KOHTakTHoro katoga 30 nocpefcTtBoM pesbbbl, KoTOpas
coefuHsaeTca ¢ pe3bboBbIM OTBEPCTUEM, BbINOMHEHHbLIM B 3nemeHTe 30a OCHOBaHWA KaToAaa.
lMoaBecHon cTepxeHb 110 He KOHTAKTUPYET C APYrMMU 3rekTpogaMn unu pacrnopkamu. B Touke,
roe noaesecHoW cTepxeHb 110 mpoxoAuT yepes LeHTpanbHoe OTBepcTMe, BbINOMHEHHOE B

Kpbiwke 100, ycTaHOBNEHO YNMOTHEHNE, ChOpMUPOBAHHOE NOCPEACTBOM rpacdUTOBON HAaBbUBKU
K 3aseke Ne 201390604
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CanbHUKa, HanpuMep, nneTeHoro Fpad)I/ITOBOFO LHYpa Unn aHanorn4HblX MatepumarnosB 120 ans

HabWBKM canbHUKa.

B BepxHen yacTtn noasecHon ctepxxeHb 110 coeamHeH ¢ pazbemoM 130 ¢ 6aioHETHBIM Na3oM.
Pasbem ¢ 6aioHeTHbIM NasoM npeactaenseT cobol 6anoHETHBIN pa3sbeM, XOPOLLUO M3BECTHbIN
ANA coeguHeHWs cekumi TpybonpoBoaa B HEPTAHOW MpoMbIneHHocTU. CoeanHeHne mMexay
NnoABECHLIM CTEPXHEM U pazbeMoM C GaNOHETHbIM Ma3oM AOCTUraeTcsl C MOMOLLbLI LWand u

raek 111.

MoaBecHon cTepxeHb 110 MOXET WCNonb3oBaTbCA AN Noadbema BCEro MNOABUXKHOMO
anektpogHoro moayns 10, Hanpumep, Npu nNogbeMe WM OMyCKaHUW 3MNeKTPOAHOro Moayns.
BoamoxHo, noaBecHon mMoaynb notpebyeTcs aKcnnyaTMpoBaTb MPWU BbICOKUX TemnepaTypax.
MNMoatomy cTepxeHb 110 M B3avmodeWCTByWOLME C HUM ramkm u wanbbl 111, KoTopble
coeauHsoT crtepxeHb 110 M pasbeM c 6GaloHeTHbiM nasom 130, BbINOMHEHbI U3
BbICOKONErNMPOBaHHOIO HWKENeBOro cnnaea, noaxogswero Ans paboTbl MNpu  BbICOKUX

Temneparypax.

AHog 20 coeguMHeH C AByMAa rpaduToBbIMM  cToskamu 21,22 p[ns  ocyllecTBneHus
3NEeKTPUYECKOro COeAUHEHWS, BbIMOMHAEMOro MeXay WMCTOYHUKOM 3Heprum (He nokasaH) u
KOHTaKTHbIM aHoaom 20. [padmToBble cTOSAKM 21, 22 coeAuHEeHbl C KOHTaKTHbIM aHoaom 20
nocpeacTBOM rpaduToBbiX KOHTakToB 23, 24. [padwuToBble cTosAkM 21,22 npoxogaT
BepTMKanbHO Had KOHTaKTHbIM aHoaom 20, yepe3 OTBEpCTUS, BbINOMNMHEHHbIE B Kpbilke 100,
Takum obpas3oMm, 4TO, Koraa MOABWIKHBLIA 3MEKTPOAHbLIA MOAYMNb PacrofioXeH B KOHTaKTe C
Kamepolr 3neKkTponu3a 3MeKTPONM3HOro annaparta, 3MeKTpuyeckoe coeanHeHne MOXeT ObiTb
BbIMOMIHEHO C CaMOW BepxXHeW 4acTbld CTOAKOB. 3a3op Mexay crtoskamum 21,22 wu
B3aUMOZENCTBYIOLLMMM OTBEPCTUAMM, BbINOMHEHHbIMKM B Kpbiwke 100, Ans npoxoxaoeHus
CTOSIKOB, repMeTu3anpoBaH MOCPEACTBOM MfEeTEeHOro rpaduToBOro LIHYypa WNU  Opyrux

adHanornM4yHblX MaTepunanoB 25 ans HabWBKM canbHUKa.

MoABWXHbBIM aNeKTpoAHbIA Moaynb 10 paccunTaH Ha paGoTy B TPEX COCTOSIHUSIX HarpyeHusi

UNW NoaaepxKKn.

B nepBoM U3 3TUX TpeX COCTOSIHUA NOABWXHbIN SﬂeKTpOﬂHbIVI MOoAaynb yCTaHOBIEH Ha HWXHEN
NOBEPXHOCTWU 3JNIEMEHTA 30a ocHoBaHus kaToda. B 3aToM COCTOSiHUM Bec BceX 6I/II'IOJ'IFIprIX
3N1eMeHTOB, aHOAda W KpbIWWKKM nepeaaeTcAa 4epe3 3NeMeHT 30a ocHoBaHusi kaTtoda, WU

noasecHon ctepxeHb 110 He HAaXoAMUTCA B HANPS)KEHHOM COCTOSIHUN.
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Bo BTOPOM COCTOAHUN HArpyxeHus pasbem 130 ¢ 6alioHEeTHBIM Na3oMm coegunHeH Cc nogbeMHbIM
MexXaHn3MOM, 1N BECb BeC MOAyndA nogaepXuBaeTcd C NOMOLWbHO MOABECHOro CTEepXKHA 110,

KOTOprI?I coefuHeH ¢ anemeHToM 30a OCHOBaHUS KaToaa.

B TpeTbeM COCTOSHWUW HarpyXeHus MOABWXKHBLIA  3nekTpoAHbli  Moayrne 10  moxeT
noaaepXmMBaTbCA B HECKOMBKMX TOYKax Ha HwxHen nosepxHocTn 102 kpbiwkn 100. B atom
COCTOSIHUM BeCc Moayna noaaepxmeaeTca Kpbiwkon 100, M nepepaetca 4vepe3 NoaBeCHOM

ctepxeHb 110, KoTopbI coevHeH ¢ anemeHToMm 30a ocHOBaHWA KaTtoaa.

Takum ob6pasom, mMoaynb MoxeT ObiTb cBOBOAHO cToAWMM Ha anemeHTe 30a OCHOBaHWS
kKaTtoda, OH MOXeT ObiTb noaeelleH ¢ nomollbd pasbema 130 ¢ GakoHEeTHbIM Masom Ha
BEpXHeM KoHLe noasecHoro ctepxHs 110, unm MoxeT ObiTb NOABELIEH Ha HWKHEW CTOpPOHE
102 kpbiwkm 100.

MNockonbky nogsecHon ctepxeHb 110 npoxoanTt Yepes kpbiwky 100, noasecHon ctepxeHb 110
MOKPbIT MMM NNaKMpOBaH 3MNEKTPOU3oNMpyoWmMM Matepuanom 115 no Bcen gnvHe, OT TOYKU
coeguvHeHus anemeHta 30a oOcCHOBaHMA KaToga A0 TOYKM repMeTu3auum nneTeHbiM
rpachuToBbIM LWHYpoM 120. 3nekTpounsonupylowmin matepman — nokpblitue 115 M3 okucu
antoMUHUS,, HO MOXeT ObiTb NObIM  BbICOKOTEMMNEPATYPHbLIM  3MEKTPON30NMPYIOLLM
mMaTepuanomMm. Hanpumep, nokpbitme 115 mMoxeT ObiTb M3 HUTpmMaa Gopa. MNokpbiTMe MoXeT
HaHOCUTLCA MOBbIM M3BECTHLIM cnocobom, HanpmumMep, cnocoboM MOKPLITUSA NOrPYXEHNEM UK

NOKPbLITUA pacnblNeHNeM.

CbeMHbI NoTok B cbope, KoTopbI 0BpasyeT YacTb KOHTAKTHOrO katoga 30 M Kaxaoro U3 cemm
6unonsapHbix anektpoaos 40, 41, 42, 43, 44, 45, 46, nokasaH Ha ¢wur. 9, 10 n 11. Jlotok 30b,
40b, 41b, 42b, 43b, 44b, 45b, 46b B c6ope BbINOMHEH U3 ABYX COeAMHALWMXCA vYacTen 151,
152. MNpwn coeanHeHnn Becb NOTOK B cbope ABnsAeTcs, No CyLwecTByY, KpYribiM, U MPU KOMHATHOMN
TemnepaType umeeT gmameTp okono 542 mm. JlotTok B cbope — MeTannuyeckuin, 1 NoaTomy,
BCreacTBME TEMMOBOrO paclumMpeHuss npu paboden TemnepaType NOABWMXKHOIO 3MEKTPOOHOro
moayna (obblyHO npumepHo Mexay 500 °C m 1200 °C npu ucnonb3oBaHWM B peakuuu
3MeKTponu3a B pachnnaBneHHOW comnu), ero AnameTp MOXeT YyBenuuMBaTbCA MPUMEpHO A0
550 mm.

OcHoeaHne 153, 156 kaxpgon u3 4vacten 151,152 notka B cbope BbLIMNOMHEHO U3 CETKM,

noaxodsllen Ans Toro, 4Tobbl yaepxuBaTe TBepAoe Cbipbe. [10 OKPYKHOCTU CcoBpaHHOro
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notka B cbope npoxoauTt nepudepudeckuii 6opT, NpUMNogHATbIM npumepHo Ha 30 MM Hapa

ypoBHemM ceTkn 153, 156. OT nepudpepudeckoro 6opta 154 BHM3 Ha paccTosiHue okono 10 Mm

HWXe ypoBHSA ceTkn 153, 156 BbicTynaeT psg Hoxek 155.

Ona o6pa3oBaHnA anekTpoa B 3NEKTpOAHOM MoAyne Becb NOToK B cbope MoxeT
yCTaHaBnMMBaTbCA Ha BepxXHEW MOBEPXHOCTU B3aMMOAEWUCTBYIOLLEN 4YacTu 3nekTpoaa.
Hanpumep, Aans ob6pasoBaHus koHTakTHoro katoga 30 notok 30b B cbope MoxeT
yCTaHaBnMMBaTbCA Ha BEpXHeW NOBEpPXHOCTU MnacTuHbl 30a OCHOBAHWSA KOHTAKTHOrO KaTtoAa,
unu ansa obpasoBaHusi BunonspHoro anektpoaa noTtok 40b, 41b, 42b, 43b, 44b, 45b, 46b B
cbope MOXeT YyCTaHaBnMBaTbCA Ha BEpPXHEW MOBEPXHOCTU HWXKHEN YacTn 6BunonspHoro
anekTpona 40a, 41a, 42a, 43a, 44a, 45a vnn 46a. DNEKTPUYECKUIA KOHTAKT BbINOMHEH MeXay
NoTKoM B cbope 1 B3aMMOAENCTBYIOLLEN YacTbio aNeKTpoaa, Yepes HanpaBneHHble BHU3 HOXKN
155. HanpaBneHHble BHW3 HOXKW yaAepxuBawT ceTky 153,156 B nNpoCTpaHCTBEHHOM
pasgeneHnm OoT BepxHel MOBEPXHOCTW KaTtoga unu BGuMnonsipHoro anekTpoda, Ha KOTOpOW

YCTaHOBJIEH NOTOK B c6ope.

Koraa noaBWXHbIA 3NeKTPOAHbIA MOAYIb, BKIKOYAKOLWWIA CbeMHble NoTkn B cbope 30b, 40b, 41b,
42b, 43b, 44b, 45b, 46b, pacnonoxeH B kaMepe 3neKTponnsa, coaepxallen pacnnaBreHHyLo
COfb, pacnnaBneHHas Ccofb MOXeT NpoTekaTb B 3a30op, 0Opa3oBaHHbLIA MexXay BepxXHeWn
MOBEPXHOCTLID YacTWM 3NEeKTpoda, Ha KOTOPOW YCTAHOBMNEH NOTOK B cbope, U OCHOBaHMEM
153, 156 ceTku. [NoaToMy pacnnaBneHHas conb MOXET NpoTeKkaTb BBepX Yeped ocHoBaHue 153,
156 ceTkn notka B cbope 1, Takum obpasomM, Yepes noboe TBEpPAOE Cbipbe, YAEPKMBAEMOE Ha

OocHoBaHum 153, 156.

JloTok B cGope ccopMMpoBaH TakMM 0Opas3oM, 4YTO WMeeT LeHTpanbHoe OTBepcTue,
OKpyXalolllee 3reKTPOU30NUPYIOLLIYIO pacropKy, HanpuMep, 3MNeKTPOU3ONMPYIOLLYIO pacnopky

60, KoTopas nogaepxuBaeT nepBbIn BunonspHbIi anekTpog 40.

JloTok B cbope 06pa3oBaH M3 ABYX COEAMHSAIOLLMXCA YacTen, T. e., nepBon 4Yactn 151 n BTopon
yactn 152, kaxxgasa vacTtb, NoO cylwlecTBy, npeacTtaensieT cobon nonykpyr. [iBe yactn 151, 152
COeAUHATCA nocpeAcTBOM WTUdTA U npopesun. WTudTel 160 npoxoaatr oT conpsraemomn
NOBEPXHOCTM UMK conpsraemMoin KpoMkn 162 BTopoi 4acTu yepes npopesn 161 ana npuema
wrndptos 160, BbINOMHEHHbLIE B COOTBETCTBYIOLLIEN cOnpAraeMon MoBepxHOCcTU 163 nepBoWn

yacTtn 151.
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Mpun akcnnyatauumn Kaxaas noroBuHa unu kaxaas 4vactb 151, 152 notka B cbope MoOXeT

oTAENbHO U3BMNEKATbCA M3 NOABUXHOIO 3NEeKTpogHOro Moaynd 10 ans 3arpy3kn Cblpba UNK

pPasrpy3km BOCCTaHOBIIEHHOro NpoayKTa.

CbeMHble NOTKkU B c6ope o6pa3yr0T CaMylo BEPXHKOK HYaCTb KOHTAKTHOIO Katoda 1 KaxXgoro n3
6I/II'IOJ'IFIprIX ANeKTpoaoB. Koraa noaBwXHbIN SJ'IeKTDOﬂHbIVI MoAayrnb Ucnonb3yeTcAa aOns

ANEKTPONn3a, 3T YacTn COOTBETCTBYHOLLMX INEKTPOAOB CTAHOBATCA KaTOAHbIMW.

CbemHble noTkm B cbope 30b, 40b, 41b, 42b, 43b, 44b, 45b, 46b wun3rotoBneHbl K13
HepxaBetoLen ctanu mapku 310. CbemHble NoTkU B cbope MOryT U3roTaBnNmMBaTbLCA U3 MHOMMX
Apyrux matepuanos, 1 BblBOp MaTtepuana 3aBUCUT OT XapaKTepa BOCCTaHaBNMBAEMOrO ChIPbSi.
Hanprmep, MOXeT okasaTbCs KenaTefbHbIM UCMNOoMb30BaThk OTOK B cOope, BbINOMHEHHbIA U3
MeTanna, KoTopbii He OyaeT 3arpsisHsTb BOCCTAHOBMEHHbIA NPOAYKT. Hanpumep, ecnu
NOABWKHbIA 3NEKTPOAHbIA MOAYNb [OMKEH WCMNONb30BaTbCA AN BOCCTAHOBMEHUA OKWUCHa
TaHTana Ao MeTannmMyeckoro TaHTana, MoXeT OKa3aTbCs XKenaTernbHbIM BbIMOMHATL KaTOAHbIN

NNIOTOK B c6ope M3 TaHTana Unum NOKpPbITOro TaHTanoM mMeTanna.

MoABWKHBIA 3MeKTpPoAHbIA MoAyNb B COOTBETCTBUM C NEPBbIM KOHKPETHbIM BapUaHToM,
OMUCaHHbIM Bbllle, MOXeT GblTb 0COBEHHO MPEeUMyLLEeCTBEHHbIM MPU UCMOMb30BaHUWN Ans
BOCCTaHOBIEHUSI TBEPAOIO Cbipbsi B pacnnaBfieHHOM CONeBoM anekTponute. CbeMHble NOTKA B
c6ope noseonsitoT yaobHO 3arpyxaTb TBepAOe Cbipbe B KaXAyr OTAENbHYH 4YacTb 151, 152
notka B cBope W 3arpyxaTb WX B TMOABWMXHbIA 3NEKTPOAHbIA MoAynb, YCTaHaBnuBas

3arpyxeHHble 4aCTu JTOTKOB B C6ope B COOTBETCTBYHOLLEE NONIOXEeHUEe B 3NEeKTpoAHOM Moayne.

MNpwn KOMHATHOW TemnepaType NOABWXHBLIA 3NeKTpoAHbIM Moaynb 10 nmeeT o6LLUy0 BbICOTY OT
HWKHEN NoBepxXHOCTU NNacTuHbl 30a OCHOBaHWA KaToda OO0 HWXKHEer NMOBEepXHOCTU Kpbiwky 100
okono 1645 mM. BbicoTa OT HWXKHel noBepxHOCTUM nnacTuHbl 30a OCHOBaHWS KaToda Ao
BepwuHbl pasbema 130 ¢ GanoHeTHbIM nasom cocTtaensieT 2097 mm. Kak ykasaHO Bbllle,
AnameTp anektpogoB 30, 40-46 coctaenseT 550 mm. MakcumaneHbI gnameTp Kpbiwkn 100
coctanaet 830 mMm. HekoTopble M3 3TUX pas3MepoB MNOABEPXKEHbl WU3MEHEHUsSM  Mpu
N3MeHeHusx Temnepatypbl. B 4acTtHocTW, npyn paboden TemnepaType 3MeKTpOAHOro Moayns

3Ha4YeHWUA BbICOTblI MOTYT YBEITMHYNBATLCA Ha 5—10 mm.

MoaBWXHbIN 3]'IeKTpOD,HbIVI MoAaynb 10 B CcOOTBETCTBUM C nepBbiM BapUaHTOM |/|3o6peTeH|/|s=|,
ONMUCaHHbLIM BbllWle, MOXeT npenMyleCTBeHHO WCNOoNb30BaTbCA B nobom ANIEKTPOJSIU3HOM

annapaTe, coaepxallleM KaMepy 3NeKTponuaa, NoaxoAsLlyto Ans YCTAHOBKM B KOHTaKTe C Hel
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moayna 10. CxemaTtnyeckoe nsobpaxeHne Takoro anekTponusHoro annapata 200 npuBeaeHo

Ha dour. 5.

OnekTponuaHeln annapat 200 skrntoyaeT kopnyc 210, cogepxawmn kamepy 220 anekTponuaa,
o6pasoBaHHyt0 BHYyTpW rpadpmtoBoro turns 230, BepxHun oboa 231 rpadmrtoBoro tmurns 230,
obpasywownii otBepcTne B kamepe 220 anektponu3a. BepxHas noBepxHocTb oboga 231
MOKpbITa CNOEM Yynpyroro rpadouToBOro Matepuana TonwmHon 15 MM ans repmeTtusaumm oboaa
231 n HMxHei cTopoHbl Kpbiwkn 100 noaswkHoro anektpogHoro moayns 10. Matepuan
YNNOTHEHUSA, YCTaAHOBMEHHbI Ha BepxHeM oboge 231, npeacTtaBnsieT cOBOW NneTeHy

Fpad)I/ITOByPO Ha6I/IBKy CalibHUKa, KOTOpad MOXeET D,ed)opMleOBaTbCﬂ 1 BOCCTaHaBIIMBaTb CBOKO

topwmy.

Kopnyc 210, kpome TOro, cooepXuT HarpeBaTtenbHble anemeHTbl 240 neyn Ana nogaepxaHus
TemnepaTtypbl rpadutoBoro Turna 230, BnyckHoe oTBepcTue 250 AnA pacnnaBneHHOW conu m
BbiNyckHoe oTBepcTme 260 pana pacnnaBneHHonW conn, Ans  obecneyeHnss NOToOKa
pacnnaeneHHon conu 4vepe3 kamepy 220 anektponusa. YTtobbl obecneuntb BbIXOA rasa,
BblAensieMoro Bo BpeMsi NpOTEKaHMA peakLmm 3NeKTponm3a B Kamepe 3reKkTponunsa, K BepxHen
yacTu Kamepbl 220 anekTponu3a npegycMoTpeHa rasoBasi BEHTUNAUWMOHHaA nuHua 270. LWuHa
280 nuTaHWA KaToga MNOCTOSHHBIM TOKOM MoacoeauHeHa K rpadwuTtoBomy Turno 230, um

obecneynBaeT npAmMoe nogknu4yeHne Bcero Fpad)MTOBOFO Turns 230 k NCTOYHUKY SHEPrun.

MpachutoBbln TUrens 230 dyTepoBaH yTepoBkon 290 13 okucK antoMmHms. dyteposka 290 n3a
OKUCWU anioMUHUS obecnevvMBaeT 3MNEKTPUYECKYID M30MAUMi0 Mexay OOKOBbIMM CTEeHKaMu
rpacomtoBoro TMrns 230 n nobbiM NOABWKHBLIM 3nekTpoAHbiM Moayrnem 10, BBegeHHbIM B
KOHTaKT ¢ kKamepoi 220 anekTponusa. HecMoTps Ha To, 4TO hyTepoBKa BbINOMHEHA U3 OKUCU
antoMUHUSA, oHa MOXET ObITb BbINOMHEHA M3 NOBOro 3MEeKTPOM3ONUPYIOLLIErO KEPaMUYECKOro
MaTepuana, KOTopbliA ABNSETCS, NO CYLLEeCTBY, UHEPTHbLIM B ycrnoBusix 06paboTkm B kamepe 220

ANEeKTponnaa.

BepxHsas 4acTb anekTponuaHoro annapata cogepxut 3aTteop 300 Tvna WmnBepHON 3a4BUXKKW,
yTto obecneymBaeT BbINOMHEHWE BHELWIHero AgocTtyna B kamepy 220 anektponusa. 3atsop 300
TMna wnbepHon 3aaBwKKK BkNtovaeT wno3 310, BLIMOMHEHHbIM U3 MaTepuana, Co3aaroLero
Tepmudeckmin 6apbep, Hanpumep, kepamu4eckoro maTepuana. Ynpasnswowee yctponctso 320
nossondet wnw3dy 310 nepemMellaTbca B3ad W Bnepen Ans OTKPbIBaHWUS W 3aKpbiBaHUS
wnbepHon 3agBwxkkm 300, Takmum obpasom, obecneumBasa JocTyn K kamepe 220 anekTponusa B

anekTponusHoM annapate 200.
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Ha cbmr. 6 nokasaH NoABWXHbIN 3]'IeKTpOD,HbII7I MOAyrnb B COOTBETCTBMX C NepBbiM BapUaHTOM,
OnnMcaHHbIM paHee CO CCbINIKaMn Ha d)l/lr 1—4, BBEOEHHbLIA B KOHTAKT C ANEKTPOJSIN3HbIM

annapaTtoM Tnna, NoKa3aHHOro Ha cbwr. 5.

HWKHAS BHYTPEHHASA noBepxHOCTbL rpadutoBoro tmrns 230 npunogHaTta, obpasys nbegectan
232. Npwn BBEAEHUN B KOHTaKT C Kamepou anekTponusa 220, NoaABMXHbIA 3NeKTpoAHbIA Moaynb
10 ycTaHaBnuBaeTca Ha NpuNOAHATBIA nbeAectan 232 B rpadwutoBoMm Turne 230. Takum
06pa3oM, HWXKHAS MOBEPXHOCTb KOHTaKTHOro katoda 30 NOABMXXHOMO 3MNEKTPOAHOro Moayns
HaxoanTca B (PU3NYECKOM U  3MEeKTPUYECKOM KOHTaKTe C BHYTPEHHEW MNOBEPXHOCTLIO

rpacputosoro Turnsg 230.

BunonspHble anektpoabl 40—46 v aHog 20 noaBwkHOro anektpogHoro mogyna 10
pacnonoXxeHbl B 4acTM KaMmepbl 3reKkTponvM3a Takum o6pas3oM, 4YTO OHWU  3MNEeKTPUYEeCKU
nsonupoBaHbl OT 6GokoBoW cTeHkn Turnsa 230 kepamudeckon dyTtepoBkon 290. HwuxkHsasA
nosepxHocTb 102 kpbiwkn 100 noaswkHOro anekTpoaHoro moayna 10 co3gaeT KOHTakT ¢
BepxHuM obogom 231 rpacutoBoro Turns 230. Koraa Kpbilka BXoAUT B KOHTAKT ¢ o6oaom 231,
mMaTepuan rubkoro rpacuToBOro YNroTHEHMs, YCTAaHOBIMEHHOro Ha BepxHeM ob6oae,
aedopmmpyetcsi, obecneuvmBas BbINOMNHeHWe repmeTusaumn. CrnegyeT OTMETUTb, UTO
MaTepuan rpacguToBOro ynnoTHEHMS MOXeT, Kak BapwuaHT, ObiTb pPacnonoXeH Ha HWXKHEN

nosepxHocTn 102 kpbiwkn 100.

Mpun akcnnyataumMyM TemnepaTypa BHYTPU KaMepbl 3MeKTponu3a MOXEeT 3Ha4YUTenbHo
n3MeHsTbes. MoaToMy pasMepbl HEKOTOPbLIX KOMMOHEHTOB MOABWKHOIO 3MeKTPOAHOro MOAYNS,
Hanpumep, nogeecHoro ctepxHst 110, MOryT M3MeHSITbCS Ha HECKOMbKO MUMMMMETPOB. YNpyruii
maTtepuan, yCcTaHOBIEHHbIA Ha BepxHeM oGoae rpacdutosoro TMrmnsa 230, nNpeanovYTUTENbLHO
obnagaeT AOCTaTOYHOM YNpyrocTbld U AedopMUMpyeMocTbio, 4ToBbl npucrnocabnmeaTtbcs K
nobbiM TakMM TepMUYeckM aedopMaumam, U nogaepxmeaTte paboTocnocobGHoe ynnoTHeHMe

C HWXHen ctopoHor 102 kpbliwkuy 100.

AHOOHble cTosKkM 21, 22 NOABMXHOMO SMNEKTPOAHOro MoAynsa MPOXOoAAT BBEPX Yepes KPbILKY
100. ONeKTpPUYECKUIA KOHTAKT C 3TUMM CTOSIKAMWM MOXET BbIMOMHATLECA € MOMOLLLIO
ynpaBngeMbIX aHoAHbIX LWKWH 250 MNOCTOSAHHOrO TOKa, KOTOpble MNPUBOAATCA B KOHTaKT C
aHOOHbIMW CTOsIKaMK, U TakuMm obpas3omM, obecneymBaeTcs INeKTpUYeckoe coeanHeHne Mexay

aHoAO0M U NCTOYHMKOM 3HEPrun.
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Mpn skcnnyaTaumn kKamepa 220 anekTponu3a 3anofiHeHa pachnnaBfeHHOW Conbl, WU

NOABWXHBIA 3NEKTPOAHbIA MOAYMb, 3arpyXeHHbli BOCCTaHaBNUBAEMbIM ChipbeM, BBEJEH B
KOHTaKT C KaMepon anekTponusa. AHoOAHble LWKWHbI MPUBOAATCA B KOHTAKT C a@HOAHbLbIMW
cToskamu 21, 22, n cosgaeTcs noteHuman mexay aHogom 20 (nocpeACTBOM aHOAHbLIX CTOAKOB
W ynpaensemMbix aHoAHbIX WKH 250) n koHTakTHbIM Katoaom 30 (mocpeacTtsoM rpadMTOBOMO
Tirng 230 1 kaTtogHoW WKnHbl 280 nocTodHHOro Toka). lNpuMoXeHHbI NoTeHunan sasnseTcs
AOCTaTOYHbIM Af1s1 BOCCTAHOBMEHMS Cbipbs. HeobxoamMMbIi NOTEHUMANn MOXET U3MEHSTLCS B

3aBNCUMOCTUN OT TUNA CbipbA N COCTaBa paCI'IJ'IaBJ'IeHHOf/'I conwn.

Bo MHormx cnyyasix, B 4aCTHOCTW, ANS BOCCTaHOBMEHWUS TBEPAOro CbipbA B pacnnaBfeHHOM
COMEBOM 3reKTPOnUTe, MOXET OKa3aTbCs MNpPeuMyLLecTBOM MMeTb BO3MOXHOCTb BBOAA
NMOABWKHOMO 3MEeKTPOAHOro MOAYNs B KamMepy 3nekTponusa 3MNeKTPoNM3HOro annapaTta npu
pabodyeln TemnepaTtype unu npu Temnepatype, 6nmskon K Hel. [Ans MHOrMX pacnnaBneHHbIX
COMEeBbIX 3MEKTPONUTOB 3TO O3HA4aeT, YTO KaMepa 3MeKTPonu3a COAEPXUT pacnnaBneHHYo
conb ¢ Temnepatypoin ot 500 °C go 1200 °C. Ecnu 6bl NOABWXHbIA 3NEeKTPOAHBLIN MOAYMb Npu
KOMHaTHOW TemnepaTtype 6bin BBeAEH B KAaMepy 3MeKTponusa, coaepXallyto pacnnaBrneHHyo
conb npu Temnepatype, Hanpumep, 1000 °C, KOMNOHEHTbLI NOABMXHOIO 3NEKTPOAHOro MoAyrs,
BEpOATHO, Bbinn 6bl NOABEPrHYThI XXECTKOW U BbiCTpon TennoBon aedopmaumn. B yacTtHocTw,
KepaMnyeckne KOMMOHEHTbl MOABWMXHOIO 3NeKTPoAHOro moaynst MoryT ObiTb NOABEPrHyThI
XKecTKkoMy TennoBoMy yaapy W, B pesynbtaTte — paspylweHutio. Kak ocnoxHeHue, ecnu
NMOABWKHbBIA 3NEKTPOAHbIA MOAYINb, OMNWCAHHbLIA paHee CO CCbiflkaMXM Ha MNepBbIA BapwuaHT
NOABWKHOMO 3neKkTpogHoro moayns, 6bin npeaBapuTenbHo HarpeT Ao Temnepatypbl 1000 °C

Ha BO3Ayxe, Fpad)I/ITOBbIe KOMMNOHEHTbI NOABUXKHOIO 3N1IEKTPOAHOro Moayna BOCNNaMeHATCA.

MoxeT okasaTbcsi 0COBEHHO XenaTenbHbIM WMEeTb BO3MOXHOCTb yaandaTtb NOABWXHbIN
3]'IeKTpOD,HbII7I MOOyNnb U3 KaMepbl 3NeKTponn3a HeMeaneHHO nocrieé OKOHYaHUA 3NeKTpornunaa,
HE  OXwnaad, NnoKa KamMepa 3ANeKTponnmaa OCTbIHET. Cnep,yeT NMPUHUMAaTb Mepbl
npeaoCTOpPOXHOCTN And rapaHTUKn, 4TO KUCIopoa, co,qep>|<au_u/||7|c;| B aTMOCd)epe, TakoM Kak
BO3OyX, He BOMAET B KOHTAKT C MNOABWXHbLIM ANEKTPOAHbIM MOAyNneEM nNpU BbICOKUX
TeMneparypax. OTcyTCTBVIe 3alWTbl OT 3TON0 MOXET NpmMBeCTU K BOCMITaMeHEHUIO Fpad)I/ITOBbIX
KOMNOHEHTOB J3neKTpoAHOoro moaynd, BoOCniiaMeHeHUKD W OKUCIEHUK BOCCTaHOBIIEHHbIX
MeTannnMyecKnx npoaykTtoB, pacrofioXeHHbIX B NOABUXHOM 3MeEKTpoOAHOM Moayne, U KECTKOWN

TENnoBoOn /:l,ed)opmau,mm M paspyLlleHnto, nponcxoasduiemMmy n3-3a 6bICTpOFO oXnaxaeHuda moayns.

Utobbl obecneuntb BBeAEHNE NOABUXKHOIOC 3NEeKTpoaAHOro Moaynd B KOHTAKT C Kamepon

3NEeKTponn3a 3MNeKTPONU3HOro annapaTta npu TemnepaTtype, 6nuskor Kk pabouyeir, U YTOGHI
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obecneunTb BbiBEAEeHWE MNOABWMXHOIO 3reKTpogHOoro moaynd W3 KOHTakKTa C Kamepon

anekTponusa npu Temnepatype, Onuskon k paboyei, xenatenbHO, 4YTOObI NOABWXKHbIN
3MNeKTpoAHbIA MoAynb Mor OblTb M3BMEYEeH B NEpexofHbl OTCek neped nepedaden wMnu
TPaHCNopTMpPOBaHMEM B 3MeKTPONu3Hbli annapaT. [lepexofHbli OTCek MOXeT BKM4aTb
HarpeBawlMe Wunu oxnaxgawowme anemMeHTbl. NepexodHbli oTcek MOXeT GblTb OBblYHbLIM
KOXXYXOM, B KOTOPOM MOXET MOAAepXMBaTbCA WHepTHas aTtMmocdepa, W3onMpyroLwas
npeaBapuTenbHO HarpeTbld 3NeKTPoAHbIA MoAyMb Nepen 3arpy3kol B KaMepy 3MeKTponusa,
UNU M30NMpytoLlas 3MeKTPOAHbIA MoAynb, HeAaBHO BblBEAEHHbIA W3 KOHTaKTa C KamepoWn
aneKkTponusa, nepef TPAHCMNOPTUPOBAHWMEM B OTAENbHOE MEeCTO AN KOHTPONMpyemoro

oXnaxaeHumsa.

Ha dpur. 7 nokasaH NOABWXKHBIN 3NEKTPOAHLIA MOAYIb, ONUCaHHBIA paHee CO CCbINKaMu Ha Gour.
1—4, pacnonoXeHHbI B BapuaHTe noABWKHOro nepexogHoro otceka 400. [MoaBWXHbIN
nepexoaHbln otcek 400 BkrtodaeT kopnyc 410, BbINONHEHHbLIN U3 HEPXAaBEKOLEN CTann Mapku
310, n cyTepoBaHHbIA orHeynopHon dyTtepoBko. OrHeynopHas dyTtepoBka MOXeT ObiTb
hbyTEpPOBKON M3 KepaMuMyeckux Kupnuvyen unu nwboro Apyroro noaxogsulero matepuana,
Takoro kak acbecToBOMOKHUCTAs NnMTa, KoTopas co3faeT TEennou3onsaumio BHYTPEHHER YacTu
nepexoaHoro oTceka. BHyTpeHHsIs YacTb NepexoqHoro oTceka BKMoYaeT NePeXoAHYHo NonocTb

420, B KOTOPOW MOXKET pacrnonaraTbCa NOABWXKHBIA 3nekTpogHbIn moaynb 10.

MepexodHbIi OTCEK MOXET BKIMoYaTh YCTPOWCTBA AN COeANHEHUS C pa3beMoM ¢ 6alNoHeTHbIM
NasoM Ha BeplUMHEe MOABMXHOIO MepexodHoro oTceka, W YCTpoWCcTBa AN M3BNEYeHUs
NOABWKHOIO 3NEKTPOAHOro Moayns B nepexoaHyto kamepy 420. Hanpumep, nepexoaHblid oTcek

400 moxeT coaepxaTb nebeaky Ans noabema NoABMKHOIo 3NEeKTPOAHOro Moayns.

BerHﬂﬂ 4YaCTb NepexogHoro oTceka 400 Bknto4vaeT yCTpOIZCTBa ana nogremMa nepexogHoro
OoTCceka, Takme kak ckoba mnm ckobbl 430. Takne nogbveMHbIE yCTpOVICTBa OakoT BO3MOXHOCTb
noagHMMaTb nepexop,Hb||7| OTCeK UeqiIMkoM 1 nepemMeLlaTb ero B 3ﬂeKTp0]'IVI3HbII7I annapart 200 n

M3 Hero.

HwkHas yacTb nepexogHoro otceka 400 3akpbita wmbepHon 3aaBwkkon 440. LUnbepHas
3a0BWXKKa COOEPXUT TEPMOCTOMKMA w3 450, KoTopblIA NpuMBOAWTCA B AEWCTBME AN
OTKpbIBaHUS N 3aKpblBaHUA oTBepcTUN B KaMmepe 420 nepexoaHoro otceka. [epexoaHblin OTCEK,
BKMOYAOLWMIA LWWMBEpHYIO 3aABUMXKKY, MOXET C NErkocTbio YCTaHaBnMBaTbCs NoBepX LUnMbepHon
3a0BWXKKM anekTponuaHoro annapata 200, kak onucaHO paHee, CO CCbIfkaMu Ha dour. 5.

Bnarogaps oTKpbIBaHUIO LUMBEPHbIX 3a[BMXKeK, B3aUMOAENCTBYIOLLIMX C NepexofaHbIM OTCEKOM
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440 v anekTponmaHbiM annapatoM 200, moxeT 6biTb obecneyeH JOCTYN K OTBEPCTUIO KaMepbl

220 asnektponusa. [MoaBWXHbIA 3nekTpoAHbin Moayne 10 3aTeM MoOXeT onyckaTtbCsa U3
nepexoaHon kamepbl 420, 4yepe3 oTBepcTMe B obenx wWNOEpHbIX 3aABMXKKAX, 3a[BWXKKE,
B3aMMOAENCTBYIOLLEA C NepexoaHbiM OTCEeKOM W 3a4BWXKKe, B3auMOAEWUCTBYIOLEN C
3MEeKTPOSIM3HBLIM annapaToM, Ans BO3MOXHOCTU pasMeLleHUs 3NeKTpoAHOro Moayns B Kamepe
220 anekTponusa. 3aTeM COOTBETCTBYIOLUME LUMBEPHbIe 3aABMXKM MOTyT ObiTb 3aKpbIThl, KakK

nokasaHo Ha cur. 8, u nepexoaHbln otcek 400 moxeT 6bITb yaaneH.

[MepBLIl BapMaHT NOABMXXHOIO NEpexoAHOro oTceka, OnMcaHHbIN Bbille, U NMOKa3aHHbIN Ha dur.
1—4, BknoyaeT BoceMb 3PQPEKTUBHO AEUCTBYIOLIMX 3MEeKTPOOOoB, Ha KOTOPbIX MOXeT
BOCCTaHaBnNMBaTbLCA TBEpAOe Cbipbe (T. €., BEPXHAA YacTb KOHTaKTHOro katoga 30 u BepxHsis
YyacTb Kaxpgoro K3 6unonsipHblx anekTpoaoB 40—46). [ns HeKOTOpbIX peakuuMi MoXeT
noTpeboBaTbCs BOCCTAHOBUTb MeHbLUMA 06bem TBepaoro cbipbs. C 3TOM LENnbld MOXeT
notpeboBaTbcs, YTOObI NOABUXKHBLIA 3NEKTPOAHbLIA MOAYNb UMEN MEeHbLUY Nnowanb KaTogHo-
3NEeKTpOOHOW MOBEpXHOCTU. BTOponM BapuaHT NOABMXHOIMO 3MNEKTPOAHOrO Moaynsa B

COOTBEeTCTBMX C OOHUM UM HECKOJNBbKMMUW acnekTtamMmu M306peTeHVI$| NOKa3aH Ha (bl/ll'. 12.

abapuTHble pa3mepbl NOABMXHOIO 3NEKTPOAHOro MOAYNSA, NOKa3aHHOro Ha dur. 12, Te xe, 4To
y NOABWMXHOIO 3MEKTPOAHOro MOAYINs, NokasaHHoro Ha cur. 1—4 1, Takum obpasom, BTOpOW
BapWaHT MOABMXHOIO 3NEKTPOAHOro MoAYNA MOXET UCMOoNb30BaTbCA B COYMETAHUU C TEM Xe
3MEeKTPONU3HbLIM annapaTtoM, 4YTO M nepBbli BapuvaHT. OAHako MNOABWXKHBIA 3NEKTPOAHbLIN
moayne 1200 no BTOpOMY BapuaHTy W300peTeHUss BKMKOYaeT KOHTaKTHbIW katog 1230 wu
KOHTaKTHbI aHoa 1220, ¢ nuwb oaHMM BunonspHbIM anekTpoaoM 1240, pacnonoXeHHbIM
MeXay KOHTaKTHbIM aHogoM 1220 1 koHTakTHbIM KaToaoM 1230. KOHTaKTHbIN aHo, KOHTAKTHbIN
KaTtog M GMNONSAPHLIA 3NEKTPOA MAEHTUYHbI KOHCTPYKUMW aHaNOrMYHbIX CTPYKTYP, OMMCAHHbIX
paHee, CO CCblIIKaMW Ha nMepBbld BapuaHT un300peTeHns. [lockonbKy 34eCb MeHblue
GMNONAPHLIX 3MNEKTPOAOB PACMONIOKEHO MeXAy KOHTaKTHbiM aHogoM 1220 M KOHTaKTHbIM
katogom 1230, rpaduToBble anekTpoaHble cToskn 1221 n 1222, no cyulecTBy, ANMHHeE, YeM Te,
KOTOpble OnncaHbl paHee CO CCbINKaMn Ha NepBbli acnekT usobpeTtenus. MNpn HeobxoaumocTu
HECKONbKO CeKLMIA rpacpuToBbIX CTOSKOB MOTYT ObITb COeAUHEHbI BHYTPEHHUMWU pe3bb0oBbIMU
wnunekamn 1226. Kpblwka 1201 yoepxvBaeTcs NpAMO Haa BepxXHEW MOBEpXHOCTbH aHona

1220 ¢ nomoLLE0 psaa SNeKTpoU3oNMpYLLNX KepaMUyeckux pacnopok 1268.

MoMMMO 3TUX cneumanbHbIX I'IpVICI'IOCO6J'IGHI/II7I, H606XOL|,I/IMbIX anda obecneyeHnst BHELLHNX

pasMepoB TaKOoro NOABMXHOIO 3NeKTpoaHOro Moayna no nepsomMy BapuaHTy |/|3o6peTeH|/|s=|, BCe
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apyrme anemMeHTbl NoABMXHOIo 3nekTpoaHoro Moayna B COOTBeTCTBUMA CO BTOPbIM BAPUAHTOM

|/|3o6peTeH|/|s=| TaKne Xe, Kak onncaHo paHee.

CornacHo HeKoTOpbIM acnektam n3obpeTeHNs HecyLeCTBEHHO, YTO MOABWKHBIA 3NEKTPOAHbIV
MoAynb coaepXuT BunonapHbIn anekTpod. Ha dwur. 13 npuBegeH TpeTUn KOHKPETHbLIN BapuaHT
NOABWXHOMO 3EeKTPOAHOro MoAyna B COOTBETCTBUM C OAHMM UMW HECKOMbKMMU acnektamu
n3obpeTteHnsa. TpeTuin BapmaHT BKNOYaeT KOHTakTHbIM aHog 1320 mn KoHTakTHbIN kaTtoa 1330,
HO He BKM4YaeT 6umnonsapHbii anekTpod. KoHTakTHbiM katoa 1330 v KOHTakTHBLIM aHoa 1320
BbINOMHEHbI TAKNM e 06pa3oM, Kak KOHTakTHbI aHoa 20 1 KoHTakTHbIA KaTtod 30, onucaHHble
paHee CO CCbIfIKaMW Ha NepBbld BapuaHT M30bpeTeHus. HapyxHble pasmepbl NOABUXHOMO
anekTpogHoro moaynsa 1300 no TpeTbeMy BapuaHTy Takue e, Kak pasmepbl No nepsoMmy u
BTOPOMY BapwaHTaM MOABWXHOrO anekTpogHoro moayns. Bce pgpyrwe petann TpeTbero
BapvaHTa NnoaBWXHOro 3NeKTPOAHOro MoAyns, Kak nokasaHo Ha cwur. 13, onucaHbl Bbille CO

CCbIITKaMW Ha I'IepBbIl71 BapuaHT Unu BTOpOﬁ BapuvaHT NOABUXHOIO 3NeKTpoaHOro Moayns.

B BapuaHTax, onucaHHbIX paHee, noaBecHon cTtepxeHb 110 coeamHeH ¢ pasbemom 130 ¢
6anoHeTHbIM Na3oM NocpeacTBOM chmkcaumm koHua ctepxHs 110 B pasbeme 130 nocpeacTsom
wanb n 6ontoB 111. Bce pgonycku, Heobxoaumble AnNst OPMUPOBAHUA YNNOTHEHWUS MexXay
HWXKHen cTopoHoi kpbiwkn 100 n o6ogom 231 Turna 230, obpasyolwmMMm OTBEpPCTME B KaMepe
220 anekTponus3a, AOCTUrHyTbl, Gnarogapsi MCMOMNb3OBAHUIO YMPYroro repmMeTUsMpyLoLLEro
mMaTepuana Ha oboge. Ha cur. 14 nokasaHo anbTepHATMBHOE COeAMHEHWe, KOTOPOe MOXeT
MCNONb30BaTbCA B BapwuaHTe MOABMXKHOMO 3neKkTpogHoro moayns. [Ons ygobcTBa CCbINOK,
KOMMNOHEHTaM, WOEHTUYHbIM TEeM, KOTOpble MPUCYTCTBYIOT B MEPBOM BapuaHTe, OMMCaHHOM

paHee, NpNCBOEHLI TE Xe CaMbleé CCbIJT04YHblE HOMEPA.

B anbTepHaTMBHOM BapuaHTe, MOKa3aHHOM Ha dwur. 14, noasecHoh cTepxeHb 110
3NeKTpogHOro Moaynsi coegmHeH ¢ pasbemoM 130 ¢ 6aloHeTHbIM Na3oM NocpeACcTBOM hnaHua
1410, koTopbli nNepepaeT Harpysky depes pan TapenbyaTbix npyxkmH 1400 Ha pasbeM C

6anoHeTHbIM naszoM. PnaHel, 1410 npukpenneH k npyxuHe 1400 nocpeacTeom raek 1420.

Korga moayne NogHAT, BeC MOAyYnsA nepefaeTcs Yepes noasecHon ctepxeHb 110, n oxumaeT
npyxuHy 1400. MNpyXrMHa NpwKMMaeTca BBEPX, K HUXKHen noBepxHocTu cdnaHua 1410. MpyxuHa
1400 MoxeT ObiTb MOBbIM MNOAXOASLMM MPYXMHHBIM YCTPOMCTBOM. Hanpumep, npyxuHa

MOXKeT BKNKYaTb CNPanbHYO MNPYXUHY.
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CoeaunHeHne anekTpoaHoro moaynda € nogbeMHbIM YCTDOVICTBOM, TaKMM KaK pa3beM C

GaloHeTHbIM Ma3oM, C YMpYrorl MNpPYXWHOW, PacrnofiOXEHHOW MeXay HUMKW, MOXeT AaBaTb
npevMyLLiecTBa Npu MCMNonb3oBaHUW. Hanpumep, Koraa anekTpoAHbId MOoAyrb OnyckaeTcs B
Kamepy 9rnekTponusa, Kak OnucaHO paHee, BbLIMOMHAETCA KOHTaKT Mexay ob6oaowm,
OKpyXalLnuM OTBepcTue Kamepbl, W HWkKHehn nosepxHocTblo 102 kpbiwkn 100, Ans
obpasoBaHua ynnoTtHeHusa. B BapwaHTax, onucaHHbIX paHee, 4TOGbl obecneunTb KaToaHoe
coefvHeHne, nnactnHa 30a ocHoBaHWSA MoAayns AomkHa 6biTb ycTaHoBMNeHa B (PM3NYECKOM
KOHTaKTe C BHYTPEHHEeN CTeHKOW Turnsa. Mcnonb3oBaHne noanpyXUHEHHbIX YCTPOWCTB, TakuX
Kak Tapenb4yaTas npyxuHa 1400, pacnonoxeHHas Mexay noAbeMHbIMU YCTPOWCTBAMU W
NnoABECHbLIM CTEPXHEM, MOXET 06ecneynTb JONONHUTENBHbIA X0 3MeKTPOAHOro Moayns nocne
Toro, Kak Kpblwkon 100 obpasoBaHO ynnoTHeHue. Kpome TOro, Takue noanpyXWUHEHHbIe
YCTPOMCTBA MOrYyT MNPEMMYLLECTBEHHO npucrnocabnmeaTbCd K WU3MEHEHUI0 pa3MepoB

NnoaBeCHOro CTepXHsA, BbiI3BaHHOMY TEMNOBbLIMU d)J'IyKTyaLI,MﬂMM.

BapmaHT NnoABMXKHOIO  3NEeKTpoaHOro  MoAayn4, KOTOprl;'l BKNo4YaeT noanpyxXmHeHHble
yCTpOVICTBa, pacnonoXxeHHble Mexay noaBeCHbIM CTEpPXXHEM nnn CTEPXKXHAMMN,
noggepXxXmBawwmmMmm anekTpoabl, N NoagbeMHbIMU yCTpOIZCTBaMM, MOryT MUCNONb30OBaTLCA B
KadyeCcTBe anbTepHaTuBbl MUCNOMb30OBAaHUKO  yNpyroro repMmeTuavpyrowilero Martepuana,

OKpyXarlLlero oTeepCcTtrne KaMmepbl 3NeKTponnia, Unn B AOMOJfIHEHUE K HEMY.
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SOPMYJIA USOBPETEHUA

1. MoABWXHbBIA 9NEKTPOAHbLIA MOAYNbL AN BBEAEHWUS B KOHTAKT C KaMepoW 3MeKkTponuaa,
BKMIOYaOLLNNAL

nepBbIN anekTpoa,

BTOPOW 3NEeKTpOa U

MOABECHYKD  KOHCTPYKUMIO,  BKMIOYAKOLWYH0 MOABECHOW  CTepXeHb, COeAMHEHHbIN,
nNpeanoYTUTENBHO HA OAHOM KOHLIE CTEPXKHS!, C MEPBbIM 3MEKTPOAOM.

B KOTOPOM BTOPOW 3MeKkTpo NoABeLleH Unv noaaepXxmnBaeTca NoaBECHON KOHCTPYKUMER,
M B KOTOPOM NnoABEeCHas KOHCTPYKUMSA  BKMOYaeT, MO MeHblled Mepe, OaHYy
3MEeKTPOU3ONMPYIOLLYIO pacrnopKy Ans yaepXaHus BTOPOro 3rekTpoaa B NPOCTPaHCTBEHHOM

pa3geneHnn ¢ nepBbiM 3N1IEKTPOOOM.

2. 3neKTpoaHbI Mogynb No M. 1, OTNMYaLWMIACA TEM, YTO NEPBLIA 3NEKTPoa ABMSETCA
KOHTaKTHbIM KaTOAOM, a BTOPOW 3MeKTpod SBMSeTCA  KOHTaKTHbIM aHOAOM, NPW 3TOM
KOHTaKTHbIA KaTo4 W KOHTaKTHbIA aHo4 MOryT COEAMHATLCA C WUCTOYHWMKOM 3Heprum Ans

Co3daHNA noTeHumana Mexay KOHTakKTHbIM KaToaAOM U KOHTAaKTHbIM aHOAOM.

3. OneKkTpogHbIR Mogynb nMo n. 1 unu 2, oTnNUYalLWMACA TeM, YTO AN BOCCTaHOBIEHUS
TBEPAOro CbIpbsl, NPeanouTUTENbHO, SABMAILWEroca  MeTannuyeckuM CcoedvHeHueM, TBepaoe
Chipbe YEepXXMBaEeTCs B KOHTaKTe C NepBOW MOBEPXHOCTHIO NMEepBOro anekTpoda AN BO3MOXHOCTU

ero BOCCTaHOBI1eHUA C NOMOLLBbIO 3N1eKTPOoJin3a.

4, OnekTpogHbIn Moaynb Mo n. 1, 2, vnn 3, OTNMYaIOWMNACA TEM, YTO COAEpPXUT
OMNoNSIpHLIA 3NeKTpoa, NoAAePXKMBAEMbIA B NPOCTPAaHCTBEHHOM pasferneHnM Mexay nepsbiM U

BTOPbIM 3MeKTpoAamMu NocpeACcTBOM OAHOW UMM HECKONBKMX SMEKTPON30NUPYIOLLMX PaCMOPOK.

5. OneKTpoAHblA Moaynb Mo N. 4, OTNMYaWMIACS TeM, YTO, KOoraa Mexay nepeBbiM U
BTOPbIM 3MNeKTpoJaMu co3fdaH MoTeHuuan, nepeas MOBEpXHOCTb GunonspHoro anekTpoaa
CTAHOBUTCA KaTOOHOW, M TeM, YTO B HEM TBep/loe Chipbe MOXEeT yAepXMBaThLCA B KOHTaKTe C
NepBOi NMOBEePXHOCTLIO BUNONAPHOrO BNeKTpoaa TakuM 0bpasoM, YTO TBepoe Chipbe MOXeT ObiTh

BOCCTaHOBIEHO C NMNOMOLLBIO 3NEKTPOIN3a.

6. 3neKTpoAHbIA Moaynb no noboMy 13 npeablayLnX MNYHKTOB, OTNWYAOLLUACA TeM, YTO

NoABECHOW CTEPXKEHb NPOXOAUT Yepes BTOPOW 3MeKTPOoA.
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7. 3neKTpoAHblA Moadynb no niobomMy M3 npeablayLnX MNYHKTOB, OTNWYAOLIUACA TeM, YTO

nogsecHas KOHCTPYKUMA COOEpPXUT bonee OAHOIroc noAaBECHOro CTepPXHA, MPpUYEM KaxkabliA

noaBeCcHOM CTepXeHb coeaMHEH C nepBbIM 3J1IEKTPOA0M.

8. 3neKTpoAHbIA MoAdynb no nobomMy 13 npeablayLnX MYHKTOB, OTMNYAOLLIMIACA TeM, YTO
AOMNONMHUTENBHO BKIOYAET KPbILWKY ANs 3aKpblBaHUSI OTBEPCTMS KaMepbl 3MeKTponvaa, Koraa

MOoaynb BBEAEH B KOHTAKT C Kamepoﬁ ANEeKTpoInaa.

9. OneKkTpoaHbIA Moayrb No M. 8, OTAMYaKLWKWNCA TeM, YTO NepBas NOBEPXHOCTb KPbILLIKU
B3aMMOAENCTBYET C MOBEPXHOCTbIO, OKpYXallehn OTBepCTUe Kamepbl 3neKTponusa, Ans
repMeTu3aUmMn OTBEPCTUS KaMmepbl 3MeKTponusa wunu Ans nogaepXku, no MeHbluen mepe,

HacCTu BECa ANEeKTpoOAHOro Moayris.

10. 3neKTpoaHbI MoAayrnb No N. 8 unuM 9, OoTNMYaLWKWACA TeM, YTO, MO MEeHbLUen mepe,
OOWH MOABECHOW CTepXeHb NpoXoauT Yepe3 OTBEpPCTME, BbINOMHEHHOE B KPbIlIKe, TakuM
obpasom, 4TO, YacTb, MO MEHbLUEA Mepe, OAHOrO NMOABECHOr0 CTEPXHSA SABMNSETCA HapyXHON
OTHOCUTENBHO Kamepbl 3NEeKTponuM3a, Kkoraa Moaynb BBEAEH B KOHTAKT C KAMEPOW 3reKTponuaa,
npeanoyYTUTENbLHO, TakuM 06pasom, YTO MOAYINb MOXET ObiTb MOAHAT C MOMOLLIbIO, MO MEHbLLIEN
Mepe, OIHOrO NMOABECHOro CTEPXKHS, WNNN TEM, YTO 3NEKTPUYEecKoe coeauHeHne Ans BTOPOro

3NeKTpoaa NpoxoanT Yepeld OoTBepCTUE, BbINOJTHEHHOE B KPbILLIKE.

11. [MoABWXHBIA 9NEKTPOAHbLIA MoAYNb AN BBEAEHUS B KOHTAKT C KAMEpPOW SreKTponuaa,
BKMIOYaIOLLNIA:
aHoa u

Katoa AnA yaepXaHuda 4acTu TBepaoro CblpbA AnNA BOCCTaHOBIEHUA C MOMOLUbHO
3NEKTpOoSin3a B pacnnaBrieHHOM CONIEBOM 3NEKTponunTe, npuydemM colpbe yaepXXmBaeTcA B KOHTAKTe

C KaTto4oM.

12. OnekTpogHbIn Moaynb no nN. 11, oTnWYarLWMncs TeM, YTO, JOMNOSNTHUTENbHO BKMAKOYaeT
KpbILLKY ANA 3aKpblBaHUA W OTKPbIBAHUA KaMepbl 3NeKTponu3a, Koraa MoAynb BBedeH B

KOHTaKT C Kamepoﬁ ANeKTponn3a.

13. OnekTpoAHbIn Moaynk no M. 12, oTnUYalLWMACA TeMm, 4YTO MOBEPXHOCTb KPbILLIKU
B3auMOZeNCTBYeT C MNOBEPXHOCTbID KaMepbl 3MNeKTponusa Ans repMeTyM3aummM OTBepcTus

KaMepbl 3J1EKTPOIIN3a.
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14. OnektpogHblh mMogyne no nwbomy w3 n. 11—13, OTNMYaLUMACA TeM, 4TO

OOMNONMHNUTENBHO COOAEPXKUT 6I/II'IOJ'IFIprII7I aneKkTpoa, paCHOHO)KeHHbIVI MeXay KatoaoM U aHOOOoM,
B KOTOPOM 4acCTb TBepAoro CbipbA yAepXuUBaeTCA B KOHTAKTE C KaTOAHOWN NMOBEPXHOCTLIO

6unons pHOro anekTpoaa.

15. [MoABWXHbBIA 9NEKTPOAHbLIA MOAYNbL AN BBEAEHWUS B KOHTAKT C KAMEpPOW 3MeKTponuaa,
KOTOpPbIN BKNIOYaET:

nepBbIN aneKkTpoa n

KPbILLIKY,

npw 3TOM, Koraa NoABWXKHbLIN 3NeKTpoa BBEAEH B KOHTAKT C 3MEKTPONU3HbIM annapaTom,
nepBblA 3NEKTpoAd pacrnonoXeH B KaMepe 3nekTponusa Takum o6pasoM, 4YTO MOXET

MCMOoNb30BaTbCA ANA 3NEeKTPOJIn3a, U KpbILLKa NepeKkpbiBaeT OTBEPCTUE KaMepPbl 3NEKTPONn3a.

16. 3neKkTpoaHbI MoAynb Mo n. 15, oTnU4YarWMnca Tem, 4YTo, Koraa MOoAynb BBedeH B

KOHTaKT C Kamepoﬁ ANEeKTponn3a, KpbillKa repMeTuanpyeT oTBepCcTUe KaMephbl 3NeKTponmaa.

17. OnekTpoaHbIn Moaynb no n. 15 nnu 16, oTAMYaWNACA TeM, YTO OOMNOSNHUTENLHO
COOEPXUT BTOPOW 3MEKTPOAd, B KOTOPOM, MNPeanoyvTUTENbHO, MEpPBLIA 3MeKkTpoa SABnseTcs

KaToaoM, a BTOpOVI 3NeKTpoa ABNnAeTCcA aHO4OM.

18. OnekTpogHbIn Moaynb no n. 17, OTAMYalOLWMWIACA TEeM, YTO AOMOMHUTENLHO COAEPXKUT

6I/II'IOJ'I$-|prII7I 3neKkTpoa, paCI'IOJ'IO)KeHHbIVI MeXay nepBbiM ANEKTPOAOM U BTOPbIM 3NEKTPOAOM.

19. OnekTpogHblin Moayrnb no n. 15—18, oTnuyalwunecs Tem, 4YTO SnekTpon Wnu
3ANeKTpoabl N KpbllKka NoALEPXKMBAIOTCA NOLBECHOW KOHCTPYKLUMEN, BKMNOYaloLllen noaBecHOm

CTEpPXKEeHb N 3NeKTPOU3ONNPYIOLLYHO PACNOpPKY.

20. MoABWXHBIA ANEKTPOAHbLIA MOAYNb ANSA BBEAEHUS B KOHTAKT C KAMEpPOW SMeKTponuaa,
BKMIOYaIOLLNIAL
NoaBbEMHbLIN 3NeMeHT AN BO3MOXHOCTU BbINOMHEHUS NogbeMa Moayns,
nepBbIn 3NeKTPoa, COEAUHEHHbINA C HXKHUM KOHLIOM NMOABECHOIO CTEPXHS, U
NnoanpyXMHEHHble YCTPOWCTBAa, PacrnonoXeHHble MeXAay MOAbEMHbIM 3MEeMEHTOM U

BEPXHMM KOHLUOM NMOABECHOIO CTEPXKHA.
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21. 3nekTpoaHbI Moaynb no n. 20, oTNNYaLWMACA TeM, YTO coaepXuT Bonblle oaHOro

noABeCcHOro CTepXHd, a noanpy>xXmMHeHHble yCTpOVICTBa pacnonoXxeHbl Mexay BepxXHUM KOHLUOM

Kaxgoro nogBecHOro CtepH4a n noagbeMHbIM 3N1EMEHTOM.

22. AnekTpoaHbIin Moaynke rno n. 20 vnu 21, oTnNMYawWUACa TeM, 4YTO NoANPYXUHEHHbIe

yCTpOVICTBa BKIMHOHAKT NPYXUHY, HANpUMep, CnpanbHYO NPYXXUHY UINU Tapefb4aTyio NPYyXUHY.

23. AnekTpoaHblin Moayne no nn. 20—22, oTnuuyalowminca Tem, YTO BEepXHUM KOoHey,
NOOBECHOIo CTEPXHA WIM KaXAbl MOABECHOW CTEPXEHb MPOXOAUT Yepe3 OTBEpCTUE, UMK
COOTBETCTBYIOLLEE OTBEPCTUE, BbINOMHEHHOE B KPbILKE, NpU4YeM BeC MOABECHOMO CTPEXHA U
nepBoro 3arnekTpoga nepedaeTca K NOOALEMHOMY 3MneMeHTYy 4epes3 noAanpyXUHEHHbIe

YyCTpOWCTBA.

24, 3nekTpoaHbIn Moaynb no nn. 20—23, oTnuyalwuics Tem, YTO AONONHUTENbHO
BKIOYAET KPbILWKY ANs 3aKpbiBaHWUS OTBEPCTUSI KaMepbl 3MeKTponusa, npuyeM MNoAbEMHbIN

3AneMeHT BKIo4YaeT KPbIWKY U cCOeanHEH C HeRn.

25. 3neKTpoaHbIA Moadynb No niobomy 13 npeablAyLMX MyHKTOB, OTMWYAIOLIUIACA TEM, YTO
CNYXXUT AN UCMONb3OBaHUS MpU 3MeKTponv3e B pacnnaBneHHOM COMeBOM 3MneKTponuTe,
npeanoyYTUTEeNLHO, B pacnnaBneHHOM CONEeBOM 3MeKTponuTe, coaepXkalleM ranouaHoe
coeUHeHWe, Hanpumep, B pacnnabBfeHHOM CONIEBOM 3MeKTponuTe, coaepXKalleMm Xropua

KanbuW4.

26. 3nekTpoaHbI Moaynb No NBOMY M3 NpeablayLUMX NMYHKTOB, OTNNYAKOLWMACA TEM, YTO

cHabxeH aHOOOoM, coaepXallum yrnepon, HanpmuMenp, CHabxeH aHoaoM, cogepKallnm Fpad)I/IT.

27. 3neKTpoaHblA Moadynb no niobomy 13 npeablayLMX MYHKTOB, OTMNYAIOLIMIACA TeM, YTO
3NeKTpoAbl BKMOYAT OAWH UNK Gonee GUMNONAPHBLIX 3MNEKTPOAOB, KOHTaKTHLIA Katod W
KOHTaKTHbI aHofd, MpuYeM OAWH WIMN HECKONbKO GUMNONAPHBLIX 3MeKTPOAOB PacronoXeHbl
MeXAy KOHTaKTHbIM KaToAOM M KOHTAKTHbIM aHOAOM, BKM4Yas npeanoytutensHo ot 1 go 20

GUNONSIpHbIX 3NeKTPoAoB M, ocobeHHO NpeanoYTUTENLHO, OT 2 A0 10 BUNONAPHLIX 3MEeKTPOAOB.

28. OnekTpogHbI MoAynb Mo n. 27, OTNVYalWUnCa TeM, 4To BunonsipHble 3nekTpoabl
pacnonoXeHbl C MPOMEXYTKOM MO BEPTMKANW Bbille KOHTAKTHOMO KaToAa M HWKE KOHTAKTHOro

aHopa.
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29. 3nekTpoaHbI Moaynb No NBoMy M3 NpeablayLNX NYHKTOB, OTNNYAKOLWMACA TEM, YTO

COOEPXUT BUNONAPHLIA 3NEKTPOoa, VMEILLUMIA COCTaBHYIO KOHCTPYKLMIO, Npuyem GunonsipHbIi
3neKkTpoa MMeeT NepBYI0 YacTb NN KAaTOAHYIO YacTb, BbIMOMHEHHYO M3 NepBOro Matepuana, 1

BTOPYKO YacCcTb UMM aHOOHYHO HYaCTb, BbIMOJIHEHHYIO N3 BTOPOIro Matepuana.

30. 3neKkTpoaHbI Moaynb No n. 29, OTNMYaLWMIACA TeM, YTO nepBas 4acTb BunonapHoro
anekTpoda sBMSEeTCA MeTannuMyeckor, a BTOpas 4YacTb OGMNONApHOro anekTpoga SABnseTcs
WHepTHbIM  MaTepuarnoM aHoZa Ana  BblAeneHua  Kicnopoa,  NpOCTPaHCTBEHHO

CTa6I/IJ'II/I3I/IpOBaHHbII7I MaTtepuan aHoga unu yI'J'Iepo,D,VICTbIl)'I mMaTtepuarn.

31. AnekTpoaHbIn Moayrnb no n. 29 unu 30, oTNMYalLWMUCa TeM, YTO NepBas YacTb W/Unu
BTOpasl YacTb BMNONSpHOro anemMeHTa BbINOMHEHa U3 MOPUCTOro M NepdopUpPOBaHHOIO, UMK
UMeroLLlero OoTBepCTUs MaTepuana, TaKoro kak ceTka, 4Tobbl pacnnaeneHHas conb Morna

npoTeKkaThb 4Yepe3 NnepBytlo n/vnum BTOPYHO HacCTb 6MI'IOJ'IFIpHOI'0 AneKTpoaa.

32. OnekTpoaHbIi MoAynb No NboMy M3 NpeablayLwnX NyHKTOB, OTNNYAOLWWACA TeM, YTO
BKMOYAET KPbILKY NS 3aKpblBaHUS OTBEPCTUS KaMepbl 3NeKTponuaa, Koraa Moaynb BBeAeH B

KOHTaKT C Kamepoﬁ 3NeKTponns3a.

33. OneKkTpogHbIn Moaynb Mo M. 32, OTANYAKLWWIACA TEM, YTO NepBas NOBEPXHOCTb KPbILLIKU
B3aMMOZENCTBYET C MNOBEPXHOCTLIO, OKpYXalllehn OTBepCTUe KamMepbl 3reKkTponusa, Ans

repMeTun3aumm OTBEPCTUA KaMeEpPbl 3NTEKTPOIIN3A.

34. OnekTpogHbIn Moaynb No n. 32 unu 33, OTNMYaKLWKWACA TeM, YTO KpblllKa BKMOYaeT

KepaMVI‘-IeCKI/IVI mMaTtepuan, HanpunMmep, NOKpbITUE, coaepXallee OKUCb antoMNHNA.

35. OnekTpogHbIn Moaynb no n. 32, 33 unu 34, oTNUYaLLNACA TeM, YTO KpbILLUKa BKMAOYaeT
TENMNOUN30NALMOHHBIA MaTepuan UM MHOXECTBO TEMMNOWN3O0NSALNOHHBIX MaTepuanoB U co3faeT

TepMumyecknin 6apbep.

36. 3nekTpoaHbI Moaynb No NboMy M3 NpeablayLUMX NMYHKTOB, OTNINYAKOLWMACA TEM, YTO
ucrnone3yeTca AN 3MNeKTponUTUYEeCKOro BOCCTAHOBMNEHUA TBEpAoro CbipbA B pacnnaBneHHOM

COJleBOM 3NEKTPONNTE.

37. OnekTpoaHbIn Moayrnb no M. 36, OTNUYaLLMACA TeM, YTO TBepAoe Cbipbe COAEpPXUT

OKWCen MeTanna, HanpuMmep, MeTanmnMyeckoe CoeaHeHNe UNu MeTannuYecknini OKUCer, Takom
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KaK OKACb TUTaHa MNW OKUCb TaHTana, WM CMeCb MeTannMyecknx CoeauHeHUn UM OKMUCIOB

mMmeTanna.

38. OneKkTpoaHbI Moaynb No NBOMY M3 NpeablayLUMX NMYHKTOB, OTNNYAKOLWMACA TEM, YTO
TBepAoe Cbipbe YOEepPKMBAETCA B KOHTaKTe C KaTOOHOW MOBEPXHOCTbK 3rekTpoaa,
NpeanoyvYTUTENbHO, B KOHTaKTe C KaTOOHOM MOBEPXHOCTbIO KOHTAKTHOrO 3anekTtpoda wunn ¢

KaToAHOW NOBEPXHOCTLIO 6I/II'IOJ'I$-IpHOFO aneKkTpoaa.

39. 3neKkTpoaHbI Moaynb No NBoMyY U3 NpeablayLUMX NMYHKTOB, OTNNYAOLWMACA TEM, YTO
MOAYMb COAEPXWUT 3NeKTpoAbl, KOTopble MpWU 3KcnryaTauum, rno cylwlectsy, OpPUEeHTUPOBaHbI
ropu3oHTanbHO, NpPUYEM KaToAHbIE MOBEPXHOCTU 3MEeKTPoAOoB, rMaBHbIM 06pa3oM, obpalleHsbl

KBEPXY, @ aHOAHbl€ NOBEPXHOCTN 3NEKTpOoAO0B, MaBHbLIM o6pa30M, 06paLLleHbI KHU3Yy.

40. 3nekTpoaHbI Moayrnb no n. 38 unu 39, oTNMYalLWMACa TeM, YTO TBepaoe Cbipbe

yOepXMBaeTCA B KOHTaKTe C 06paLLleHHbIMM KBEPXY MOBEPXHOCTAMU INEKTPOOOB.

41, OnekTpogHbin Moaynb no n. 38, 39 vnu 40, oTNMYaLWMACA TeM, YTO 3MNeKTpoAbl,

rmaBHbIM O6p830M, BbINOJIHEHDBI B BUAE MIACTUH.

42. 3nekTpoaHbI Moaynb No NBOMY M3 NpeablayLMX NMYHKTOB, OTNNYAKOLMACA TEM, YTO
COOEPXUT NOABECHON CTEPXEeHb ANS NOABELLUMBAHUA 3NeKTpoaa, NpMyYeM NoaBECHON CTEPXKEHb
BbIMOMHEH W3 MeTannM4yeckoro cnnasa, MNpeanovYTUTeNbHO, M3 MeTannM4yecKoro Ccnnaea,

KOTOprf/'I COXpPaHAET NPOYHOCTL MNMpU BbICOKOM TeMnepaTtype, HanpumMmep, M3 HAKeNeBOoro cnraea.

43. OnekTpoaHbIA Mogynb Mo nN. 42, oTNUYaKLWMACA TeM, YTO, N0 MeHbLUel Mepe, YacTb
NoABECHONO CTEepXHA obnuuoBaHa  SNEeKTPOM3ONMPYIOLWMM  MaTtepuanom, HanpuMmep,
o6nu1uoBaHa BbICOKOTEMNEPATYPHLIM N3ONMPYIOLLMM MaTepuanoM, TakMM Kak OKUCb antoMUHUS

unu HuTpua Gopa.

44. 3nekTpoaHbI Moaynb No NBoMyY M3 NpeablayLUMX NMYHKTOB, OTNINYAKOLMACA TEM, YTO
COOEPXKUT 3MEKTPOUIOIMPYIOLLYIO PacnopKy ANA yaepXaHus 3rnekTpoaoB B NPOCTPaHCTBEHHOM
pasgeneHvn, npudeM 3MeKTPoOU3ONUPYIOLWAasa pacrnopka BbINOMHEHA W3 KepaMUYecKoro
MaTepuana, Hanpumep, Matepuana, BblGpaHHOro U3 rpynnbl, BKKOYAOLWEN OKUCh antoMUHUS,

OKMCb UTTPUS 1 HUTpKUA Gopa.
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45, 3neKTpoAHblA Moadynb no niobomy 13 npeablayLMX MYHKTOB, OTNMYAOLMIACA TeM, YTO
3MneKTpoAbl BKMOYAKOT KaTon, 3NeKTpuyeckoe coeanHeHue, BbINOMHEeHHOe MeXay KaToaoM M
NCTOYHUKOM 3HEPrMn C MOMOLLBI (hU3MYECKOro KOHTaKTa Mexay KaToAoM W 3MeKTPUYeCcKUM

NPpOBOAHMKOM B KaMepe 3NeKTponnaa.

46. 3neKkTpoaHbI Moaynb No NBoMyY U3 NpeablayLNX NMYHKTOB, OTNNYAOLWMACA TEM, YTO
MOXeT ObITb NoABELLEH K NOOABEMHOMY 3MeMeHTY Ha BEpPXHEM KOHLLe MOAYNsA, Hanpumep, npu
ONyCKaHUN WX NOOHUMAHUN U3 Kamepbl 3MNEeKTPonu3a, MoXeT OblTb YCTaHOBMEH Ha NEpPBOM
3reKTpoAe Ha HWXHEeM KOoHue MoAyns, Harnpumep, nNpu BBeAEHWW B KOHTaKT C KaMepow
aneKkTponuaa, Wuinnun moxeT BbITb NOABELLEH K KpbILLKe, HAanpuMep, Npyu BBEAEHUN B KOHTAKT C

KamMepon anekTponuaa.

47. OnekTpodHbIM MoAdynb No MboMy M3 NpeablayWwyxX NyHKTOB, OTNMYALWMIACA TEM, YTO
COAEPXUT YCTPOMCTBO AN COeAUHEHNS, MOAYNS C NOABbEMHbIM MEXaHW3MOM Ans nogbeMa WU

OnyCcKaHunA Mmoayns.

48. 3neKTpoaHbI MoAynb Mo M. 47, OTAVMYAOLWMIACA TEM, YTO YCTPONCTBO ANA COeANHEHUSA
BKMOYaeT pasbeM ¢ 6aioHeTHbIM Na30M, PACNONIOXKEHHbIN HA BEPXHEM KOHLE MOAYIs, Npuyem

BeCb MOOYINb MOXET ObITb noapelleH ¢ NOMOLbH pa3bemMa C 6alioOHETHBIM Na3oM.

49. 3nekTpoaHbI Moaynb No NBOMY M3 NpeablayLNX NYHKTOB, OTNNYAKOLIMACA TEM, YTO
3NeKTpoabl BKMNIOYAKT aHo4 W WUMEKT JnekTpudeckoe CcOoeAuHEeHWe Mexay aHoaoM U

MCTOYHMKOM 3HEPrmnm B HECKOINbKMUX TOYKaX aHoda.

50. 3neKTpoaHblA Moaynb no niobomy 13 npeablAyLMX MYHKTOB, OTNMYAIOLIMIACA TeM, YTO
4yacTb, NO MeHblUel Mepe, OOHOIMO W3 3NEeKTPOAOB SABNSETCS WU3BMNeKaeMor M3 mMoayns Ans

3arpy3kn CbipbeM.

51. Cuctema ANEeKTpOoSIn3a, BKNo4YarLlaa:
KamMmepy anekTponnsa u
3]'IeKTpOD,HbII7I Moaynb, BKMNHOYaoLLMIA aneKkTpoa, npu4em 3]'IeKTpOD,HbII7I Moayrnb

BBOOUTCA B KOHTAKT C Kamepoﬁl ANeKTponn3a ¢ BO3MOXHOCTbLHO N3BIMEYEHUA.

52. Cuctema no n. 51, oTnmyawwaacs Tem, 4YTO MNOABWXKHBLIA 3MEeKTPOAHbLIA MOAyIb

npeacTtasnseT coboi moayne no nwéomy m3 nn. 1—50.
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53. Cuctema no n. 51 unn 52, oTnnyaroLwascsa TeM, YTO BOCCTaHOBMNEHWE TBEPAOro ChipbsA B

pacnnaBneHHOM CONiEBOM 3J1IEKTPOJSINTE NMPONCXOOUT B KaMepe 3NeEKTpPOonnaa.

54.  Cwctema no n. 50—53, oTnuyarolascs TeM, YTO Kamepa 3neKTponv3a BKMoYaeT
3MNeKTPUYECKNA KOHTAKT ANs 3aMblKaHWS KOHTAKTOB 3nekTpoaa MOABWKHOIMO 3MeKTPOAHOro

Moayns, koraa Moayrnb BBeeH B KOHTAKT C KaMGDOVI.

55. Cwuctema no n. 50—54, oTnuyarowascs TeM, YTO Kamepa 3reKkTponv3a BKIoyaeT

3]'IeKTpOI'IpOBOD,HbII7I THrens, 4Tobbl BMeELLaTb pacnriaBneHHYyHK COJlb.

56. Cuctema no n. 55, otnuyarowasca Tem, 4To SJ'IeKTpOI'IpOBOLleIﬁ TUresib BKI4YaeT
3]'IeKTpI/I“IeCKI/II7I KOHTAKT A4 3aMblKaHUA KOHTAKTOB J3J1IEKTpOoAda NOABWMXHOIO 3neKTpoaHOro

Moayna, Korga Mmoaynb BBE€AQEH B KOHTAKT C Kamepoﬁ.

57. Cuctema no nio6omMy u3 nn. 50—56, oTnuyaroWwasaca TeM, YTO BKMOYAET HEeCKOMNbKO
MOABWXKHbBIX 3MEKTpoAHbIX MoAymnew, NpuyemM Kaxabld Moayrb MOXET BBOOAWTLCS B KOHTaKT C

Kamepoﬁ ANEeKTposin3a C BO3MOXXHOCTbIO N3BNne4YeHunA.

58. Cuctema no nwbomy w3 n. 50—57, oTnuyawwasca Tem, 4YTO  AONOMHUTENbHO
BKMOYaeT MepexodHbl OTCeK Ans pasMelleHMst NOABWXKHOIO 3MNEeKTPOAHOro Moaynd, wunu
OAHOr0 M3 MOABWXKHbLIX 3MEKTPOAHbLIX MoAynen, neped BBeLEHVMEM B KOHTAKT C Kamepown

ANEeKTponin3a W/vnun nocne BbIBeAEHUSA N3 KOHTaKTa C Kamepoﬁ ANEeKTposin3a.

59. Cuctema no n. 58, oTnuuyawwascsa TeMm, YTO MEepexodHbll OTCeK BKMYaeT
OTKPbIBAEMbIA 3aMOpHbIA 3MEMEHT, MPUYEM 3aropHbIA 3NeMeHT MOXEeT OTKpbIBaTbCA Ans

ocyulecTBneHnA npoxoaa anekTpoaHoro moaynsa B nepexo,quu?l OTCEK.

60. Cuctema no n. 58 wnm 59, oTnuyawwaacs TeMm, 4YTO nNepexodHbli OTceK
ABNAETCArepMETUINPYEMBbIM  C BO3MOXHOCTBIO COAEPXaHWs  KOHTPONMpyeMon cpeibl B

nepexogHoM OTCeKe.

61. Cuctema no nn. 50—60, oTnuyaloLlasaca TemM, YTO OTBEpPCTME KaMepbl 3MeKTponuaa
MOXeT 3aKpblBaTbCA MOCPEACTBOM OTKPbIBAEMOro 3amnopHOro 3feMeHTa, BbIMOMHEHHOro ¢
BO3MOXHOCTbLIO OTKpbITUA Ans obecneyeHnss npoxoza 4Yepes Hero 3neKTpogHOro Moaynst unu

OQHOro N3 3ANEKTPOAHLIX MOD,yJ'IGI?I.
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62. Cuctema no nwbomy m3 nn. 50—61, oTnuyarowaaca Tem, YTO OTBEpCTUE KaMmepbl

ANEKTPONN3a OKPYXEHO YhnpyriM MaTtepuarioM, TaK 4YTO MeXay ynpyrum Martepumariom un

KpblLIJKOI?I NOABUXKHOIO 3NMeKTpoaHOro Moayna MOXeT 06p3308blBaTbCﬂ YANOoTHEHUE.

63. Cuctema no n. 62, oTnuMyaroanca Tem, YTo ynpyrum matepuan npegcraBnset cobown

ynpyruv rpacbuToBbIA MaTepuan.

64. Cnocob BoccTaHOBMNEHNS TBEPAOIO Chipbs, BKMOYAKOLWWIA CTaanmn:

3arpyska TBepAOoro Cblpbsi Ha MepBYyl MOBEPXHOCTb MEPBOro 3NeKTpoda MNOoABUXHOIO
3reKTpogHOro Moayrns, coaepXallero nepBbl 3NEKTPOA U BTOPOW 3MNEKTpod, OTCTOAWUNA Ha
paccTosHMM OT NEepBOro anekTpoda, a nepBas MNOBEPXHOCTb 3neKkTpoda BO BpeMs
3KcnnyaTaumm MOXeT CTaHOBUTLCA KaTOOHOW;

BBEJEHNEe MOABWXHOIO 3MNEeKTPOAHOro MOAYMNSA B KOHTAKT C KaMepow 3nekTponusa,
Takmm o6pasoM, 4TO MOBEPXHOCTb 3MEeKTpoda W Cbipbe HaxXOAAaTCs B KOHTaKTe C
pacnnasfeHHOM CoNnblo, CoAepXKallencsa B KaMepe anekTponuaa; n

nogada HanpsbkeHWs K 3NEeKTPOAHOMY MOoAynio, Takum o6pas3oM, 4TO KaToAHbIN

noTeHuwman Ha nepBoﬁ NOBEPXHOCTU NepBOro anekTpoaa npnBognT K BOCCTAaHOBMNEHUIO CbIpbA.

65. OneKkTpoa, BKMOYaLIMA CbeMHbIA NOTOK B cbope ANA noaaepKaHus 3neKTpU4eckoro
KOHTaKTa TBEpAOro Cbipbs C BEpXHEWl MOBEpPXHOCTbIO 3MeKTpoAa, NPUYEeM CbeMHbIA NOTOK B
c6Gope coaepXuUT ONopPHYH NOBEPXHOCTL AN Cbipbsi, BbINOMHEHHYIO U3 NepdOpPUPOBaHHOMO MUK
MMeloLLLIero OTBEpPCTMS MaTtepuana, Takoro Kak ceTka, U psiaa BbICTYNawoWUX BHU3 HOXEK,
KOTOpble NoAAEpPXKMBAKOT OMOPHYHO NMOBEPXHOCTb ANS ChipbsA B MPOCTPAHCTBEHHOM pasfeneHum

oT BerHeI?I NOBEPXHOCTU 3NEKTpOoaa.

66. Onektpog no n. 65, oTNUYAKLWKMACA TeM, YTO BbICTyNalwLlMe BHU3 HOXKWM OBpasyloT
3AneKkTpu4ecKoe coeuHeHWe MeXay BepxHel MOBepXHOCTbK 3neKTpoaa, Hanpumep, BepXHen

NOBEPXHOCTLIO KaToaa, U OI'IOpHOVI NOBEPXHOCTLIO ANA CbIpbA.

67. CbeMHbIn noTok B cbope aAnsa anektpoga no n. 65 unu 66.

68. SJ'IeKTpOD,Hbe/'I Moaynb, B OCHOBHOM, paCKprTbIIZ B HAacTodLWEeM OOKYMEHTE CO CCbllTKaMU

Ha durypbl.

69. Cuctema ANEKTPONn3a, B OCHOBHOM, pacCKpbIlTad B HAaCTOALWLEM OOKYMEHTE CO CCbINIKaMu

Ha durypbl.
K 3asaBke Ne 201390604
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