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JTOCJIIKEHHS ITABJIEHHSA 3BAPIOBAJIBHOI
ITPOBOJIOKH TA BUTPATHOI'O EJIEKTPOY IIPHA
EJEKTPOLIJTAKOBOMY HAIIJIABJIEHHI

1 META POBOTH

BuBunti mpomec  enekrpouuiakoBoro HaruiaBienHs  (ELTH),
JOCIIAUTH TIpOLeC KpamneabHoro nepeHocy merany npu EIH. 30yayBatn
3aJIeXHICTh YTBOPEHHS Kpareib Ta iX MacH BiJl TEXHOJOTIYHUX MTapaMeTpiB
porecy.

2 3ATAJIBHI BIJOMOCTI

OcnosHi cxemu nponecy EIIIH npuBeneni na puc. 2.1.

PadinyBanHs pikoro Merany 31iHCHIOETHCS B OCHOBHOMY Ha CTajii
IUTIBKOBOT'O TEYIHHS Ha OIUIABJICHOMY TOPI[i BHTPATHOTO EIEKTPOIY, a
TAaKOXX Ha cTajil KpamenbHOro mepenocy. Ilpu BiapuBi copmoBanoi Ha
OTUTABJICHOMY TOpIi eNeKTPOMy Kpaluli, OCTaHHS YacTKOBO IIYHTYE
BIZIPi30K €NEKTPOJ] — IIUTAaK - MeTaneBa BaHHA. B pe3ynbTaTi 4oro B MOMEHT
MPOXOKEHHS Kparuli CIIOCTepiraeThCs He3HauHe 30UTbLICHHS CTPyMy Ha
[IJTAKOBil BaHHI.

Taki KuAKA 1O CTPyMy MOXJIHMBO Bi3yalbHO CIIOCTEpiraTd Ha
MOKa3aHHAX amIlepMeTpa, a TaKoK (pikcyBaTv Ha MUIIYYHX MPUCTposix. Ha
pHcC. 2.2 moKazaHa OCIJIOTpaMa CTpyMmy Ipu ctabinpHuX pekumax EIH.
[TikoBi 3Ha4YeHHS cTpyMy (QIKCYIOTHCSI Yy MOMEHT BiIpHUBY Kparuli Bix
eNeKTpo/a.

Pigkuii meran, mo CTikae Mo TOPIO, M0 OMJIABISETHCS BUTPATHOIO
eJIeKTpO/a, JOCATHYBIIM BEPUIMHU KOHyca (IpU3MH JUIS  IIJIOCKOTO
eJIeKTPO/Ia), i/ II€I0 CHUJI TOBEPXHEBOI'0 HATSTY 30MPAEThCs B Kparuti (puc.
2.3). Ha 3pocrarouy piaKOMeTaiuHy Kparuiio Jif0Th TpaBiTaiiiiai i
SNeKTPOIMHAMIYHI CHJIM 1 CHJIM TepTs, OOyMOBJIEHI PyXOM MIJIaKOBOTO
posiiaBy. Lli cuiam mparHyTh BifipBaTH Kparulio BiA e€JIeKTpoja, IO
YTPUMYETbCS Ha WOro TOPIi JHIIE CHUJIAMH I[TOBEPXHEBOTO HATATY
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PO3IIABJICHOT'O METAJTY.
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1 - BupiO; 2 - HaTUTABTFOBANBHUI MIap; 3- MiIHUI TIOB3YH, 110 OXOJIOJKYEThCS;
4 — eneKTpo, IO TUTABUTHCS; S -IIJIAKOBA BaHHA,; 6 - MeTalieBa BaHHA,
7- MyHTIITYK; 8-TUTaCTHHA, [0 3aJIAIIAETHCS.
a - TpudaszHe 3BapIOBAaHHSA TPHOMA EJIEKTPOJIAMH 31 3BOPOTHO-TIOCTYNAFHUMHU PyXaMH;
0 — GaraToeeKTpoIHe 3BaPIOBaHHs METaIly; B — 3BapIOBaHHS IUTACTHHYACTHM €JICKTPOIOM;
T — 3BapIOBaHHS MYH/IIIITYKOM, IO IUTABHUTKCS; 1 - KOHTAKTHE [IJIAKOBE 3BAPIOBAHHS
Pucynok 2.1 — OcnoBHi cxemu npouecis EIITH

Pucynok 2.2 - Jliarpama crpymy npu EIIIH. 3amuc BukoHan npu
HMIBUAKOCTI pyXy cTpiuku npuctposi 10 cm/c
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pieeHb Lunaka

E

G —rpasiTariiina cuna; R — enekrponuHaMivHi cuiw; P — pe3ynbryroua crma
NOBEPXHEBOI'O HATATY

Pucynok 2.3 — Cxema cui, K1 JiIOTh Ha KPAIUTIO Ha TOPIIl eIEKTPOIa

3 pocrom Kpanm 3aBSIKM HaJIXODKEHHIO HOBHX nopum Meraiy,
30UTBIIYETHCS  PIBHOMIIOYA  TpaBiTAllifHMX,  €IEKTPOAWHAMIUYHMX 1
B'A3KICHUX CHJI, @ CHJHM IIOBEPXHEBOTO HATATy, BHACIIIOK HarpiBaHHs
Kparuii, 3HWKYIOThCS. Y MOMEHT, KOJM PiBHOJIIOYA CHJI, IO BiIPHBAIOTh
Kparuiio BiJl TOPIS €IeKTPOAa, MEPEBHIIUTh CHIIM MOBEPXHEBOTO HATATY,
BiIOyBa€THCSI BIAPUB KPaILIi.

3i 30UIbIIEHHSAM 3arJIUOJICHHSI €ICKTPOJIa B IIUIAK KiHEIlb eISKTPOoIa
3a CBO€I0 (HOpMOIO HAONMIIKAETBHCSA A0 TPABHIBHOIO KOHYCa, a MpH
MOJaNBIIOMY 3arirONeHH] eIeKTpoJa B ILTaK OiuHa MOBEPXHS KOHyca Ha
KIHIII eNIeKTPOoJia CTa€ OMyKJIOw. 31 30UIbIICHHSM 3arjuOJicHHs OOpHB
Kparuli cTaOuTi3yeThbesl Ha BEPIIMHI KOHYCA.

Baprto momiTuTH, 110 BiAPUB KpaIuli JIMIIE 3 OXHOrO Miclis, TOOTO 3
BEPUIMHMA KOHIYHOTO KIHIS eNeKTpoJa, B3IIHCHIOETbCS TUTBKH MpH
nepersiaBi Maiux elekTpoliB. [Ipu cTikaHHI IIIIBKK PigKOro Meraiy IO
MOBEPXHI KOHYyca eJIEeKTPOAa BEIMKOTO TEpeTHHY MOXJIMBHHA BiIpUB
Kparenb He TUIbKU 3 BEPIIMHH KOHYCa, ajie i y Oyab-IKOMY 1HIIOMY MicIii,
JIe TIEPeBaXKalOTh TpaBiTAIliiHI W EIEKTPOJMHAMIUHI CHJIM HaJ[ CHJIAMHU
MOBEPXHEBOT0 HATATY. 30KpeMa, MOBEPXHS €IEKTPOAa, 10 OIUIABISETHCS,
0 SAKil pyXa€eThes IUTIBKA PIAKOTO METaly, MOXKE MaTH HIOPCTKOCTh Y BUI
BHCTYIIB 1 3aMaJINH, YTBOPEHI PI3HUMH HEMETAIIYHUMH BKIIIOUEHHSMH, 1110
MICTATBCSI B METaJIi eNeKTPo/ia, YH TopaMu. SKII0 po3Mipu X BKIIOYEHb
MOPIBHSIHI 3 TOBIIMHOIO IUTIBKH PIAKOrO MeETaxy, TO BOHH MOXYTb CTaTH
HOBHMH IIEHTPaMH KpalUIEyTBOPEHHS KpiM NPUPOJHOTO IIeHTpa —
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BEpPIUIMHHU OTUIABIISIEMOIO KOHYCA.

Kpamns, mo yrBoputhes, miamerp sikoi ckiagae 5—10 mm, Mmae
¢dopmy kymi. ITo Mipi 3pocTaHHS Kpamjli MDK HEO 1 TOpLEM eleKTpoja
BHHUKA€ TOHKa IepeMuyka. Yacto B MOMEHT BIIPUBY Kparui 3 1€l
MePEMUYIKU YTBOPIOETHCS Maa JI0AaTKOBA Kparuis, 10
SNIEKTPOJIMHAMIYHUMU CHJIAMH BIJIKUIA€THCS BiJ] €IEKTPOA, 1 HABITH MOXKE
BIIPOBAJ)KYBATUCS B IIIAKOBHI TAPHUCAK.

3 KOHTPOJIBHI BAIUTAHHA AJ51
CAMOIIEPEBIPKHM I KOHTPOJIIO
HNIATOTOBJJEHOCTI CTYAEHTIB 10 POBOTH

1.  Slkum BuMoram noBuHHI BianoBigatu ¢irocu EIITH?
2.  Sx BIIMBaE eIEKTPUYHHMN OIip [UIaka Ha CTaOUIBHICTH

npouecy EIITH?
3.  Sxumit MexaHi3M BHAAJEHHS HEMETANICBUX BKIIOUEHb MPH
EIIIH?

4. Illnsxu nonajxaHHsS KUCHIO Y MeTaseBy BaHHy rpu EIIIH.

5. 3a paxyHok u4oro BigOyBaeTbcsi padiHyBaHHI MeTay
enextpona npu ELNTH?

6. ki gaxropu BIMBarOTh Ha po3Mip kparmti npu EIITH?

7. Sxi ¢nrocu cmin BukopuctoByBath i EIIH sneroBanmx
KOHCTPYKIIHHUX CTaJlei Ta 3HOCOCTIHKUX 1IapiB?

8.  Sxi dmrocu moxnuBo BukopucroByBaTH Aisi EIITH neroBanmx
CTaJieil 3 BUKOPUCTAHHSIM CTal[lOHAPHUX HAKJIAJ0K?

4 MATEPIAJIA, IHCTPYMEHT, IPUJIAIMU,
OBJATHAHHA

VYcranoska qist EIITH A-550.

ButpatHuii enekrpon.

Kpucrammizatop, 1o 0X0mIomKyeTbCsi BOJOIO.
3aTpaBoyHa IJIaCTHHA.

pOODNPE
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®mroc g EINIH AH®-6.

CexyHaoMip.

[uTok Ta 3aXUCHUI OpE3CHTOBHI OJIAT 3BAPIOBAIBHUKA.
Peectpytounit nmpucTpiii caMONUIITY4HH.

N O

5 MOPSJOK MPOBEJIEHHS JABOPATOPHOI
POBOTH

5.1 BcraHOBUTH HA MIJUIOH 3aTPAaBOYHY IUIACTHUHY 13 3aTPaBOYHOIO
CHipa/uito. YCTaHOBUTH KPHUCTATI3aTOp, IO OXOJIOJKYETHCS BOJIOKO.
YcraHoBUTH BUTpaTHUM enektpon. llputucHytn CIICKTPOL 4epes
3aTpaBOYHY IUIACTHHY Ta CIipalib JO MIJ0oHA. 3acuIlaTH HEOoO0XiIHY
KUTBKICTh (TFOCY.

5.2 Po3BecTu 1ITaKOBY BaHHY “ TBEPJUM CTapTOM .

5.3 Ilicast orpuMaHHS CTaOUTPHUX PEXHUMIB TPOIECY MPOBECTH
3aMuc OCIUIIOrpaMu CTpyMy 3a repioa 2-3 XBuinHA. OHOYACHO TTPOBECTH
3aMipH JIIHIHHOTO TIepeMillleHHs1 BUTpaTHOro enekrpoay (L) mpu 4otupbox
3HAYCHHSIX CTpyMy 3BapioBaHHS. [ligpaxyBaTW KiNbKiCTh TiKiB Ha
ocrirmorpami  ctpymy (N) (KiTbKICTH OfiepKaHMX Kparenb) 3a Mepiof
BHUMiproBaHHs. Pe3ynbTaTn 3aHecTH JO TaOJIUII.

PesynbpTaTtn BUMIipIOBaHb PesynbpTati po3paxyHKiB
Ne Cuna N Yac | | Yacrora nazninas | O6'em | Maca
CTpyMY, HIT’ BHUMIpIOBaHHS, MN’I KpaHeJlIb, Kpanni,3 Kpari,
I, KA ) t, c. n,c Ve, MM°| M, T

5.4 PozpaxyBaTH 4acTOTy BiApHBY Kparienb AJIsl KOXKHOTO 3HAYCHHS
CTpYMY 3BaplOBaHHS 3TiTHO HOPMYIIH:

n=Nhi (5.1)

30ymyBatu 3anexHictb N=F(lm).

5.5 BusHaunTu cepeaHio Macy Kparens .

Jis 1uporo HeoOXiHO po3paxoByBaTH 00'eM Merany Ve, 3
ypaxyBaHHsM L i mepeMilieHHs IIUTAKOBOI BaHHU Ha 3yCTpid €INEeKTPOAOBI
MpH HaIJIaBJIeHH]
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Vie = gSe % L, (5.2)

QIIO

. 2.
Ie Se- MJIOIIMHA TIepepi3y eNeKTPOLY, MM*;
. 2.
Si- IUIONIMHA KPUCTAII3aToOpy, MM,
Cepenniii 00’ em kpanenb Vi BU3HAYUTH 32 GopMyInoro:

Vie=Vue/ N, (5.3)

[TpoBectu po3paxyHOK cepeaHboi Macu kparmenb (M), BpaxoByrouH,
mo mimeHicTh pimkoi cram npu  1800° C  ckmamae 6,7 /e’
30ynyBatu 3anexHictb M =f(1,).

6 3SMICT 3BITY

3BIT TOBMHEH BMIIlyBaTH CXeMy Mpolecy, rpadik, ommcu Ta
pe3yabTaTH €KCIIEPUMEHTIB, BUCHOBKH.

7 BKA3IBKH 3 TEXHIKH BE3IIEKU IMPAIII

1 Jlo nabGopaTopHMX POOIT JOMYCKAIOTHCA CTYISHTH ITiCIS
THCTPYKTaXXy 3 OXOPOHH TMpaIli Ta MOKEKHOI OE3MeKH.

2 3a00poHAEThCA BMUKATH EIEKTPUYHI IPUIIaJ Ta 00JagHaHHS 6e3
JI03BOJTY 3aB1JIyHOUOr0 JIaO0paTopiero abo BUKIIaIayva.

3 3a00pOoHSAETHCS TPOBOJUTH POOOTY Ha YCTAHOBIII 0€3 3aXHUCHUX
OKYJIISIpiB, Ta 3aXHUCHOT'O OJATY 3BaploBaIbHUKA. Harmsi 3a mpoxomKkeHHs M
npouecy EI3 3nificHIOBaTH TUTBKK Yepe3 3aXUCHY MacKy 3BaploBabHUKA,
obnaHaHoi CBITIOMIMBTPOM.

4 'V Bumajxy BUSIBICHHS HEMOJNAJOK OOJIaJIHAHHS CTYJIEHT NOBUHEH
HEraifHO MOBIJIOMHUTH BHKJIaJla4a a0do 3aBigyr0doro jgadopaTopiero.

5 V¥V Bunanky BHHHUKHEHHS MOXeXi ab0 MOpa3ku eNneKTpUYHUM
CTPYMOM CTYJCHTH IOBWHHI JiTH Yy BIUIMOBIAHOCTI i3 3aTBEpKESHUMHU
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THCTPYKIISIMH 3 OXOPOHH Tpalli Ta MOXKEXKHOT 0e3MeKH.
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