JBopHukos C.B.

PeXnMbl HaHeCeHUs1 NOKPbITUA raribBaHU4YeCKOro 30510Ta Ha AeTtanu U nevyaTtHble
nnatbl B YCNOBMUAX OMbITHOIO U CEpPUMHOro NPOu3BOACTBa. YBenuyeHue cpoka
cnyx6bl paboyero anekrtponurta. Metoabl u3Bne4YeHns 3onoTa

Ocnoenasn RPUMEHAEMOCHLb 30]710H020 ROKPbIMUAL .

1. Obecrieyenne HU3KOTO M CTAOMIBLHOIO BO BPEMEHH IEPEXOJHOTO CONPOTHBICHUS B
AIIEKTPUYECKUX KOHTAKTaX;

2. Co3panne BBICOKOM MPOBOAMMOCTH B0 OBEPXHOCTH,

3. AHTHQPUKINOHHOE U3HOCOCTOMKOE OKPHITHE, B TOM YHCIIE B YCIOBUSAX BAKYyMa;

4. TepmoxoMnpeccnoHHas CBapKa,

S. OOecrieueHre BBICOKOM KOPPO3HMOHHOM CTOMKOCTH MAaTepUajoB B Pa3IUYHbIX
cpenax;

6. JlexopaTUBHBIE U FOBEIUPHBIC U3/IEIIHUA.

B 3aBHCHMOCTH OT Ha3HAYCHHS MOKPBIBACMbIX H3JCIHN TOJIIMHY CIIOS 30J10Ta BBHIOMPAIOT
or 0,1 10 15 MKM.

Cocmas 31eKkmponuma 30104€HuUA:

Jljig ranbBaHUYECKOIO MOKPBITHS Mbl UCIIOJIB3YEM KHUCIIBII AJIEKTPOJIUT 30JI0YEHHSI COCTaBa:
KAU(CN), (6-8 r/n meramt.), Cyabdar kobambra (3,5 r/m), Jlumonnast kuciora (60-80 r/m),
KOTOPBIA MO3BOJIICT TOJYYUTh CIUIAB 30JI0TA - ¢ YUCTOTOH 99,7%. AHOIBI - IUIATHHUPOBAHHBIN
tutad. CBOOOJHOrO LMAaHUJA B TAaKWUX JJIEKTPOJIUTAX HET, MPH 3TOM JAHHBII KOMIUIEKC 30]I0Ta
O4YEHb MPOYHBINA U HE Pa3pyIlIaeTcs IIPU KUCIbIX 3HadeHusx PH.

CrnaB 30J0TO-KOOANbT MpeAoTBpallaeT o00pa30BaHUE XPYNKUX HHTEPMETAIUIUIIOB C
OOBIYHBIMH TIPUTIOSIMU  (OJIOBO-CBHUHEI[), @ TakKe NPHUAAECT 30J0TOMY MOKPBHITHIO OOJBIIYIO
TBEPAOCTH U MPOYHOCTD, TIOBBIIIASI TEM CaMBbIM U3HOCOCTONKOCTh (PMHUIITHOTO MOKPBITHS.

Pesrcumot nanecenus nokpoimus

B nameii naGopatopun Mbl pa3zpaboTaiy CUCTEMY CMEHHOCTH PEXHUMOB OCAXKJICHHS
30JI0TOrO MOKPBITUSA B 3aBUCHUMOCTH OT KOJHMYECTBEHHOIO COCTaBA METAJIMYECKOro 30JI0Ta B
paboueM pacTBOpe C YYETOM H3MEHEHHs 3JIEKTPOJIMTUYECKOro Ipolecca IO YCPeAHEHHBIM
BHEITHUM BO3/I€HCTBHUSM.

Bpemsi ocaxxnennsi nokpoiTus (3,1-Ko) 98,5-99,5 TosmuHa nokpbITUsi — 3 MKM

KomrecTBogo Y 1enbHas IIOTHOCTH TOKA, A/1M’
30J10Ta B BaHHE
(B mep. Ha Me), r/n 03 04 0,5 0,6 0,7
10 35 27 21 18 15
9 39 30 23 20 17
8 44 33 27 22 19
7,5 47 35 28 24 20
7,0 50 38 30 25 22
6,5 54 41 33 27 23
6,0 59 44 35 30 25
55 64 48 39 32 28
5,0 70 53 42 35 30
4,5 78 59 47 39 34
40 88 66 54 44 38

== OIITUMAJIBHBIC PEXUMBI OCAXKIACHUA 30JI0TOI'0O ITIOKPBITUA



o Tadanue:
C yBenu4eHHEM KOHIICHTPAIIUU METALUTMYECKOTO 30JI0Ta - YMEHBIIAETCS BPEMS BBIJCPIKKH

B JIEKTPOJIUTE, HO ITY 3aBUCUMOCTh HEJIb3$1 CUUTATh NPSIMO-IIPONOPLIUOHATIBHON, TaK KaK Ka4eCTBO
HOKPBITUS 3aBUCUT U OT IJIOTHOCTH TOKA, PUCYHKA CXEMbI, COCTOSHHUS OCHOBHOI'O MeTajlla (MeaH,
HUKEJIA), OT KOJIMYECTBA METAJUIN3UPYEMBIX OTBEPCTUM, OT COCTOSIHUS KOMILJIEKCA, TEMIIEPATYPHBIX
pexxumoB. [ToaToMy ObLT IPOBEIEH yCpPEeIHEHHbII pacyeT, B pe3y/bTaTe MO3BOJISIOIUI HCKIIIOUUTh
psn nedektoB (mpurap, KpaeBoi 3pHEKT, TEeMHOE TOKPBITUE, JCHTPUTOCTD H IP.).

Pacuer BpeMeHU BBIIEPKKU B UIEKTPOJIMTE 30JI0YEHUS ObUI PacCUMTaH 3a I0JIyTOJI0BOM
IPOMEXYTOK BpPEMEHU IIPpH pPa3HOM CTENEHU 3arpyKEHHOCTH, HAIlOJIHEHUEM IPUMECSIMH U
TeMIIepaTypHbIMU IiepenasamMu (1, COOTBETCTBEHHO, cMmenienneM PH pacteopa).

ITocne mpoBeneHUsT MaTEMATUYECKOrO0 pacyeTa MO JaHHBIM JEMCTBYIOLUIUX HOPMATHBHBIX
nokymeHToB (ITOCT, OCT) cpenHeil CKOPOCTH OCaXACHHUS Ha CAMHMILY INIOTHOCTH TOKa (Hamp., Ha
1 A/nm® mnomamm nosepxuocty I1IT) W IPOBEEHHOM paGOTHI 1O HAHECEHHIO MOKPHITHHA — OBLIH
IpOBE/IEHbl HEOAHOKPATHBIE IPOBEPKU TOJIIIMHBI METAJUIM3aLUU METOJAOM H3TrOTOBJIEHUS
MUKponutida. Pe3ynbTaTel 3aMepoB IMOKa3ald COOTBETCTBUE IIONYYEHHBIX JIAHHBIX 33JaHHOM
TOJIIIMHE TOKPBITHSL.

B nononHeHue, ObL1 MpOBENEH psAJ KOHTPOJBHBIX ONEpalUidi Ha KayecTBO T'OTOBOIO
(MHMIITHOTO MOKPBITUSA: aAre3UI0, UCTUPAHUE, CTOMKOCTh K €KUM XUMHKATaM U PACTBOPUTENM,
MOBBILICHHBIM TOKOBBIM M TEMIIEPATYPHBIM pPEXKUMaM.

B pesynbpTare HaHECEHUs MOKPHITUH MO0 peXXMMaM B ONTUMAJIbHBIX YCIOBUSX (IO TA0JI.) MBI
MOJIyUYMJIM BBICOKOKAQUECTBEHHOE IOKPBITHE C XOpOLIeH ajare3ueil, crnocoOHOE BbIAECPKUBATH
JUINTENIbHOE HIIM(OBaHUE a0pa3uBHBIMU MaTepHallaMH, CTOMKOE K BBICOKMM TOKOBBIM Harpy3kam
(1o 10 A/nv?, Gortee He UCIIBITHIBAIM) Y TOPSIYUM €IKUM XUMHUKaTaM (TOpSYUe pacTBOPBI CEPHOM U
COJISTHOM, a30THOM KHCIIOT, BOJHOI'O aMMHAKa, IIPECCOBAHUS IJICHOYHOM 3alllUTHOW MAacKH IpU
110°C), nmaxe kammm mpumnos (ITOC61) mpu cockaOaMBaHMU C HOKPHITHS OCTaBISAIOT HAa HEM
cy1a0blii TEMHBIH OTTEHOK (COEJIMHEHHsSI C OJIOBOM M CBUHIIOM), yIalseMblii MeXaHudecku Oe3
BUJUMBIX OCTaTKOB. Bce 3TO ToBOpUT O AOCTATOYHOW TOJIIMHE TajlbBaHUYECKOIO 30JI0Ta MPHU
HAHECEHMH €T0 B YCIOBUSX «CIKATOU CXEMBD».

Takum 00pa3oM, MbI PerylupyeM TEXHOJIOTMYECKUN LMKJI, COKpallas MPOU3BOJCTBEHHBIN
IpoIecC U YCKOpsisi cAayy FOTOBOW MPOAYKIMU Ha OOJBINMX MApTHIX W3JACNUN MPU COXPaHECHUU
0ocHOBHOM TonmuHe! 110 K/ (B ¢B3M ¢ 3TUM ObLIa MTPOBE/IeHAa KOPPEKTUPOBKA HOPM TPYJIOEMKOCTH,
COOTBETCTBEHHO - HAa YMEHbILIECHHE, C YUETOM KOJIMYECTBA U3/1€HI B €IMNHOBPEMEHHOM MapTUN).

Daxkmopul, enuaOuiUe HA KAYECME0 3010M020 NOKPbIMUA

- MEXaHWYeCKHe M OpraHuYecKHe MPUMECH, COAEpIKalluecs B 3allUTHOM (OTope3ucre,
W30JSIIIHOHHBIX MaTepUaiax, MPUCTIOCOOICHUSX;

- HOHBI JKeNe3a, HUKEIs U MeJIU, COJIepsKallfecs B MaTepualie U3Ieius U MOKPBITUS TOJICIOs
(mo 100 mr/m);

- U TIOTIPOCTY — CJIMIIIKOM BBICOKHE U HU3KHE TEMIIEPATyphl B pabodeM MOMEIICHHUH.

1. Mexanudyeckne  IOpPUMECH  YIOAISKOTCS  CTaHAAPTHBIM  2-X  CTaJUWHBIM
(bmIBTpOBaHHUEM.

2. [Ipumecu BpoJie MOHOB METANIOB - W3 PAcTBOPOB 30JO0YEHHS YAAISAIOTCS IMyTEM
npopabOTKHU IEKTPOIUTA IPU TUIOTHOCTH ToKa 10 0,1 A/nv? B Tedenue 2-3 4acos.

3. Opranuyeckne MPUMECH — OT OCTAaTKOB Pa3IOKUBILIETOCS 3alIMTHOTO IJIEHOYHOTO
doTope3ucTa ynansgioTcs MyTeM MHOTOCTYIEHYaTOH OYMCTKU: MEepMaHraHaTHOE M MEpPruapoIbHOe
OCXKEHHE OPraHUYEeCKUX BEILECTB; aJcopOLKs OCHOBHOTO (hUIIbTpaTa U HAJIOCAIOUYHOM KUJIKOCTH
u 3-4-X pa3oBast GUIBTpALIUs OYUILIEHHOTO pacTBOPA.

4. CMeHa TeMmmeparypbl TakkKe CHJIBHO BJIMSET Ha XUMHYECKHH COCTaB 3JIEKTPOJIUTA
30JI0YEHUS:

B xapkoe Bpemsa roma pesko moBbimaerca PH pacTBopa, 4TO, €CTECTBEHHO, BIUSAET HA
aAre3ul0 M KayecTBO (PMHUIIHOTO TOKPHITHA B IeoM. KOHTpPOJIb M KOPPEKTHPOBKA YPOBHS
KHUCJIOTHOCTH PAcTBOPA BO3BPAILAET JIEKTPOJIUT B pabouee COCTOSTHHE.



[ToHmkeHne TeMrepaTypsl BI€YeT 3a CO00I KoJoccadbHOE BBIICICHHE METALTHYECKOTO
30J10Ta B BUJIE KPUCTAJIOB KOMIUIEKCA OCHOBHOT'O METaJlJIa C COJISIMU-KOMILIEKCOOOpa30BaTEISIMH,
(Ha ¢oTO) yMeHbIIas, TEM caMbIM, COJEP)KAHWE OCHOBHOIO BEINECTBA B CBOOOIHOM BHJIE,
JOCTYIIHOM JUI1 OCaXJIeHWs: Ha mnoBepxHocTh Aetand uiau [III. CBoeBpeMeHHBIH TpOrpeB
AJIEKTPOJIUTA U30ABIISIET OT TAKUX TOTEPh.

5. Bausnaue HUCIIOJIb3YEMBIX XUMHWYCCKUX PCAKTUBOB, a HWMCHHO, IIPOAYKIHUHA
PAa3INIHBIX (1)I/IpM — TaKKC MOOBOJIbBHO KPUTUYHO IJId IOJYUYCHUA KAYCCTBCHHOI'O (1)I/IHI/IHIHOFO
IMOKPBITHUA, YTO MOKCET IMPUBECTU K 3HAYUTCIBHOMY YMCHBIICHUIO KOJHNYCCTBA CBO60,Z[HBIX COJICH.
B manaoMm cJIydac MpOBCACHUC KECTKOI0 BXOJHOI'O KOHTPOJIA - CIIACaCT OT HE3aIllJIaHWUPOBAHHBIX
MOTEPhb U IIEpepacxoia AparoucHHOro MeTajuia.

bnaronmaps onrcaHHON TEXHOJIOTHH OYUCTKH KH3HECTTOCOOHOCTh 20-30-TH TMTPOBOW BaHHBI
yBenuuuBaeTcs A0 3-Xx - 3,5 Jer (BMecTo ToAa TapaHTUHHON paldoThl MO JAEHCTBYIOIIUM
CTaHJapTaM) C COXpPaHEHHEM HOPMAIbHOM pPabOTOCIIOCOOHOCTH M BO3MOXKHOCTHIO JaJIbHEHINEH
nepepadOTKU PacTBOpa U U3BJICUEHHS METAIUTMYECKOTO 30JI0Ta.

H3eneuenus 3010ma uz ompadomannvix 31eKmpoaumos

B cBsi3u c BBICOKOI CTOMMOCTBIO METaNIOCOJAEpIKAIIed CONMM — JUIMaHoaypara Kalus
(1r—900-1100 p.) nesrecooOpa3HBIM SBIISETCS U3BICKATh METAIUTMYECKOE 30JI0TO U3 OTPA0OTAHHBIX
ANEKTPOIIUTOB, COOPHUKOB M TPOMBIBHBIX BOJl JI0 COCTOSIHHS CYXOrO OCTaTka ¢ HeOOIbIIUM
KOJINYECTBOM ITPUMECEH.

W3BrneyeHne BeNyT XUMUYECKUM U DIIEKTPOXUMUUYECKUM CIIOCOOOM, TIOCTETHUN U3 KOTOPHIX
aBisieTcss Hanbosee 3(PPEKTUBHBIM MO YUCTOTE MOTYyYaeMOro MPOAYKTa, MaJIbIMU MaTepuaibHbIMU
3aTpaTamMH U TPYAOEMKOCTH.

[Ipy rampBaHMYECKOM OCAXKICHHH 00pa3yeTcsl TaK Ha3bIBA€MBIN «KOPOJIEK» C YHCTOTOM
OCaXKIEHHOTO 30J10Ta 10 95 — 97%.

XUMUYECKOe OCaXICHHE Mpom3BOAAT B Harpetom jno0 70-80 0C, B KOTOPOM KOHTaKTHO
OCaKJaeTcs 30J0TO Ha alFOMHHHEBBIE MACTHHBI (10 0,5 MMm). [Iporecc mpoaomkaroT 10 TeX Imop,
MOKa HE TMepecTaHyT TEMHETh BHOBb BBEJCHHbIC ATIOMUHHUEBBIE IJIACTHHBI U 3TO 3aHUMAET
JIOBOJIBHO JTUTENIbHOE BpeMsi. [laiee MiIacTUHBI M3BJICKAIOT U3 AJIEKTPOJIUTA M PACTBOPSIIOT UX B
HIeJIoOur, MPUYEM 30JI0TO B BHJE MOpOLIKAa MajaeT Ha JHO, Jalieeé cMech pa30aBisercs,
buIbTpyeTCs, MHOTOKPATHO OYMINACTCS OT XJIOPUCTHIX COSAMHEHUU W BBIMapuBaeTcs. B manHom
CITy4ae MOXKHO TIOJTYYUTh 30JI0TOCOICPIKAIIYIO CMECh ¢ YiCcTOTON 70 60-70%.



