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TEXHOJIOT'UA N3I'OTOBJEHUA ITEYATHBIX ITJIAT

HPEINCJIOBHUE

ABTOMaTH3aLUsI TPOM3BOACTBEHHBIX MPOLECCOB SIBISIETCS OMHOM M3 TNIaBHBIX 33/1a4, IOCTABICHHBIX NIEPe]
BceMHu otTpacisimMu npomsbiiieHHocTH XXVI cwesgom KIICC. B mpousBoicTBe H3A€NMI MaIlIMHOCTPOEHHS,
IPUOOPOCTPOCHHS, CPEICTB BBHIYNUCIUTEIHLHON TEXHUKH M OBITOBOW pPaJIMO3ICKTPOHHOM ammapaTypsl IIHPOKO
TIPUMEHSIOTCSl TI€YaTHBIE IUIAThl KaK CPEACTBO, OOecrednBaroniee aBTOMATH3AIMI0 MOHTa)KHO-COOPOYHBIX
olepanyi, CHIDKEHWE TaOapuUTHBIX pa3MepoB almaparypbl, METAUIOEMKOCTH W TIOBBIIICHHE psla
KOHCTPYKTHBHBIX M 9KCIUTyaTallMOHHBIX Ka4eCTB U3/ICIIHH.

[Tpn M3roToOBNIEHNN NEYATHBIX IUIAT B 3aBUCUMOCTH OT MX KOHCTPYKTHBHBIX OCOOEHHOCTEH M MacmTaboB
MIPOM3BOJICTBA TMPUMEHSIOTCS PA3INYHbIE BaPUAHTBHI TEXHOIOTHYECKHX IPOIECCOB, B KOTOPBIX HCIOJIB3YIOTCS
MHOTOYHCIICHHBIE XUMHKO-TEXHOJIOTHIECKUE OTIEPAIMN U ONIEpallui MEXaHNIECKOH 00paboTKH.

B Opomrope paccMmaTtpuBaroTcss O0OpyIOBaHHWE W OMNEPald MEXaHWYeCKoW OoO0pabOTKH, Takue Kak
CBEpJICHHE, pe3Ka, abpa3WBHAs OYHMCTKA IIOBEPXHOCTH; OIMCHIBAIOTCA pPAa3IUYHbIE CIOCOOBI TIOJNydEHHS
3alIUTHBIX PUCYHKOB CXEMBI: ()OTOXUMHYECKasl I1€4aTh, CETKOTpadusl; MPEACTaBICHBI YCIOBHUS BBINOTHEHHS
Ollepalvy TPaBJICHUS, C TTIOMOIIBI0 KOTOPOH CO3/1aeTCsl MPOBOASIINI PUCYHOK B OCHOBHBIX IIPOM3BOJICTBECHHBIX
Iporeccax.

Ocoboe BHHMaHMe yJEISsIeTCsl B KHUT'e TEXHOJIOTHHU AJIEKTPOXMMHUUYECKHUX IPOLECCOB, IIPUMEHIEMBIX TIPH
W3rOTOBJICHUHM TEYAaTHHIX IUIAT, TaK KaKk OHHM B IEPBYIO OuYepeab OOECIEeYMBAIOT OCHOBHBIC KadecTBa IUIAT:
PaBHOMEPHOCTb OC@XKICHUSI MeETala, CIOCOOHOCTh TPOBOJSLIETO pHCYHKAa K TNaike, HEOOXOAMMYIO
9JIACTUYHOCTD CJIOS METAUIM3AIMU B OTBEPCTHSX, DJIEKTPOIPOBOTHOCTh M Jpyrue (pyHKIHMOHAJIBHBIE CBOWCTBA
neyaTHsIX IUat. [ns oOecriedeHHs: yKa3aHHBIX KauyeCTB METAIMYECKUX MOKPBITHH COCTaBbI NPUBEICHHBIX B
OpormIope pacTBOPOB M 3JIEKTPOJIHTOB TaJbBAHWYECKMX BAaHH HECKOJIBKO OTJIMYAIOTCS OT aHAJOTWYHBIX
pacTBOpPOB, MPUMEHSAEMBIX B TalbBAHOTEXHUKE M ONHCAHHBIX B JPYIHX BBIMYCKax OHOIHOTEUKH
raJbBaHOTCXHUKA.

Jnst  MHOTMX omepanuii  TEXHOJOTHYECKMX MPOLIECCOB M3TOTOBICHMS TPEACTABICHBI  KPAaTKUE
XapaKTEPUCTUKH 000PYIOBaHUSA, U CPEJICTB aBTOMATH3AIMH, PEKOMEHIOBAHHBIX IS IIPOU3BOCTBA.

[lepeueHb OCHOBHBIX TUAIEKTPUUECKUX MaTEPHAIOB, UCIIOJIB3yEMBIX IJIsl M3TOTOBJIEHHS NIEYaTHBIX IUIaT, C
ykazanueM cootBercTByomx ['OCT wmim TeXHHYECKMX YCIOBHH IaH B IPWIOKEHWH K OpOIIIOpe, STH
CBEJICHUS] MOTYT OKa3aThCs TOJIC3HBIMH TIPH BEIOOPE MaTepHajIoB Ui IJIaT.

Jns HEKOTOpBIX IPOIECCOB MNPUBEICHBI CINOCOOBI YTHIM3AIMM IEHHBIX MaTEepHalIOB W3 OTXOJOB
TIPOM3BOJICTBA M, B YaCTHOCTH, CIIOCOOBI YTHIIM3ALUH MEH U3 OTPaOOTaHHBIX TPAaBHIBHBIX PACTBOPOB.

B npenemax wHebOospmoro o0bemMa HACcTOSIIEH OpOIIIOPHI HE MPEACTaBUIOCH BO3MOXKHBIM  C
HCYEPIBIBAIONICH TIONHOTOW JaTh BClO HWHpOpMarmio, HEOOXOAWMYI0, HampuMep, Tpu pa3paboTke
MIPOM3BOJICTBEHHBIX MHCTPYKIUH, OJHAKO YHTAaTENb HAIIET OTBETHl HA MHOTHE BOIPOCHI, BO3HHUKAIOIIUE NPH
BHEJIPEHUN HOBBIX TEXHOJOTMYECKUX MpoueccoB. J[ms oOierdeHust 3TOH 3amaudl B TEKCTE OPOIIIOPHI JaHBI
TaONUIBI, XapaKTePU3YIOLINe MPUYMHBI HEMOIa0K, BOSHUKAMOUINX B MPOU3BOJCTBE MEYATHBIX IUIAT, a TaKKe
NIPUBEICHBI HEOOXOIMMBIE CXEMBI TEXHOJOTHUECKHX IpolieccoB. Bece 3aMeuaHuss M IMOXKETaHHUS 10 AaHHOU
KHUTE€ MpOCHM HampaBnaTe mno azapecy: 191065, Jlemunrpaxa, yn. H3epxunckoro, 10. JIO wu3pgarenscrBa
«ManmHOCTpOeHHEY.

I. TEXHOJIOI'MYECKHE IMTPOIECCHI IPOU3BOJACTBA IIEYHATHBIX IIJIAT

1. HazHaueHHe U c1OCOObI M3rOTOBJIEHHS MEYATHBIX IJIAT

[lewaTHast maTa npeacTaBiseT co00i MIOCKOE U30IALMOHHOE OCHOBAHKE, HA OJHOW MM 00€UX CTOPOHAX
KOTOPOTO PacHOI0KEHBI TOKOIPOBOSIINE MOJOCKHA MeTaa (TIPOBOIHUKN) B COOTBETCTBHH C JIEKTPHUECKON
CXEMOH.

ITeyaTHple TIATBI CIy)KaT JUISI MOHTaXa HAa HHX JJIEKTpopagrodneMenTtoB (OPD) ¢ momoripio
TOJIyaBTOMaTHIECKIX W aBTOMATHYECKHX YCTAaHOBOK C TOCIEAYIOIICH OTHOBpEMEHHOW Mmaikoii Bcex PO
TIOTPYKEHUEM B PacCIUIaBICHHBIN MPUTIONW Wi Ha BojiHe >kuakoro mpumnos [TOC-60. OTBepcTus Ha 1Uiate, B
KOTOPBIE BCTABIIAIOTCS BBIBOJBI DJICKTPOPAIHO3IICMEHTOB TIPH MOHTaXKE, Ha3bIBAIOT MOHTAXKHBIMU. MeTaIUIH3H-
POBaHHBIC OTBEPCTHSI, CITyXKAIUe Ui COCTUHECHUS MTPOBOTHIKOB, PACIIONIOKEHHBIX Ha 00CHX CTOPOHAX ILIATHI,
HA3bIBAIOT ICPEXOIHBIMHU.

[IpuMeHeHHE TICYATHBIX TUIAT MO3BOJSECT OOJNErYUTh HACTPOWKY ammapaTypbl ¥ UCKIIOYUTH BO3MOXKHOCTD
OMMOOK MPH €€ MOHTaXE, TaK KaK PAaCIIONOKCHUE MPOBOJIHIUKOB I MOHTaXKHBIX OTBEPCTHI OJMHAKOBO Ha BCEX
IUTaTaX JaHHOW CXeMbI. VCmojp30BaHUE MEYATHBIX IUIAT, OOYCJIOBIMBACT TAaKKE BO3MOXKHOCTH YMCHBIICHUS
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rabapuTHBIX pPa3MEpPOB amNmapaTyphl, YIy4dIIEHHS YCIOBHH OTBOJA TEIJIa, CHIDKCHHS METaNIOEMKOCTH
anmapatypsl W o0ecreunBaeT Ipyrue KOHCTPYKTUBHO-TEXHOJIOTHUECKHE IIPEHMYIIECTBA II0 CPaBHEHHUIO C
00BEMHBIM MOHTAKOM.

K mneyaTHBIM TIaTaM TPEABSBISCTCS DA TPeOOBaHWHA IO TOYHOCTH PACIIOJNIOKCHHS IPOBOMISIICTO
PUCYHKa, MO BEIHUYUHE CONPOTUBIICHHUS H30JIALIUN TUICKTPUKA, MeXaHudeckoil mpounoctu u ap. (TOCT
23752-79). OmHuM W3 OCHOBHBIX TPEOOBaHMIA SIBISCTCS OOECICUCHHE, CIOCOOHOCTH K MAaiKe, JOCTHUracMoe
COOTBETCTBYIOIIIMM BBIOOPOM TaJbBAHUYECKOTO TIOKPHITHS W TEXHOJIOTHCH METaUTU3alii, I[03TOMY B
MIPOU3BOJICTBE MEYATHBIX TUIAT 0CO00E BHUMAHHE YACISICTCS XUMHUKO-TATbBAHUUCCKUM MPOIECCaM.

Wsrorosnenue nevatHsix miaat (FOCT 20406-75) ocymiecTBaseTcs XUMUYECKUM, AIIEKTPOXUMHUECKUM
WK KOMOMHHPOBAaHHEIM criocoOoM. B mocnemHee BpeMs MOMyYHIIN PaclpOCTPaHEHHE HOBBIE CIIOCOOBI HM3TO-
TOBJICHHS — aANTHBHEIE. Hike naHa KpaTKast XapakTepHCTHKa KaKIOTo U3 CIIOCOO0B.

HcxomHeM MaTepHaloM MpPH XHMHYECKOM CII0CO0€ CIy)KUT (DONBIHpOBaHHBINA IMAICKTPUK, T. €.
M30JIIMOHHBIN MaTepra, OOBIYHO TeTHHAKC, Ha MMOBEPXHOCTh KOTOPOTO C OJHOHM WIJIM JBYX CTOPOH HaKJIecHa
MemHas Goabra Tommuaol 35—50 MM (punoxenwue I).

Ha moBepxHOCTh MemHOW (hOJNIBIM BHAYae W3HOCHTCS 3allUTHBIN PUCYHOK (penmbed) TakuMm obOpasowm,
YTOOBl OH 3alllUTWJI TPOBOJHHWKH IIPH BHITPABIUBAHUM MEIU. 3AIIUTHBIA PHCYHOK CXEMBI BBITOIHICTCS
CTOMKUMH K BO3JICHCTBHIO TPABHWJIBHBIX PACTBOPOB MaTepHallaMH. 3aTeM CICIyeT OMepalys TPaBICHUSA, B
pe3yabTaTe KOTOPOU TOTHOCTHIO BBITPABIMBACTCS MEJIb U CO3JACTCS TPOBOISIIIIA PUCYHOK.

B 3apyOexHOIl MpaKTHKE IaHHBIA CIOCOO HA3bIBAIOT CyOTpakTHBHBIM. OTBEpCTHS U1 YCTaHOBKH
BEIBOJIOB JICKTPOPATUOAIEMEHTOB (PE3UCTOPBI, KOHACHCATOPHI M T. JI.) CBEPIJIATCS WM INTAMITYIOTCS ITOCIE
BEITPABIIMBAHUA MEIH M HE METAJUIM3UPYIOTCA. [laiika BBIBOJIOB 3JCKTPOPAIUOIIEMEUTOB MPOHU3BOIUTCS
HETIOCPEJCTBEHHO K KOHTAKTHBIM IUIOMIAKaM IIEYaTHBIX NMPOBOJHUKOB, KaK IMOKa3aHO Ha puc. . XuMmudeckuit
METOJ] IPAMEHSETCS TTIaBHBIM 00pa3oM B TIPOM3BOCTBE IUIAT MIMPOKOBEIIATEIFHON pagnoanapaTyphl.

DNEKTPOXUMHUYECKUH CTHoco0 B 3apyOeXHOW JMTepaType M YacTHYHO B OTCUECTBEHHOW TIPaKTHKE
Ha3bIBAIOT TOJIYAIJUTHBHBEIM OT JIaTHHCKOTO ciioBa «additio» (cioxeHme), Tak KakK MPOBOJSIINA PUCYHOK
CO3J1aeTcs B pe3yibTaTe JICKTPOXMMUYECKOTO OCAKICHHS MeTajla, a He BBHITpaBiIMBaHUA. [IprcTaBka «momy»
03HAYaeT, YTO B TEXHOJIOTHUH W3TOTOBJICHUS COXPAHEHA OIEpallys TPABJICHHUS TOHKOTO CJIOS METallia, KOTOPBIi
o0pasyeTcs TI0 BCel MOBEPXHOCTH TUIATHI TIPU XUMHICCKON METaJUTH3AIIUH.
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Puc. 1 Ilaiika BBIBOIOB 3JICKTPOPAAUOIJIEMEHTOB HAa OJAHOCTOPOHHIOI MNMEYATHYH ILIaTy: 1 —
ﬂpOBOJ’IO'—lHLIﬁ BbIBO; 2— ANIICKTPHUK; 3— l'lpl/ll'loi/i; 4 — KOHTAKTHas IJIOIIAAKA.

HcxomHpIMU MaTepuagaMd B 3TOM CIydae CIyXaT He(OIBIHMpPOBaHHBIC IUAICKTPUKHU (MIPHIOKCHUE 2).
3amUTHEI PUCYHOK B OTIMYHME OT MPEOBIAYIIECrO METOJa HAHOCAT TaKMM OO0pa3oM, YTOOBI OTKPBITBIMHU
OCTaBaJIUCh TE YYaCTKH TOBEPXHOCTH, KOTOpblE MOMJISKAT METALIM3AMKA C Lelblo  00pa3oBaHUs
MIPOBOJAHHUKOBBIX DJIEMEHTOB CXEMBI.

DJEeKTPOXUMHUYECKHH ~ CIOcO0  MpeaycMaTpHBaeT — MOJYyYeHHE  METaIM3UPOBAHHBIX  OTBEPCTH
OJTHOBPEMEHHO C IPOBOJTHUKAMH U KOHTAKTHBIMH ILIOIIAJKAMHU.

KoMOuHMpoBaHHBIH CIIOCOO TPENCTaBIsIET COOOW codYeTaHWe MEPBBIX JABYX Croco0oB. McxomaHbIM
MaTepHaJIOM CIY)XHUT (OJBIHPOBAHHBIN C JIBYX CTOPOH IMAJIEKTPHK (TIpHiIOKeHHe 1), MOATOMY HPOBOJISIIHUIA
PUCYHOK TIOJIyYalrOT BBITPABIMBAHMEM MEAM, & METAUIM3alUs OTBEPCTHH OCYIIECTBISCTCSA IOCPEICTBOM
XMUMUYECKOTO MEIHEHUS C TOCIEAYIOIIAM 3JICKTPOXMMUYCCKUM HapalluBaHWEM cios Mmeau. Ilaiika BBIBOJIOB
ANEKTPOPATUOIIEMEHTOB TPOU3BOIMUTCS TOCPEICTBOM 3aIOJTHEHUS MPHUIIOEM MOHTa)XHBIX OTBEPCTHUH B ILIATe.
Ha puc. 2 moka3aHa CTpyKTypa IJIaThl, U3rOTOBICHHOW KOMOMHUPOBAHHEIM METOIOM.
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Puc. 2 Crpykrypa mnedaTHOii IUIaThbl, M3rOTOBJIEHHOW KOMOMHMPOBAaHHBIM MeToAOM: [ —
AUAJIEKTPUK; 2 — MeaHasi (posibra; 3 — MeTaIHYeCKHii CJI0i

KoMOMHMpOBaHHEI METOJ B HACTOSIEE BPEMS SIBISIETCSI OCHOBHBIM B IPOM3BOJICTBE IBYCTOPOHHUX H
MHOTOCJIONHBIX MEYaTHBIX AT AT alapaTypsl cCaMoOro pa3sHOOOpa3HOTO Ha3HAYEHHS.

ANIVMTHBHBIA METOZ 3aKIIOYAeTCSl B CO3JAHHUHM MPOBOMSIIETO PHCYHKA IOCPEACTBOM METAJUTH3ALUH
JIOCTaTOYHO TOJICTBIM CJIO€M XHMHUYecKor Meaw (25—35 MKM), 94TO TIO3BOJISIET HCKIIOYUTHh MPUMEHECHUE
rajJbBaHMYECKUX ONEpalMii M ONepalMy TpaBlIeHHA. VICXONHBIM MaTepHaloM MpPHU 3TOM  CIY)KUT
HE(OIBTUPOBAHHBIA  AMANEKTPHUK. VICKIIOUEHME BBIINICYKA3aHHBIX ONEPAli IIO3BOJISAET CYIIECTBEHHO
YMEHBIINTH MINPUHY IPOBOJHUKOB U 3a30pBl MEXKAY HUMH, YTO, B CBOIO OUEpEh, 0OECIEUNBACT BO3ZMOKHOCTD
YBEJIMYUTH IUIOTHOCTh MOHTa)ka Ha Iuiatax. Kpome Toro, kak mokasasl ONBIT, IPUMEHEHHE TOTO MeToja Ha
psane ¢upm CIIA crocoOCTBYeT CHMKEHHMIO CTOMMOCTH IiaT Ha 15—20 %, a Takke pacxoloB XHMHKATOB,
COKpAIIIEHHIO TPOW3BOJCTBEHHBIX IuTomaneid u cocraBa obopymoBanus. Jlo 10 % mar, mpou3BOIUMEBIX B
EBporie n CIIIA, wn3roraBnmuBaroTCs MO aJAUTHBHOMY MeETOAy. boiee mmpokoMy ero pacrpocTpaHEHHUIO
MIPEISITCTBYIOT MATEHTHBIEC OTPaHUYCHUSI.

2. XuMHYeCKHH CII0C00 M3roTOBJIEHHUS IJIAT

[TocnenoBaTenbHOCT OCHOBHBIX TEXHOJOTHYECKUX OIEpPaIiii IpeacTaBieHa B Tabm. 1.

Tabauna 1.
TexHoJI0rHYecKHe NMpoLecchl U3roTOBJICHHS MEeYaTHBIX MJIAT XUMHYEeCKHM MeTO/I0M
Ne Omnepauus Ne Onepanus
onepanuu onepanuu
A. HeraruBHslii crioco0 b. IlozutuBHSIH ciocod
1 Pe3ka 1 puxTOBKa 3ar0TOBOK 1 Pe3ka 1 pUXTOBKa 3arOTOBOK
3auuCcTKa NOBEPXHOCTH 2 3auncTKa NOBEPXHOCTH
3 [Nonyuenne 3amuTHOTO penbeda Ha 3 [Tonyuenue 3ammrTHOTO penbeda Ha
IIPOBOJIHUKAX poOebHBIX yJacTKax
4 Tpasnenue menu 4 Hanecenue ranpBaHuECKOro
MOKPBITUS] HA TPOBOAHUKU
5 Y naneHue 3anmMTHOrO pebeda 5 VY najieHne 3auTHOTO penbeda
6 CaepiieHME WM IITAMIOBKA OTBEPCTUH | 6 Tpasnenue meau
7 O0paboTka KOHTYpa 7 CaeplieHHe WIN IITAMIIOBKA
OTBEpCTUI
8 MapkupoBKa 8 O06paboTka KOHTYpa
9 Hanecenue 3anuTHoN Macku 9 MapxupoBka
10 KoncepBanus 10 Koncepsarus

BapuaHT A Ha3BaH HETaTUBHBIM MOTOMY, YTO JUIS TOJyYSHHS 3AIIUTHOTO peibeda MeTomaoM (oToneuaTu
B KauecTBe (oTomabnoHa HCHONB3yeTcs HEraTHBHOE H300pa)KCHHE NPOBOMSINETO PUCYHKA IUIATHI, T. €.
mpoOebHbIE MECTa YepHBIE, a IPOBOJHUKA — ONTHYECKH Mpo3padyHbie. TakuMm o0pazoM, MpOXOAAIIni depe3
CBETJIBIC yYACTKH IOTOK YIBTPA(HONETOBBIX Jydel NpH HKCHOHHUPOBAHUU TOIMMEPHU3YET (HOTOPE3UCT,
HaHECEHHBII Ha MOBEPXHOCTD 3aTrOTOBKH, 00pa3ys 3alUTHHIN penbed.

B Bapmante b 3ammTa mpoBomAmiero pHUCyHKa NPH TPABICHUH OCYIIECTBILETCS METALTMYECKUM
MTOKPBITHEM, TOITOMY 3aIlIWTHBI penbed HAHOCUTCA Ha TNPOOETpHBIC MeCTa U, CIIeA0BaTeIbHO, NpPHU
(oTomeyaT UCIOIB3yeTCs MO3UTHBHOE N300PaKEHNE TIIIATHI.

Bapuant A HaumOoniee pacmpoCTpaHCH B TPOHW3BOJACTBE IUIAT OBITOBOM paauoanmapaTypbl, OH
XapaKTepU3yeTcss MHHUMAJbHOM TPYAOEMKOCTBIO M BO3MOXKHOCTBIO aBTOMATHM3allMM Bcex omepanuil. B
Ka4yecTBe METOJa IOJIydCHHs 3aIllMTHOIO pesibedpa MpH 3TOM HCIOJIb3yeTcs HauOojee JEemeBbli B MacCOBOM
TIPOM3BOJICTBE CII0CcO0 TpadapeTHOH nmeyaTn — ceTKorpadus — ¢ MPUMEHEHHEM KPacKH, MOJMMEpU3YIOIIeHcs
C TOMOILIBIO YIbTPa(UONETOBOrO 00MydeHHs. JIJIsi BBITONHEHUs OCHOBHBIX OIEpaluii TEXHOJIOTHMYECKOTO
Impolecca co3JaHa aBTOMAaTU4ecKas JUHHUA MOMIYJIBHOTO THIA, B KOTOPOM NPEAyCMOTPEHBI CIEAYIOIINe
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orepanuu: TpadapeTHas medaTh, CyIIKa Kpackd, TPaBJICHHE, IPOMBIBKA, yIaJleHHE KPAacKH M CyIIKa TOTOBOI
miatel. JIuaws paccuntana Ha mpor3BoacTBO 800 THIC. IIAT B rojI, pa3mep 3arotroBok S00X500 M.

XUMHUKO-MEXaHWYEeCKass TIOATOTOBKA IOBEPXHOCTH (OIBIM MOXET TPOU3BOAWUTHECS TaKKe Ha
apromarnyeckoit muauu ['TM 1.240.006. 3amutHas Macka U3 3MOKCUIHON CMOJIBI HAHOCUTCSI HA MOBEPXHOCTD
IUTaThl TaKUM OOpa30M, YTOOBI OTKPBITHIMH OBUIM TOJBKO KOHTAKTHBIC IUIOIIAIAKH MPOBOJHHKOB, KOTOPHIE
o6cmyxuBatorcst npurnoeM I10C-60 npy BEIMOIHEHUN MOHTa)KHBIX OIEPaLIUi.

[IpoBOMHUKY, 3alIMIICHHBIC JMOKCHIHBIM TOKPBHITHEM, OONYXKHBAHUIO HE IIOJBEPralOTCs W ITHUM
JIOCTUTAETCA 3HAUUTENbHAs YKOHOMUS OJIOBSHHOTO CIUIaBa. DTOKCHIHAS 3alllUTHAas Macca HAHOCHUTCS TaKkKe
criocoboM TpadapeTHoi meuyartu. IIpoOWBKa OTBEpCTHiI OOBIYHO MPOW3BOIUTCS INTAMIOBKOW C MOMOUIBIO
KPHUBOIIHITHBIX IIPECCOB.

[lo ombITy OXHOTO W3 MPEIUPUATHH 3alIUTa MPOBOIHWKOB OT OONYXKMBaHHS IpH TMaiiKe BBIBOIOB
PaInoO3TIEMEHTOB OCYIIECTBISIETCS MOCPEICTBOM HX XHMHYECKOTO, MACCHBHUPOBAHMS (XPOMATHPOBAHUSA), Tak
KaK XpoMaTHas IUIeHKa Ha ME/IM TPEIOTBPAIIaeT CMAaYNBaHIE €€ IPUITOCM.

3amuTa KOHTAaKTHBIX IUIOIMIAJOK OT ITACCHBHPOBAHHUS JIOCTHUTACTCA IyTeM HaHECEHHWsS Ha HHUX Uepes
ceTyaTelii Tpadaper Macku coctaBa (Macc, nomu %): xaHupoms — 100; sTwmoBBI crpT — 35; BasenuH
MEIUIMHCKHUM — 35.

[TaccuBupoBaHue MPOU3BOANTCS IIOTPYKEHUEM IUIaT Ha 2-5 ¢ B pacTBOP CIEAYIONIEro coctasa (I/1):

JI8YXPOMOBOKUCTOIL HATMPUIL. ... 200—250
MEOHBIU KYROPOC ...ttt 1—2
CEPHOKUCTOI YUHK ... eeeiee e 1—5

Cepnas kucnoma akKyMyasAmopHas. . .
Xnopucmuolii HAMPUIL ...................... w12

3amuTHAsS Macka Ha KOHTAKTHBIX IUTOMIAZKaX CIYKHT 3aTeM (HIFOCOM IIPH MaiKe Ha BOJHE IPHUIIOS.

['maBHBIM NPEUMYIIECTBOM JAaHHOTO METOAA SIBIAETCS WCKIIOUCHHUE M3 TEXHOJOTHH OINEPAIllii HAHECEHHS
MacCKH U3 SIIOKCHIHOM CMOJIBI, IPEICTABISAIONIEH OOIBIIYIO MTPOECCHOHATBHYIO BPEIHOCTE.

BapuanT b mpuMmensiercss BecbMa peIko W OTPaHHYMBAETCS OOBIYHO M3TOTOBJICHHEM ITOJIOCKOBEIX ITIaT. B
Ka4ecTBE TaIlbBAHNYECKOTO TIOKPHITHSI IPH 3TOM CIIyXKHT cepedpo C TOIIIMHON 051 9—12 MKM.

[TnaTel ¢ OAHOCTOPOHHHUM WM JABYCTOPOHHUM pPAacIOJOKECHHEM IPOBOJHUKOB 0€3 MeTauTH3aluy
OTBEPCTHI MOTYT OBITH M3TOTOBJIEHBI CIIOCOOAMH IITAMIIOBKH, IIEPEHOCA a TAK)KE HAHECEHUS! TOKOIIPOBOASAIINX
Kpacok (TacT).

Cnoco0 mTaMIIOBKH PEKOMEHIOBAH JUII MacCOBOTO IPOM3BOACTBA, NPH 3TOM B KauyeCTBE OCHOBAHHSA
CITYKUT JIIO0OW JIMAJICKTPHK, B TOM YHCIIC ¥ KapTOH. MeaHas Qoiibra TomuHOM 35 MKM, cMOTaHHast B PYJIOH, C
OIHON CTOPOHBI TOKPHITA AATE3MOHHBIM CJI0eM. DTHM ciioeM (omibra HakJIAAbIBACTCS Ha IUIIEKTPHK, TPH
IITaMIIOBKE BEIPYOKa MMPOBOJHMUKOB KOMOMHHPYETCS ¢ MX IPIKUMOM K JAUAIIEKTpUKy. HeHyxHas 9acTh (oiasru
ymansercs.

3areM IUTaTHl MOIBEPTalOTCS HArpeBy B IMIPECCOBAHHOM COCTOSIHHM JJISI TIOJMMEPH3ALUH aare3MOHHOTO
CIIOSI C LENBIO TIONyYeHHs MPOYHOTO CLEIUICHHS NMPOBOJHUKOB C OCHOBaHHMEM. Metoxa s>¢ddexTuBeH mans ruiat
MacCOBOTO ITPOU3BOJICTBA C OTHOCUTEIHFHO IPOCTON CXEMOU TIPOBOIHUKOB.

Omnepanys TpaBJieHHUs HE IPUMEHSETCS, IOITOMY MEJlb PACXOJYEeTCs 10 MPSMOMY Ha3HAYEHHIO, & OTXO/bI
MeIu HCHOJB3YIOTCS JUIS TeperiaBku. JaHHBIH croco® — caMblii JEMIEBBIH 10 PacXoay MaTepHaloB H
HaNMEHee TPYAOCMKHIA.

Cnoco6 mepeHoca 3aKIOYaeTcsl B MOJIYYCHWH TPOBOJMIETO0 PUCYHKA Ha BPEMEHHOM METaTTMYECKOM
OCHOBAHUU U 3aTEM MEPEHOCA €T0 Ha JUAIEKTPHK.

B xadecTBe BpeMEHHOTO OCHOBAHUS CITY)KUT TUTACTHHA U3 KOPPO3HMOHHO-CTOWKOM cTamy Trma 18XHIT. Ha
IUTACTHHE TTOJTy4aroT 3aIIUTHBIA PUCYHOK, KaK W MPH MO3UTHBHOM MpoIlecce, T. €. MPOOeIbHBIE MECTa 3aKPHITHI
¢doTope3ncToM WM KpacKod. 3aTeM IUIACTHHY IIOJBEPraloT TalbBAHMYCCKOMY MEIHEHHIO B KHCIBIX
2JICKTPOJIUTAX W Ha Hell oOpasyeTcs MPOBOISIINN PUCYHOK M3 Menu TommuHon 35—50 MxM. doTopes3ncTt win
Kpacka ymajsieTcs, a IUTaCTHHA C TPOBOAALINM PHCYHKOM MPIKUMAaETCs K AWANIEKTPUKY (TEeTHHAKCY), Ha
TIOBEPXHOCTh KOTOPOTO HAHECEH KJIEEBOM CIIOM.

[IpoBoasmuili pUCYHOK JIETKO OTAEISAETCSA OT MOBEPXHOCTH KOPPO3UOHHO-CTOMKOM CTalIM U MPUKIEUBACTCA
K JIUIJIEKTPUKY BCIICACTBHE OYEHBH CIIA00ro CLEIUICHHS JJIEKTPOOCAXKICHHONH MEIH ¢ KOPPO3MOHHO-CTOMKOM
cranplo. Kak u B mpeablaymieM ciydae, IUIATHl [OJBEPraloTCs HarpeBy B IPECCOBAHHOM COCTOSHUU JIIS
MOJIMMEPHU3aLUU KJIEEBOTO COECUHEHHUS.

Ecnu monoxuTh METAIMYECKYIO IUIACTUHY C METHBIMH IPOBOAHUKAMH B Ipecc-(hopMy, C ITOMOIIBIO
KOTOPOH NpeccyroTcs IUIaCTHHBI U3 Pa3IUuUHBIX MnacTMacce, Hampumep Al-4, JICB u 1. m., To npoBoasmuit
PHCYHOK OyIeT BIPECCOBaH B IMAIIEKTPUK «3AMOUIUIIOY». DTOT CHOCO0 PEKOMEHIYeTCs sl M3TOTOBJICHUS
MepeKyroJaTeneil, KOMOBBIX TUCKOB M T. A. lIpemMymiecTBOM ITaHHOTO METONA SBISETCS BO3MOXKHOCTH
MTONTYYCHUSI TPOBOJHUKOB PA3IMYHON TOJIIMHEI, YTO B COYETAaHHMH C BO3MOXKHOCTHIO HCIIOJB30BAHUS CAMBIX
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pa3sHOOOpa3HBIX MAaTEpUAIIOB B KAUeCTBE OCHOBAaHUS IUIATHl OTKPBIBAECT MIMPOKHE TIEPCIEKTHBHI €ro
MIPUMEHEHUS.

Metox mepeHoca IienecooOpa3eH B YCIOBUSAX OIBITHOTO M MEIKOCEPHHHOTO TPOW3BOACTBA IIPH
OTCYTCTBHM OYHCTHBIX COOPYXEHHH ¥ YCIOBHH JUId YTWIM3AIMM MEAW W3 TPABHIBHBIX OTXOJOB.
TexHosornyeckunii mpouecc NpeicTaBiIsIeT co0oit mpuMep 6e30TX0HON TEXHOJIOTHH.

Cnoco0 mosydeHns! POBOJSIIETO PUCYHKA C MTOMOIIBIO AJICKTPONPOBOIHBIX KPAacOK WM MacT elle He
TOJTYYWS IITUPOKOTO IPUMEHEHHS B IPOMBIIUICHHOCTH W3-32 OTCYTCTBHS COOTBETCTBYIOIIMX MaTE€pHalOB
HEOOXOANMOro Ka4ecTBa, O/JHAKO OH SIBIISICTCS BEChbMa IEPCIEKTUBHBIM M YKOHOMHUYHBIM VISl OTYyYESHUS TUIaT
IIMPOKOBEINATEIbHON aIaparypebl.

3. DIeKTPOXUMHYECKHH €cTIOCO0 MOJTyYeHHs] MeYATHBIX IIaT

OTOT CcHOCO0 OCYIIECTBIAETCS TOCPEACTBOM CICAYIOUIMX OCHOBHBIX OMNEpaIiii: Pe3KH 3aroTOBOK,
CBEpJICHUS OTBEPCTHH, MOUISKAIINX METAJUIM3AILUH;, IOJTOTOBKH MOBEPXHOCTH; XHMHUYECKOTO MEIHEHHS,
YCWICHUS MEIHW TaJbBaHMYCCKAM MCTHCHHEM, HAHECEHHs 3allUTHOrO peibeda Ha MpoOeNbHBIE MECTa;
ralbBAHMYCCKOTO MEIHCHHUS, TaJIbBAHUYCCKOTO IOKPBITHS CIUTABOM OJOBO—CBHHEI, YAAJICHUS 3aIlUTHOTO
penbeda; TpaBIeHUS MEIU C TPOOETBHBIX MECT.

HcxoaHelM MarepralioM CIY)KUT HEe(QOJBIHPOBaHHBIN CTEKIOTeKCTOIUT Mapok CTO®P-1-2JIK (TY
AY20.037.000) mmu CTOK-1,5 (TY 16-503.201—80). Ha o00e cTOpOHBI 3THX MaTepuajoB HaHECCH
aITC3UOHHBIN CIIOW W3 3MOKCHIHO-KAYIyKOBOW KoMIo3unuu. CBOWCTBA 3THX MAaTEPHAJIOB IPHUBCACHHI B
TIPHIIOKEHUH 2.

IToaroToBKa MOBEPXHOCTH AWDJICKTPHUKA 3aKITIOYAETCSA B €€ XUMHUIECKOW 00paboTKe CMEChI0 XpOMOBOU U
CepHOW KHCIIOT, B pe3yibTaTe KOTOPOil Ha IOBEPXHOCTH 0Opa3yloTCs MHUKPOBIAAWHBI, 00ECTICUYMBAIOIIUE
XOPOIIIYIO aJre3ri0 METAITM3HPOBAHHOTO CIIOS M XOPOIIYI0 CMadMBaeMOCTh BOTHBIMHU pacTBopamu. Omepanus
TpaBJICHUA B JAHHOM IIPOIIECCE XapaKTEepPH3yeTCs OYCHb MaJoil NMPOIOJDKUTENIBHOCTRIO (10 1 MHH), Tak Kak
BBITPABIMBAHUIO IOJJIEKUT BECbMa TOHKHM CIIOM XMMHYECKH OCaXKIEHHOW M YCHJICHHON IajlbBAHUYECKH 10
TONMIUHBI 5—7 MkM wMemu. [lpw BBITpaBIMBAaHWUM TaKOrO TOHKOro cios Memau 3ddekr OokxoBoro
MTOJITPABIMBAHUS MMPAKTHICCKH OTCYTCTBYET, YTO MO3BOJISCT MOJIYYaTh OYCHb Y3KHE MPOBOJHUKU IIUPUHOU IO
0,15 MM ¥ ¢ TakuM K€ 3a30pOM MEXKTy IPOBOIHUKAMHU.

Takum 00pa3oM, TEXHOJOTHYSCKHIA MPOIECC W3TOTOBICHUS TIIEYATHBIX IUIAT DIICKTPOXUMHYCCKUM
(TONTyaIMTUBHEIM)  CLIOCOOOM  OCBOOOXKIACT OT HEOOXOAUMOCTH TIPUMCHSATh (DOJBTUPOBAHHBIC MEIBIO
MUSJICKTPUKH ©  O0ECIeYMBaeT TIOBBINICHHYI0 IDIOTHOCTh MOHTaka Ha IDIaTaX, 4YTO OOYCIOBIHBAET
BO3MOKHOCTh B psA€ CIy9aeB 3aMCHUTH CIIOKHBIE B TPOM3BOJICTBE MHOTOCIIOWHBIC IE€YaTHBIC IUIATHl HA
IBycTOpoHHME. Hrke mprBeaeHBI XapaKTePUCTHUKH OTASIBHBIX OTIEPAIiii M YCIOBHUS UX BBITIOJTHCHHS.

3aroToBKH M3 CTEKIOTEKCTOJUTA PEXKYTCS C yUETOM TEXHOJIOTHUECKMX MOJeH Ha OJHOHOXKEBBIX WIIH
MHOTOHOKEBBIX HOXKHHUI[aX. Ha TeXHOIOTHYECKOM ImoJie CBepIATCS (GUKCUPYIOMINE OTBEPCTHS B COOTBETCTBHH C
PEKOMEHIAIMSIMHA, H3JI0)KCHHBIMH B TIL. 2.

IMoaroToBka MOBEPXHOCTH TPOU3BOAUTCS CICAYIOIMM, 00pa3oM. OO0C3KUPEHHYI0 TIOBEPXHOCTH
JU3JICKTPUKA TMOJBEPral0T XUMHUUCCKOW OOpaOOTKEe C ILENbI0 TPUAaHUS THAPOPWILHOCTH W 00pa3oBaHHSI B
aIre3UOHHOM CJI0€ MUKpOHepoBHOCTEH. OOpaboTKa BeieTcs B BE cTaauu: 1) HaOyXaHHe B BOJHOM PacTBOPE
JuMeTmihpopMaMuia B TedeHHe 1—3 MHUH C MOCIEAyroumeld NMPOMBIBKOH; 2) TpaBJIeHHE B PacTBOPE COCTaBa
(r/m): xpomoBblit anrunpun 450—500, cepras xucinora 200—240 npu temneparype S0—60 °C B Teuenne 2—5
MUH.

VYaaneHne OCTaTKOB XPOMOBBIX COCOMHEHHHA C TIOBEPXHOCTH 3arOTOBKH MPOM3BOIHUTCSA B CIEXyIOUICH
ITOCTIeIOBATENEHOCTH: TIPOMBIBKA B Boze, HeliTpanu3amms B pactBope NaOH (5—10 %), moBTopHas IpOMBIBKA,
HerTpamu3aius B pactsope HCI (50—100 1/i), eme oiHa mpoMBIBKa B BOJIE.

B pactBOpe TpaBieHHS, XPOM H3 HIECTUBAJICHTHOTO BOCCTAHABIMBAETCS IO TPEXBAJICHTHOTO, a PAacTBOP
pasbaBisieTcss BOJIOW, BHOCHMOW 3aroToBKaMu ImiaT. [lo JOCTHKEHWH KOHIIEHTPAIUH cr’’ mo 20 r/n
OKHCIIMTENbHAs. CIIOCOOHOCTh pPAacTBOpa 3HAYMTENHHO MagaeT M OH MOJUIC)KHT 3aMEHE WM pPEreHepanuH,
KOTOpast MOKET OBITh OCYIIECTBIICHA CICAYIONIMM 00pa3oM.

B BaHHY 3aBEIIMBAIOTCS CBUHIIOBBIC AaHOMIBI WJIM, C€CIUM BaHHA (yTepoBaHa CBHHIIOM, €€ KOPIIYC
MOJKITFOYAIOT K IIOJIOKUTEIBHOMY IOJIOCY HCTOYHMKA Toka. Karomamu CiyKaT CBHHIIOBBIC IUTACTHHKHY,
MTOBEPXHOCTh KOTOPHIX MPUOIM3UTEIBHO B 30 pa3 MeHbIIIe TOBEPXHOCTH aHOJOB. Uepe3 BaHHY MPOIYCKAIOT TOK
OT UCTOYHHUKA TOKa ¢ HanpsbkeHHeM 18B, mioTHOCT TOKa Ha 3ekTpoaax i, — 60-65 A/’ i,— 2-0,5 Alnm’.
PacTBOp 1O0rpeBaeTCs.I0 TeMmeparypbl 60—65 °C. B mpormecce 31eKTpoln3a mpoHCXONuT okucierne Cr'' B
cr% , @ BCIEICTBHE WCIIAPEHMsI M DJEKTPOJm3a BOABI Bo3pactaeT KoHieHtparws H,SO, Perenepammro
IIOCTOSHHBIM TOKOM 3aBEpIIAIOT TOCIEe TOro, Kak coxepxkanue Cr'' CHHU3HTCS 40 3—5 2/1. YIOOHO BeCTH
Iporiecc Ha JBYX BaHHAX, B OIHOM M3 KOTOPHIX INPOMCXOTUT pEereHeparysi, B TO BpeMs Kak Japyras —
9KCILUTyaTHPYETCSL.
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C 1esnpio 3aMeHBI TOKapOONacHOTO TUMETHI(opMaMu/Ia, a TAKXKe HEXKEIaTEIbHOTO 3arPs3HEHISI CTOYHBIX
BOJI XPOMOBOI KHCIIOTOH MPEIOKEHO OTeparuio HabyxaHus MPOBOJUTH B PACTBOPE COCTaBa: ModeBHHa 500—
600 r/m u ammuak BoxHBIN (25 %-uerit) 300 mi/n (pH 9—10) nmpu temnepatype 50 °C B Teuenue 15 mun. 1
Jajee IOcle TPOMBIBKM B TOpsdeldl H XOJIOJHOW BOJE TpaBJICHHWE IPOM3BOANTH B pacTBope KMnO, c
KoHLeHTparmeit 25—40 1/m.

Jnst ynaneHus MpoIyKTOB PEaKIMK ITPOMBIBKY BOJOH YepeayloT ¢ MPOMBIBKOM B COJITHOKHCIIOM pacTBOpE
ruapokcwiamuHa (20 r/m) M menodHoM pactBope TpwioHa b. IloBepXHOCTH aare3MoHHOTO CIIos TOCHe
TpaBJICHHs TPHOOPETaeT paBHOMEPHBIN MAaTOBBII OTTEHOK BCJICACTBHE CO3/IaHHSI MUKPOIIEPOXOBATOCTH.

CaepiieHHe OTBEpCTHH, MOMIEKAMNX METAJUIM3ALUH, OCYIIECTBISIIOT C ITOMOIIBIO TBEPJOCIIABHBIX
CBEpJI, IO TEXHOJIOTHUH, YKa3aHHOI B TI. 2.

Omnepanuu XHMAYECKOTO MEIHEHHS IPEAIIECTBYET 00€3KUPUBAHHE B IIEIOYHBIX PACTBOPAX ¢ JOOaBKaMH
[IAB, a 3areM akTHBaIKs B COBMCIICHHOM pAacTBOPE W XHMHYECKOE MEIHEHHE B OJHOM H3 PacTBOPOB,
MIPUBEICHHBIX B TI1. 4.

PexoMeHyeTcst 3arOTOBKH TUTAT MEPE aKTUBAIMEH TPOMBIBATh B PACTBOPE COJITHOUW KUCIOTHI (50 1/1) BO
n30exanne paz0oaBIICHUs pacTBOPa-aKTUBATOPA BOJIOM.

VYcuneHue Meou TalbBaHMYECKUM MEIHEHHEM JIydlle [pOM3BOJUTH B BaHHAaX 0Oe3 100aBOK
61eckooOpaszoBareseil B JIIOOBIX AIEKTPOIUTax. TONIIMHA CIIOS METM IPH 3TOM JIOJDKHA COCTaBIISITh 5—7 MKM.

[Mocnenyromye oneparyy TEXHOJIOTHYECKOTO Mpoliecca: HaHECEHHE 3alllUTHOTO peibeda, ralbBaHHIecKoe
ME/IHEHHUE, TalbBaHWYECKOE IMOKPHITHE CIUIABOM OJIOBO-CBHHEII, YAAJCHHE 3alUTHOTO peibeda M TpaBieHUE
Menu ¢ TPOOETBHBIX MECT, OCYLIECTBIISIIOT B COOTBETCTBUM C PEKOMEHIALMSIMH, NPUBEICHHBIMH B I. 4—6
HACTOSIIEH OPOIIOPHI.

CymiecTByeT HECKOJNBKO BHIOM3MEHEHHBIN Iporiecc, Ha3BaHHBIA AuddepeHnnansHpIM TpaBiieHHEM. B
9TOM TIPOIEcCce HET ONEPaNUH TaTbBaHUIECKOTO TIOKPHITHS CIIABOM OJIOBO-CBHHEII, KOTOPOE CIY>KUT METaJIIo-
PE3UCTOM, a IIPHU TPABICHHH TOHKOTO CIIOS MEIU C MPOOETHHBIX MECT OJHOBPEMEHHO BBITPABIHBACTCS 5—7
MKM MeIH C TPOBOAANIEro pucyHKa. JUis TOTO YTOOBI COXpaHHUTh 3aJaHHYI0 TEXHHYSCKUMH YCIOBHAMHU
TOJIIIIMHY TPOBOJHUKA, TIPU TaJbBAHUNIECKOM MEJIHCHUH YBEIMUUBAIOT TONIIMHY Meau Ha 7—10 MKM ¢ ydeToM
BBIIIEYKAa3aHHOTO TPABJICHUS METaJlIa.

B mnpon3BOICTBEHHOW NpaKTHKE BCTPEYAIOTCS APYTHME Pa3HOBHIHOCTH TEXHOJIOIMYECKOTO Ipolecca,
OTJIMYAIOIIUECS] OT IMPUBEICHHOTO BBIIIE, HO B HACTOSIIECE BPEMsI OHM NPHMEHSIOTCS PEAKO, HApHUMEp IpH
W3TOTOBJICHUY TIOJIOCKOBBIX IUIAT M3 HE(OJIBIUPOBAaHHBIX JAWAJICKTPUKOB. XapaKTepPHOH OCOOCHHOCTBIO ATHX
TIPOLIECCOB  SIBISIETCST NPUMEHEHUE XHUAKHX (POTOPE3UCTOB, KOTOPBIE HAHOCATCS Ma IUIATy 10 CBEpJICHHA
METaTM3UPYEMBIX OTBEPCTHI.

OmHUM W3 BapHAHTOB AIICKTPOXUMHYECKOTO (IMOJYaATUTHBHOTO) TpoIlecca SBISETCS TaK HA3bIBACMBIH
TEHTUHT-TIpOIIeCC». B 3TOM BapmaHTe 3aroToBKa IMEYaTHON IUTIATHI, B KOTOPOIl MPOCBEpIICHB OTBEPCTHS,
METAJUTN3UPYETCS MOTHOCTBIO XMMUYECKHAM, a 3aTeM — TaIbBaHUIECKAM METHEHHEM C TOJIIUHOHN ciosg 25—30
MKM. Jlaiee ¢ MOMOIIBIO CYXOTO IJICHOYHOTO (hoTope3ucTa Toiammuaoi 40—60 MkM u doTormadaoHa-HeraTHBa
MTOJTy9YaeTCsl 3aIlIUTHBIN PUCYHOK U3 IUIEHKH (POTOPE3NCTa, MIEPEKPHIBAIOICH BCE OTBEPCTHS U 3alHIAIOIICH X
OT TIOTIAJaHUS TPABMIBHOTO pacTBopa. Kak u B 0OBIYHOM XMMHYECKOM METOJIE, MPOBOMAIININ, PUCYHOK 371ECH
oOpaszyeTcs mocie TpaBiaeHus Meau. [IpoBOTHUKN, KOHTAKTHEIE nnomaﬁ(m Y CTEHKH OTBEPCTHH OOJy)KUBAIOTCS
crmaBoM [1OC-60 ropstumm  crocobom mo merony «JleBemespy wmimm [IIIB  (mokpeiTHE mpumoeM ¢
BBITJI)KHBanueM). TEHTHHI-TpoLecc JaeT XOpOLIME Pe3yJbTaThl IPH HM3TOTOBICHHH MHOTOCIOMHBIX IUIAT C
BHYTPCHHHMH TIEPEXOJIaMH M3 JUIICKTPHKA, 00€ CTOPOHBI KOTOPOTO MOKPBITHI 5- WM 35-MUKPOHHOW METHOM
(oproii.

BecbMa mepcrekTHBHO MPUMEHEHHE IEKTPOXUMHUYECKOTO CIIoco0 B IPOM3BOJACTBE METALIHYESCKHX TUIAT,
00eCTIeYNBAONINX MOBBIICHAYIO TEIUIONPOBOAHOCTE. CTPyKTypa TakoW IUIATHl MHpeACTaBiIeHa Ha pHc. 3
OCHOBHBIMH OTEpalMsIMH TEXHOJOTHYECKOTO IIPOIecca SBIIAIOTCS: CBEPIICHHE OTBEPCTHH; aHOIMUPOBAHHE B
20%-noM pactBope H,SO, mpm i, =1,5A/aM> B TedeHme IBYX 9YacOB IS MONYYEHHS OKCHIHOM IUICHKH,
MTOBBIMIAIONICH AIIEKTPOM3O0JIIMOHHBIE CBOMCTBA TIOBEPXHOCTH; HAHECEHUE HM3OJAIIMOHHOTO CIIOS; XUMHIECKOE
MEIHEHHE BCeil MOBEPXHOCTH C «3aTSHKKOID) TalbBAaHHYECKIM MEIHEHIEM.

1 Om anznuickozo soblpasricenusn «Level airy. O3HAaAuaAuieco «evlpasnueanue 8030yx0M».
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Puc. 3 Crpykrypa neyaTHoil mJjaTbl HAa MeTAJUIMYECKOM OCHOBaHuMM: 1 — MeTajiiMyeckoe
OCHOBaHME; 2 - H3OJSIIIHOHHBIH CJI0H; 3 — MeTa/UTHYeCKHH CJI0¥.

JanpHelmue oOmnepanuy BBINOJNHAIOTCA B IOCIENOBAaTENIbHOCTH, OINWCAHHOW BbIole. B KadecTBe
N30JSIIMOHHOTO CJIOS JIyYIHME Pe3yJbTaThl ITOJy4eHbl HAHECEHHEM YETHIpE CJIOEB MOpOomKoBoH kpacku [19]11-
219 c omnaBneHueM Kaxoro cios npu remmneparype 180 °C.

[ToaroroBka MOBEPXHOCTH Nepel XMMUYECKUM MEIHEHHUEM OCYLIECTBISIETCS caeaytomumM oopazom. ITocne
00e3KUpUBAaHUS B pacTBOpe TpHHaTpuidocdara ciexyer oOpabOTKa B aleTOHE, pa30aBIEHHBIM BOJOW B
oTHoweHny 2:1, B Tedenue 10 MUH A7 TOBBIICHNS! THAPO(WILHOCTH MOBEPXHOCTH, a 3aTeM ITOITPaBIMBAHIE
B pacTBOpPE CIEAYIOLIETO cocTaBa: XpoMoBbIH aHrunpua (30 r/im), cepnast kucnora (650 mi/i) npu Temiieparype
50—60°C ¢ mocneayronie MpOMBIBKON 1 HEHTpaTH3aIiei.

C mempio obOecrieueHUS HEOOXOAMMOW IMPOYHOCTH  CIEIUICHWS TPOBOAHMKOB C  OCHOBaHHEM
MIPEAYCMOTPEHO CO3/aHHE MUKPOIIEPOXOBATOCTH MOBEPXHOCTH IIOCPEICTBOM TPABICHUS B CEPHOXPOMOBOU
cMecH. DTa omepanust BBI3BIBACT CEPHE3HBIC 3aTPYyNHECHHUS B IIPOM3BOJACTBE, CBS3aHHBIE C TOKCHYHOCTBHIO
XPOMOBBIX COCIUHEHMI M HEOOXOIMMOCTBIO NMPHHSTHSI MEp MO 00E3BPEKUBAHUIO OTXOJ0B. boipmroil uaTepec
MPeACTaBIsIET OE30TXOJHAsT TEXHOJIOTHSA IIOATOTOBKH IOBEPXHOCTH C IOMOIIBIO, HAalpHUMEp, KOPOHHOTO
paspsina. B Hacrosiiiee BpeMs BelyTcs SKCIIEpUMEHTaIbHBIE pabOTHl B 9TOM HalpaBIeHHUH.

OOpabarpiBaeMbIli AMAJIEKTPUK B BHJE IUIGHOYHOI'O Marepuaja IOMEIIACTCS MEXIy AIIOMHHHEBOH
IUTACTHHOM M SIOKCUCTEKIOTKAHBIO, IO HApY>KHOW MOBEPXHOCTH KOTOPOH COBEPIIAET BO3BPATHO-IOCTYIA-
TEIBHOE ABM)KEHHE ITOJIBYKHBIN 3JIEKTPO/I M3 YETHIPEX LIMIIMHAPOB.

Ha monxBWXKHBIA 3NEKTPOJ M AIIOMHHHEBYIO IUIACTHHY IIOJAETCS JIICKTPHYECKOE HAINpsDKEHHE OT
BBICOKOYAcTOTHOTO rereparopa (20— 40 xI'm) Benmunnoi 1,4 kB. ITnoTHOCTE TOKa, IPH KOTOPOI BO3HUKAIOT
KOpOHHBIE paspsnbl, cocraBiser 1,5 MA/cM’. B pe3yibTaTe JEUCTBHUS KOPOHHBIX Pa3psifoB IMOBEPXHOCTH
CTaHOBHUTCS] MUKPOILIEPOXOBATOM.

TexHomormyeckuii mporecc 3MEKTPOXMMHUYECKOM METaUIM3alldk  3arOTOBOK IIPH  HCIOJIb30BAHUH
Pa3IMYHBIX TUICHOYHBIX MATEPHAIOB COCTOUT M3 ONEepalnii: OYUCTKU (0OBIUHAS), CYIIKH, 00paOOTKH KOPOHHBIM
pa3psAOM aKTHBAlMH, OOpabOTKH B PAacTBOPE «YCKOPHTENS», XUMHUECKOTO MEIHEHHS U TalbBaHHYECKOTO
MEIHEHHUS.

[IlepoxoBaTocTh TOBEPXHOCTH MOXHO CO3laTh TakXke TuApoaOpasnBHOI OOIYyBKOH, HampaBisist
abpa3nBHO-BOSHYIO ITyJbITy rox nasiaenuem 0,5-0,6 MITa.

4. KoMOMHNPOBaHHBIIi CTI0C00 U3rOTOBJIEHUS MJIAT

B 3aBucumMocTH OT METO/Ia 3aLIUTH IPOBOJSILETO PUCYHKA MIPH BBITPABINBAHUM MEIU KOMOMHUPOBAHHBIA
CIIOCO0 MOJKET OCYLIECTBISTHCS B IBYX BapHMaHTAaX: HETaTHBHOM, KOTZA 3aIIUTOM OT BBITPABIMBAHHSA CITyXKaT
Kpacka WM (OTOPE3NUCT, W TO3UTUBHOM, KOTZA 3alIUTHBIM CJIOEM CIYKHT METAUTMUECKOE IOKPBITHE
(metamnopesuct). HasBanms 3T cmocoObl TOMydmid oT (oTomadiioHa, MPUMEHSIEMOT0 IPH  CO3JaHUH
3alIUTHOTO penbeda: B NMEpBOM ciIydae NPH SKCIOHUPOBAHWUHM PHCYHKA HCIIONB3YETCS HETaTHB IE€YaTHOU
CXEMBI, BO BTOPOM — ITO3UTUB. KOMOMHNPOBaHHBII METOA M3TOTOBJICHHS MIEYATHBIX IUIAT IPUMEHSIETCS PSIOM
TIPEATIPUSTAN ¢ MEIKOCEPHHHBIM MPOM3BOACTBOM (Tabi. 2). HeraTuBHBIH KOMOWHHMPOBAaHHBIN CIOCOO MMeeT
CIIEAYIOIINE HEIOCTATKU:

1. Ilpm cBepieHHMH OTBepCTHil Ha BBHIXOZE CBepiia OOpa3yrOTCS 3ayCEHIbl W CO3JAl0TCs YCHIINS,
HarpasJeHHbIC Ha OTPBHIB KOHTAKTHOM IUIOIAAKU. Iyl COXpaHEHMS KOHTAKTHOM IUIOMIaJKH B KOHCTPYKLIUH
IUIATHI MIPEAYCMaTPUBACTCSl YBEIMYCHUE AMaMeTpa KOHTAKTHOW IUIOMAAKH (IMpHHBI mosicka) Ha 0,6—0,8 Mm.
310 TpebOBaHNE MPUBOJUT K CHIDKCHHIO NIOTHOCTH MOHTAaXa.

2. B pesynbpraTe BBITPaBIMBAHUS MEIU B Hayale MpOLEcCca AWDICKTPUK OCTAaeTCd OOHaKEHHBIM I
BO3JICHCTBHUS arpecCUBHBIX TalbBaHUYECKHX pacTBOPOB M akTUBHBEIX ¢uirocoB (HCI) mpu MOKPHITHH CIUIaBOM
Posze. Ilo 3To#f mpuYMHE COMPOTHBICHUE M3OJALMK TOTOBBIX IUIAT HA NOPSIOK HIDKE, YEM INPH IO3UTUBHOM
Tporecce.
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3. B cBa3m c TeM, 9UTO TaJbBaHWYECKas METAJUIM3AIMA OCYIICCTBISICTCS B IPHUCIIOCOOJCHHUSX,
3aKpBIBAIOIINX OTBEPCTHUS C OJHOH CTOPOHBI, TONIIMHA CJIOS METalJIa B OTBEPCTHH OYeHb HEPABHOMEPHA; 4acTO
HMMEIOT MECTO CITy9Jad OTCJIAaUBaHMS MeTajlla IIPH Nepenaike AeTaneii.

Taéauuna 2.
TexHoJornyecKne MPOIecChl M3rOTOBJIEHNUS MEYATHBIX IJIAT KOMOMHHPOBAHHBIM METOIOM
Ne Omnepanus Ne Omnepauus
orepanuu orepanuu
A. HeraTuBHbIi c11oco0 b. [To3utuBHEI crtocod

1 Peska  3aroroBok W xuMmuko- | 1 Peska  3aroroBok W XWUMHKO-
MEXaHUYCCKas ITOJITOTOBKA MEXaHUYCCKas ITOJITOTOBKA
MIOBEPXHOCTHU MTOBEPXHOCTHU

2 ITomy4yeHne 3alUTHOTO pPHCYHKA C | 2 ITomydyeHue 3alUTHOrO pPHCYHKAa C
HeTaTHBa MTO3UTHBA

3 Tpasnenue meau 3 Hanecenne  3ammTHOW  JTAKOBOWM

TUICHKH

4 Y nayieHue 3alIMTHOTO PUCYHKA 4 CBepJieHHE U 3¢HKOBaHNE OTBEPCTUI

5 Hanecenme  3amutHOM  JIaKOBOM | 5 XHUMHYECKOE MeTHEHUE
TUICHKH

6 CBepJieHHEe U 3¢HKOBAaHUE OTBEPCTUH | 6 Y naenue 1aKoBOM IJICHKU

7 XHUMHYECKOE MeTHEHUE 7 ["anpBannueckoe MeIHEHHUE

8 VY nanenue J1akoBOH IUIEHKHA 8 l'anpbBaHMYECKOE MOKPHITHE CIJIABOM

0JIOBO—CBHHEI]

9 TanpBanmueckoe wmenHenne B aBa | 9 VY nanenue 3alIUTHOTO PUCYHKA
mpueMa ¢ TIOMOIIBI0 PAMOYHBIX
IpucrocoOIeHuH

10 IoxpeiTue cnasom Poze 10 Tpasnenue

4. Iponecc mpeaycMaTpUBacT MHOTO PYYHBIX OTICpAIIHH.

5. Omepanust MOKPHITHS CIIaBOM P03e 0COOCHHO TOKCHMYHA M3-32 BBIICICHHUS MPOAYKTOB, COJICPIKAIIUX
CBUHEI] U KaIMUH.

HemocTaTkoM MO3UTHBHOIO KOMOWHHPOBAHHOIO CIOCO0A SIBISICTCS HECTOWKOCTH (DOTOPE3UCTOB HA
OCHOBE ITOJMBHHWJIOBOTO CIHPTA IPHU BBITOJHCHUU JBYKPATHOM TabBAHWMYCCKOH 0OOpaOOTKH, YTO CO3/acT
OoJBIIHE TPYTHOCTH B TIPOU3BOCTBE (3aUUCTKA, PETYIIb U T. I1.).

K HemocraTkaM 0060MX CIIOCOOOB MOYKHO OTHECTH CJIEIYOIIHNE.

1. Pa3pbiB TEXHOJOTMUYECKOTO TpoIlecca M3-3a NMPUMEHEHUS PYYHOH OIEpamyy JIAKMPOBKHU, TpeOyromei
BBICOKOW KBaJTM(DHUKAIINH MaJsIpa.

2. CeepiieHne yepe3 JIAKOBYIO TUIEHKY YXY/IIIaeT CTOUKOCTh, CBEPIL.

3. XKunkne QoTope3ncTsl CO3Mal0T 3alUTHBIA PUCYHOK TOJIIMHONW He Oojee 12 MKM, Torga Kak
TTbBAHNYECKOE OCAKIEHUE MEIU W TOKPBHITHS MPOM3BOIUTCS Ha ToymuHy oT 30 mo 60 mxM (u Goiee). B
pe3ynapTaTe 3TOrO0 METAJUT HApacTaeT 3a MpEeIeNbl PHCYHKAa MPOBOJINETO CIOS W 3TO «pa3pacTaHHe
MIPUXOJIUTCS CPe3aTh CKAIBIICIIEM, YTO CBI3aHO C OOJBITUMHE 3aTpaTaMH TPY/Ia.

4. VYpameHwe 3ayCCHICB TIOCIE CBEPICHHS OCYIISCTBISCTCS 3CHKOBAHHEM, UYTO YBEIHUYHBACT
TPYAOEMKOCTh CBEPJICHHUSL.

HeratuBHbIil crmoco0 jerde ocBaWBacTCs W3-3a TOHIDKEHHBIX TPeOOBaHHMN K CTOMKOCTH (oTOpesucTa u
BO3MOXHOCTH TpaBJICHUsI B JIOOBIX pacTBopax (B Tom uucie FeCls), mo3uTuBHBIE — oOecmeunBaeT Ooliee
BBICOKYIO IUIOTHOCTh MOHTaXa W Jy4IIHe IUIJICKTPUYECKHE CBOMCTBAa IUIAT, OH IIO3BOJSET TaKkKe
OCYIIECTBIIATH ABTOMATH3ALNIO OTACIBHBIX ONEpaIiii, HaIpuMep raJbBaHHICCKUX.

Oba crocoba XapaKTepu3yIOTCs 3HAYUTEIBHON TPYZOEMKOCTBIO, TaK KaK B TEXHOJIOTHUECKUX IpoIeccax
HMMeEeTCs MHOTO PYYHBIX OIEpaIiid, IOATOMY OHH MOTYT HCIIOJIE30BAaThCS JIUIIH B YCIOBHAX ONMBITHOTO M MEJIKO-
CEpHITHOTO TPOU3BOCTBA. Harnboiee mepCcrneKTUBHBIM SBIISETCS MIO3UTUBHBINA CITOCO0, OCYIIECTBISIEMBIH TTO TaKk
HA3bIBAEMOMY 0a30BOMY TEXHOJIOTHYECKOMY MPOIIECCY, CTPYKTypa KOTOPOTO aHAJIOTUYHA BHINICH3IIOKCHHOMY
MONyaJTUTUBHOMY Tiporieccy. K OCHOBHBIM omepammsM Iporecca MOXHO OTHECTH pPE3Ky 3aroTOBOK U
CBEPJICHUEC OTBEPCTHUH, MOJUICKANINX MCETAUTH3AINU; TMOATOTOBUTEIBHBIC OIEpalii; XAMHUUCCKOEe MEIHCHUC,
VTOJIIICHUE CJIOS MEOW 10 5—7 MKM TaJlbBaHHYCCKAM MEIHCHUCM, HAHECCHHE 3aIllUTHOTO penbeda Ha
MpoOeTbHBIE MECTa; TaJbBAHUYECKOC MEIHCHHUE, TajJbBAHUYECCKOC ITOKPHITHE CIUIABOM OJIOBO—CBHHEII,
yIAJICHUE 3allUTHOrO penbeda; TpaBicHHE; 00pe3Ky Mo KOHTYpy, OIiaBie-HHE MOKPHITHS OJIOBO—CBHHEI,
MapKHPOBKY, KOHCEPBAIIHIO, YIIAKOBKY.

[Ipormecc obecrieunBaeT MOTyYeHNE 3a30POB MEXTy IPOBOJHUKAMH U IIHPHUHY MPOBOTHHUKOB /10 0,2 MM.
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[ToAroToBUTEIbHBIE ONMEpalMU TEepei XUMHUYECKHM MEIHEHHEM 3aroTOBOK IUIAT C IMPOCBEPJICHHBIMH
OTBEPCTUSIMH MOTYT OCYILIECTBISITbCS B JBYX BapuaHrtax: 1) MeXaHH4YecKas 3a4MCTKa C IEeNbI0 yIajdeHHs
3ayceHIleB M Je()eKTOB Ha TIOBEPXHOCTH (OJBIM B COYETAHWH C XHUMHYECKUMHU OIEpaIusaIMu; 2)
ANEKTPOIUTHYCCKOE TOJIHpoBaHue. [locieoBaTembHOCTh Omepanuil Ui 000MX BapHUAHTOB IMPEICTABICHA B
Tabi. 3, r/ie 3HaKaMHu TUTI0C ¥ MUHYC 0003HaYeHa MPUMEHSIECMOCTh OTICPAIIHH.

Tabauna 3.
IHoaroroBUTeNbHBIE ONEPALMH Nepe] XUMHYECKHM MeHeHHeM
Onepanus Homep BapunanTa
1 2

MexaHuueckas 3a4NCTKa (OIBIH + -
Xumu4eckoe 00e3’KHpHBaHKe + +
ITpo3nbIBKa B ropsaveil U XO0JI0JHOHM Boze + +
IToxTpaBnuBanue + -
ITpoMbIBKa B X0JIOAHOM BOJE +
AKTUBHpOBaHUE + +
ITpoMbIBKa B ynaBIuBaTeNIsIX + +
ITpoMBbIBKa B X0JIOAHOH BOJIE + +
DIEeKTPOIUTUYECKOE TOJUPOBAHUE - +
O0paboTKa B pacTBOPE «yCKOPHUTEIIb + -
ITpoMbIBKa B X0JIOAHOM BOJIE + +

Hwoke maHbBl OCHOBHEIC XapaKTEPUCTUKU OTACIBHBIX MTOATOTOBUTEIFHBIX OTIEPAIUii.
XuMudeckoe 00e3KUpUBaHIE OCYIIECTBIISIETCS B pACTBOPE CIIEAYIONIEro cocTana (T/1):
TpunamputihoCEhHAM ............cc.ooveuveciiaeieecieeeieeeii e 30—35
€004 KanbYUHUPOBAHHAA
npenapam OC-20...........cccoevueevieeiiiianieesiieeieesiee e 3—5

B ToM ciydae, korma pacTBOp HCHOJB3YeTCS B YCTAaHOBKAaX CTPYWHOH OOpaOOTKH, B HETO BBOJIUTCS
MeHOTacuTeNb, HampuMmep dSMmyabcuss KDO-10-21 (1—2  r/m). Tewmmeparypa pactBopa 40—60 °C,
MIPOAOJKUTEIEHOCTE 00PaOOTKH 2—5 MUH.

[MonrpaBnuBanne MenHoW (ONBrM  MPOM3BOAMTCS B pacTtBope, coaepxkameMm 200—250 1/n
HAJICEPHOKHUCIIOT0 aMMOHHUSI U 5—7 T/I1 CepHOM KHCIIOTHI.

IIpoMbIBKM B XOJOTHOW U ropsyedl BOJE OCYIIECTBISAIOTCS B BaHHaX ¢ NpoToyHOW Bomoil. C wLenbio
3HAYUTEEHOTO CHIDKCHUSI PAacX0Jia BOJBI PEKOMEHIYETCSl YCTAaHABIMBATE IBYXCTYIICHYATHIC BAHHBI KACKATHOTO
THTIA.

OIEKTPOIUTHIECKOE TIOIUPOBAHHE 3aKITIOYACTCS B aHOAHOW 00paboTKe 3aTOTOBOK, B PE3yiIbTaTe KOTOPOM
PacTBOPSIOTCS 3ayCEHIIB, 00pa3yoNiecs IpU CBEPIICHUH, a Ha MMOBEPXHOCTH (PONBIH CO3MAETCS OKCHI-HBIN
CIIOH, TPEIATCTBYIOMMN OCAKACHUIO MEAW Ha TIOBEPXHOCTH 3arOTOBKM IIPH XHMHYECKOM METHCHUH.
BrmoHeHne 3TOH omepanuy TMOcCie aKTUBHPOBAWHUS TO3BONSET YHAJIHTH C MOBEPXHOCTH aICcOpOMPOBAHHBIN
CIIOM maJjutaans, KOTOPHIH IPU 3TOM PacTBOPSAETCS BMECTE C MEIbI0, UYTO TAKXKE IPEISTCTBYET XUMHUECKOMY
OCXKICHHUIO Mer Ha QoJbTy

DJIEKTPOJIMTOM CITYXHT pacTBop opTodocdoproii kucnots! (1140— 1170 r/m) ¢ nobasnennem 70—100
M/ OyTritoBoro cnimpra (OyTaHo)

PactBop roTOBHTCS crnemyrommuM oOpa3oM. K OyraHomy m00aBiseTcs paBHOE KOJIMYECTBO BOIBI, B
MOJYYCHHYI0 CMECh MEIUICHHO TPU IOCTOSHHOM TMepeMellnBaHuy nolamisercs oprodocdopuas Kucimora
mIoTHOCTBI0  1600—1700 kr/m’. TI0 JOCTIKGHHH TLIOTHOCTH pactBopa 1540— 1550 KI/M° 106aBIIeHHE
KHCJIOTHI IPEKPAIIatoT.

Karomamu B BaHHE CIIy)KaT JHCTHI U3 MEIU WM KOPPO3HOHHO-CTOWKOM CTasli, MMOMEIICHHBIE B YEXJIBI U3
XJIOPUHOBOW TKaHW. OTHOIIEHUE TTOBEPXHOCTH KaToJla K MOBEPXHOCTH aHOAA (3arOTOBKH ILIAT) JOJHKHO OBITh
or3:1mo5:1.

[Iporecc 3MeKTPONOTUPOBANHUS BEAYT NP KOMHATHON TeMIlepaType W aHOJHOW IJIOTHOCTH TOKa 2—2,5
A/nM%, OJIHAKO PeryIMpOBaHHE CHIBI TOKA HA BaHHE CIIEAYeT NMPOM3BOANTH 110 HATPSKCHHIO HA 3a)KHMAax
BaHHBI, MOJIICPKUBas ero B mpeaenax 1,5—3 B B 3aBUCHMOCTH OT pa3MepoB BaHHEL. Pabodee HampspKeHUE Ha
BaHHE JOJDKHO ObITh Ha 0,2—0,3 B MeHbIie TOro, MpH KOTOPOM HAYMHACTCS BBIACICHHAC HAa TOJIHPYESMON
MIOBEPXHOCTHU KUCIOPOJa.

[IponomxurensHocTh onepanuili 15—20 mun. Ha xaToqHON MOBEPXHOCTH BHayaye BbIAEISETCS BOAOPO/,
HO 3aTeM, [0 Mepe HAaKOIUICHHA B DJEKTPOJIUTE MEAM, HAuMHACTCS €€ OCaXACHHWE B BHJE IOPOIIKA.
YBenu4eHneM KaTOTHON MOBEPXHOCTH MOXKHO JOOWMBATHCS MOJTYYCHHS MEAW B BHIC IUICHKH, KOTOpas JICTKO
CHHMAaeTCs C TIOBEPXHOCTH KaToa.
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YPOBEHD 3JIEKTPOJINTA CIASAYET MOANEPKUBATh, JOJUBAas BaHHY BOJOH WM OpTOGOCHOpPHON KHCIOTOH B
3aBHCHMOCTH OT IUIOTHOCTH PacTBOpa, KOTOpas cocTaBisier 1560—1600 xr/m’ ByTaHON BBOIHTCS MO Mepe
ocnabieHus Girecka MOBEPXHOCTH MITH MOSIBIICHHUS PACTPABICHHBIX YYAaCTKOB HOJIHPYEMOH IIOBEPXHOCTH.

Hcnonp3ys KOMOMHUPOBAHHBIA METOJl, MOKHO H3TOTaBIHMBATH IUIATHI C TOBBIIICHHOW IUIOTHOCTBIO
MOHTaka. B 3TOM ciydae MCXOIHBIM MAaTEPHAIIOM CIIY>KUT CTCKIIOTEKCTOIHT, (PONBIHPOBAHHBIN OYEHb TOHKON
MenHO# (onbroit (TonmmHa Gonbru 5 MkM). MenHast (obra 3aIuinacTess OT BO3MOXKHBIX MOBPEKICHUHN, IPU
XPaHCHUU, TPAHCIIOPTHPOBAHUH M CBEPIICHUH OTBEPCTHUH MEIHBIM WM ATFOMAHUCBBIM JINCTOBBIM MPOTEKTOPOM
tonummHOH 50—75 MKM. Matepuan ¢ MeIHBIM TPOTEKTOPOM moiy4ynn HasBanue «Ciodamnt», a c
amomuaueBbiM poTekTopoM — CTIIA. Ilocne cBepiieHust OTBEPCTH B 3arOTOBKE M ONEPALMU XUMUYECKOTO
MEIHEHHUS TIPOTEKTOP OTAEISETCS OT IOBEPXHOCTH (OJBIHM M YKIAIBIBACTCA B OTHACNBHYIO Tapy IUis
MOCTIETYIOMIeH Clauu MPEeINpUATHAM IIBETHONH METAJUTypTUH KaK BTOPHYHOE CBHIPHhE. 3aroTOBKa ITOJBEPracTcs
raTbBaHUMYECKON METAINTM3ALUH («3aTSDKKE») M JPYTHM OTIePanysaM, IPUBEICHHBIM BBIIIE.

[IpomomKUTENEHOCTh ONEpalyy TPABICHHS yMEHBIIAeTCs B 5 pa3, Tak Kak TONIIMHA CJIOS MEIH,
o IIeKaIas BRITPABINBaHUIO, cocTaBiseT 10—12 MkMm BMecTo 45—50 MKM B ciiydae IPUMEHEHUST OOBIYHBIX
(hONBrUPOBaHHBIX JTUAJIEKTPUKOB. B pe3ynbrare 3T0T0 3(h(PeKT OOKOBOTO IMOATPABIMBAHHS MPAKTHICCKH
HCKITIOYAETCS U IOCTUTaeTCs] BO3MOXKHOCTD MOJMYYEHHs! Y3KUX MPOBOJHUKOB MHpUHOM 70 0,15 MM U Takux xe
3230pPOB MEXKIY HAMU, YTO XapaKTEPHO JUIS TUIAT, U3TOTABIMBAEMBIX IO MMONYaTATUBHONW TEXHOJIOTUH.

TeXHOMOTHYESCKUIA TPOIIECC M3TOTOBICHHS JBYCTOPOHHUX TEYATHBIX IUIAT KOMOMHUPOBAHHBIM METOJIOM
n3 Marepuana tuna «Crnodaant» oOecneyrBaeT MOBBIMICHHYIO IDIOTHOCTH, MOHTaxa (kinacc 3 mo I'OCT
23751—79), 4TO MO3BOJSET BO MHOTHX CIydasXx MHOTOCJIOWHBIE IUIaThl B 6—§8, CJIOEB 3aMEHUTHh Ha
JBYCTOPOHHHE.

Illupokoe  mpuUMeHEHHE  MHUKPOCOOPOK,  HWHTETPAIBHBIX CX€M W H3ACIUAd  COBPEMEHHOMN
MTONYIIPOBOJHUKOBOM TEXHHWKH MPUBEIO K TOMY, YTO NPH MOHTaX€ MX Ha TIEYaTHBIC IUIATHI PE3KO BO3pOCIia
KOMMYyTanys MEXKAy HHMH W TOSBWIACh HEOOXOIMMOCTh pasMEIIeHWs NPOBOJHUKOB B  Pa3IWIHBIX
HU30JIMPOBAHHBIX APYT OT JpYyra CJIOSAX MHOTOCIOWHOM MuiaThl. MHOTOCIIONHBIE COSAUHEHUS! OCYIIECTBIISIIOTCS
Yepe3 METaTM3MPOBAaHHBIE CKBO3HBIE OTBEPCTHSA, MO3TOMY M MeTon m3rotosieHus MIIII momyunn Ha3Banue
«METOJI CKBO3HOM MeTaJum3anumy». J[pyrue crocoObl MEeXCIOHHOTO COeTMHEHHS TPUMEHSIOTCS OY€Hb PEIKO H
MO3TOMY He MPeTyCMOTPEHbl HOPMATUBHO-TEXHUYECKON TOKyMeHTauen [5].

7. 2

4

Puc. 4 CTpykTypa MHOrOCH0iHON MIaThl: I — MeTaJIMYeCKHil C10i; 2 — TOHKHH JTMIIEKTPUK
cjiost MIIIT; 3—u30as1IIHOHHAS POKJIAIKA U3 CTEKJIOTKAHN; 4 — KOHTAKTHaA miomaaka B cjoe MIIIT

CTpykTypa MHOTOCJIOMHOW IJaThl MpelacTaBieHa Ha puc, 4. TeXHOJOrHYecKHuil Mpouecc U3rOTOBICHHS
MIIIT cocTOUT U3 TpeX OCHOBHBIX ATANOB: 1) MOATOTOBKU OTIACIBHBIX CIOEB; 2) COOPKH MaKeTa U MPEeCCOBAHUS,;
3) mosrydeHus MPOBOIAIIETO PUCYHKA HA HAPYKHBIX CITOSIX.

Ha 3arortoBkax w3 TOHKHX (OJBTHPOBAHHBIX AMAJICKTPUKOB, Hampumep Mapok CTd-1 wmu CTO-2
(npunoxenune 3), XUMHYECKAM METOJOM IMOJYyYaIOT MPOBOMSAIINN PHUCYHOK, HCTIONB3YS JKUAKHE WIH CyXHe
IJICHOYHBIE (POTOPE3UCTHI. B KadecTBe TpaBHUTEIS MOTYT OBITh MCIOJIB30BAHBI PA3IMUHBIC 110 THITY PACTBOPHI:
KWCITbIC WJIM TIEJIOYHBIe, TPECTaBJIICHHBIE B TJ. 6 Hactosmed Opommopsl. [Ipu BeIOOpe pacTBopa cledyeT
OCTaHOBHUTHCS HA TOM COCTaBe, KOTOPBIA MPHUHAT JUIsi OCHOBHOTO TIpoIiecca, T. €. aMMHAYHO-XJIOPHIUOTO, TaK
KaK HEIeJIeco00pa3Ho B MPOM3BOJCTBEHHBIX YCIOBUSIX MMETh JIBA PA3IMYHBIX cocTaBa. [locie BeITpaBIUBaHUSA
Meau HaOJIONAeTCs HEXeNaTelbHass JeQOopManus CKaTHS JWIJICKTPHKA, OOYCIIOBICHHAS BHYTPECHHUMH
HATIPSDKCHUSIME, MPOSBIISIO IMAMH CBOE JCWCTBHE IMOCIC yIaJCHHWS 4YacTH MeIHOW Qonbru. BemumuwmHa 3THX
neopmanuii 3aBHCUT OT XapakTepa MPOBOMASAIICTO PHCYHKA W OHA MHHUMAalbHAa B Cllydac MPUMCHCHUS
JI3JICKTPUKOB, (POJTBTUPOBAHHBIX MEJIBIO C ABYX CTOPOH.

BHauane Ha KaXIOM TEXHOJIOTHYECKOM TII0JI€ OTACIBHO B3STOTO CJIOS C TPOBOANINM PHCYHKOM
MpoOUBaIOTCsl 0a30BbIe WM (UKCHUPYIOUIHE OTBEPCTHsSI, C IOMOIIBI0O KOTOPBIX TNPH COOpKE HOCTHUTASTCS
XOpoIllee COBMEIIECHHE KOHTAKTHBIX IUIOMIANIOK TO BEepPTHKAIH. KOJMYEeCTBO OTBEPCTHH YCTaHABIWBAETCS B
3aBUCHUMOCTH OT pa3MepOB TUIAThI HOPMATHBHO-TEXHUIECKOM JOKyMEHTauel u foxoaut a0 10.

10
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JUis BBITIOJTHEHUS NAHHOM OIlepanuyl MpeJHa3HadeHa YCTaHOBKA COBMEIICHHS W INTAMIIOBKH 0a30BBIX
OTBepCTHH. YCTaHOBKa paccuMTaHa Ha 3aroTOBKH IUIAT C MaKCUMaJbHBIM pazmepoM 500X500 mMm u
MUHUMATBHBIM - 200X200 mM. Ilar mepememenust ctona — 10 mM. Todnocts GazupoBamms 0,05 mwm.
JuameTp 0a30BBIX OTBEPCTHA — 5 MM. AHAJOTHYHBIC OTBEPCTHS NMPOOWBAIOTCS B JIUCTAX MPOKIATOYHON
crexinoTkanu CII.

[poknamoyHasi CTEKIOTKAHb MPEICTABISACT COOON JIMCTHI CTEKIOTKAHM W3 KPYUYCHBIX HHUTCH JHAMETPOM
0,1—0,25 MM, mnpomuTaHHOW DJNOKCHAHBIM  JakoM  DJI-8-X. DTOoT MaTepuand HaxoguUTCsS B
HEJIOTIOIMMEPH30BAaHHOM COCTOSIHUM W HMEET CICAYIONMi coctaB (Mmacc, nomw, %): meryume — 0,3—1,2;
cs3yromue—45—52; pactBopumble cMonbl — 85—100. Bpems reneoOpazoBanmst — 5—15 MuH, cpok
XpaHEHUS TPOKIIAJOYHON CTEKIOTKaHH — 6 Mec. [lo mcTedeHHMH 3TOrO CpoKa IMPOIECCHl MOJUMEpPHU3AINN B
MaTepHale, IPOTEKAIOINe CaMOIIPON3BOJIFHO, YXYAMAIOT €r0 CIIOCOOHOCTh K CKICHBAHMIO NPH IIPECCOBAHHUU
MHOTOCJIOMHBIX IIJIaT.

Hdns  obecrieueHHsT BBICOKOM TPOYHOCTH  CHEIUICHHWS IOBEPXHOCTH MEIHBIX TPOBOJHHUKOB  C
M30JINPYIOIIUME MEXCIOHHBIME MaTepHalaMi HEOOXOIMMO IPUAATh UM MHKPOIIEPOXOBATOCTD, a €Il JIydIle
€O37aTh OKCHUIHBIN CIIOM COOTBETCTBYIOIICH XMMHUYECKON WM CTPYWHOW 00pabOTKOH pacTBOpaMH TpaBHUTEIEH
cocrasa (1/7):

CUCT g 40—45
NHUCL oo 145—150
UAU (NH )5S0 oevveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 200—250
D2 2800 OO 57

Temneparypa pactBopa — 10 60 °C. JIns BBIMONMHEHUS STOW ONMEpalUy BBITYCKAETCs YCTAaHOBKA B BHUJE
JIUHAN XUMAYECKOI MOATOTOBKH CIIOEB Iepel MpeccoBaHueM. JIMHNS MOIyIbHON KOHCTPYKIIMHA UMEET B CBOEM
COCTaBe OTACIbHBIC MOMYTH JJISl TIOATPABIMBAHUS, NPOMBIBOK W CYIIKH 3aroToBOK. CKOPOCTH KOHBeiepa
PETYIUPYETCS M OTUM 00ECTIeUNBAETCS HEOOX0AUMMast IPOU3BOAUTEIHLHOCTh M KA4eCTBO 00PaOOTKH.

ITpu Hamuuuu OGONBIIMX YYacTKOB Memu Oosee d(h(HEKTHBHO XMMHYECKOE OKCHIUPOBAaHUE B PAacTBOPAx
THna «20aHOI» CIeayIomero cocraBa (Mace, noi, %): NaClO,— 48; NaOH — 40; H,SO, — 12. O6paboTka
3aroTOBOK ITPOM3BOANTCS B BOJHOM pacTBope, coaepkamieM 180 r/1 atoro cocraBa, npu temneparype 90 °C mo
00pa30BaHMs YEPHOTO OKCHIHOTO MOKPHITHA. J[JIs1 OCYIIECTBICHUS 3TON ONEpaliil MOXHO HCIIOJB30BaTh
JIMHUM BaHH U3 KOMIUIEKTa BaHH TajJbBaHUYeCcKON JIUHUU Al'-38, 1o OTAEeTbHON KOMIIOHOBKE.

COopka makera TPOHM3BOAMTCS B mpecc-hopMe MyTEeM MOCIEAOBATCIFHON YKIAJKU OTACIBHBIX CIIOCB
MIIII ¥ mnpoKIaZOYHOW CTEKJIOTKAHM, KOJMYECTBO JIMCTOB KOTOPOM OMNpenensercs COOTBETCTBYIOIIEH
HOPMaTHUBHO-TEXHUUYECKON NOKYMEHTallMeH, HampuMep TpH aucTa ToamuHOoN 0,025 MM A1 OZHOCTOPOHHHUX
cinoeB. [Ipm cOopke makera HeoOXoAWMO oOpamiaTh BHAUMaHHE Ha TPAaBUIBHOE OPHEHTHPOBAHWE HHTEH
cTeKynoTKaHu. Jlyi1 ycTpaHeHHs BIMSHUS HEPOBHOCTEH ITOBEPXHOCTH TIpecc-(QOPMBI, Pa3HOTONIIMHHOCTH
MPOKJIAJOYHBIX JICTOB M T. I. HA HUX YKIAIBIBAIOTCS JIMCTHI TPUAIETATHOH IUICHKH, KabenbHON Oymaru u
JIPYTUX MaTepHaJOB.

IIpeccoBanne MPOUCXOUT MpH TocTosTHHON TemriepaTtype (160— 170 °C) B aBe cTyleHH: mepBas — MpH
nmasneann 0,1—0,5 MIla, npomomkutensHocTH ee —oT 10 g0 200 MHUH B 3aBUCHMOCTH OT BpPEMEHH
reaeo0pa3oBaHusl, XapaKTEpHOTO JUIsl JaHHOM MapTHH CTEKIOTKAaHW; BTOpas — IpH AaBieHuu ot 2 10 3,4 MIla.
JaBrneHne yTOYHSCTCA IS KaXIOH MApTHH CTCKIOTKAHW HA OCHOBE PE3yJIbTATOB aHANW3a IPH BXOJHOM
koHTpoie. Bpems Beigepxkku 50—70 muu. Ilocne oxmaxkaeHus npecc-GOpMbI U U3BJICYCHHS CIPECCOBAHHOTO
MakeTa cieayeT o0pes3ka 0005 Ha POITMKOBBIX HOKHUIIAX.

Hns obecrneuenuss xopomrero kadectBa MIIII HeoOXoauMo CIEAUTh 3a COCTOSHHEM IMOMEIICHUS.
TeMrmieparypa Bo3ayxa B MOMEIICHUN J0DKHA OBITh B Tpenenax 23—25 °C, oTHOCHTeNbHAs BIAKHOCTh — HE
oonee 40%. Ilomemenne MOJDKHO OBITh OOECHBIICHO, TaK KaK IMOTMAJaHUE MBIIMHOK MPU COOpPKE BBI3BIBACT
obOpazoBanue paznuuHbIX aedextoB B MIIII.
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gz

Puc. 5 Crynenuartnlii peabed orBepcrusi B MIIII: 1 — xoHTaKkTHas miomaaka B cjoe MIIIT; 2 —
H30JIIMOHHAS MPOKJIaAKa; 3 — MeTalJIu4ecKuii caoii

[Tomy4yeHue NpOBOAHUKOB, a TaK)Ke METaIU3allis MOHTAXKHBIX U MEPEXOJHBIX OTBEPCTUIl MPOU3BOIUTCA
B OCHOBHOM IO BBIIICIIPUBEICHHONW TEXHOJOTMH KOMOMHHUPOBAaHHOTO METOJA C JIOMOJIHUTENBHONH XHMHUKO-
MEXaHN4eCKOH 00pabOTKOM CTEHOK OTBEPCTHS I 0OECIEUECHHUS! MMPOYHOTO CIEIUICHHS CJIOS METAIIM3AINU C
TOpPIIAMH KOHTaKTHBIX IUIOMIAJOK B OTHEIBHBIX CJIOAX. B pe3ynpTare XMMHKO-MEXaHHIECKOW 00paboTKH
CO3/aeTCs CTYNMEeHYAThIl penbed Ha CTEHKaX OTBEPCTHH, KOTOPHIN TMoKa3aH Ha puc. 5. Kpome Toro, mpu sTom
MEJIHBIC TOPLBl KOHTAKTHBIX IUIOIA0K XOPOIIO OYHIIAIOTCS OT SMOKCHIHOW CMOJIBbI, HABOJIAKMBAEMOI Ha HHX
B TIpOLIECCE CBEPIICHUS, & O0HAKEHHbIC HUTH CTEKJIOTKAHHU CTAHOBATCS CIIETKA IEPOXOBATHIMH.

XUMHKO-MexaHn4yeckass oOpabOTKa OTBEpCTHil BKIIOYAaET B ceOsi Olepanyy, KOTOpbIE NPOBOMSATCS B
cienytommeil mocnenoBarensHocTH: 1. ['mapoaOpasuBHas 00ayBKa. AOpa3sMBHO-BOJSHAS ITyJblla, COAEpIKamias
ANEKTPOKOPYHJ, 3epHHCTOCTEI0 M40 B oTHomeHuu ¢ Bojgod 1:4 mo Macce, MPOTOHSETCS dYepe3 Kakioe
otBepctue nox gasiaeHueM 0,4—0,5 MIla B cnenuanbHO cO3qaHHOM 11 3TOM Iienu yctaHoBke. 2. TpaBneHue
auaiekTprka. OOpaboTka B KOHLEHTPUPOBAHHOI cepHOW Kuciore mpu temneparype 35—40 °C B TeueHue
0,5—0,7 mMuH, mpH 3TOM INIyOMHa TpaBleHWs Ioily4aeTcs B mpepenax 15—20 mxm. Ha HekoTopsIx
MIPEATIPUATHAX IPUMEHSIOT O0Jiee arpeCCUBHBIA PaCTBOP B BUIE CMECH CEPHON M IUIaBHUKOBOM KHCIIOT, B3SITHIX B
otHomeHnu 5:1. CepHasi KHCIOTa PacTBOPSIET 3MOKCHUAHYIO CMOIY, a IJIaBUKOBas—CTEKIO C 0Opa3oBaHUEM
ra3000pa3HbIX POAYKTOB MO PEaKINU

3. JIBykpaTHasi IpPOMBIBKA B IPOTOYHOI BOJIE C HHTEHCHBHBIM ITOKAYMBAaHHUEM IUIAT.

4. Cymika TerTbIM BO3TyXOM.

5. l'umpoabpa3uBHas 00yBKa BTOPUIHAS.

6. IIpombIBKa B IPOTOYHOM BOJE.

7. IIpoMBIBKa C HAJOXKEHHEM YIbTPa3BYKOBBIX KOJICOaHUH.

[Tpumensis 6a3oByro TexHosoruto nponssojcTsa MIIII, MOXHO MOTYYUTH THOKO-KECTKYIO KOHCTPYKIIHIO
wiar. B a3ToM ciydae THOKMI OOmMH Uil IBYX IUIaT CJIOW M3rOTAaBIMBACTCS METONOM TpPaBJIECHHS
(OJTBrUPOBAHHOTO TTOJMUMHIA (TIPHIIOKEHHE 4).

Cbopka makeTa ¥ IPECCOBAHNE BCEX MIEMEHTOB KOHCTPYKIUH MPOU3BOISATCS OAHOBPEMEHHO.

C moMOIIBI0 METAIM3UPOBAHHBIX OTBEPCTHH JOCTHUTAIOTCS MEXKCIOHHBIE COCAWHEHHUS B TOM HYHCIE H
COEIMHEHUS C IIPOBOAHUKAMHU THOKOTO CIIOSI.

5. AZIUTHBHBIN CIIOCO0 U3TrOTOBJICHHS ILJIAT

OTOT crmocod IMpeaycMaTpHBaeT IOJy4eHHE MPOBOISILIET0 PUCYHKa W3 MeIU TONIMHOH 25—30 MKM,
OCaXJICHHON XUMHYCCKHM CIOCOOOM (TOJICTOCIONHOE XUMHYECKoe MenHeHue). [Ipy 3ToM ciol Meau JOoKeH
HMeTh WIOTHOCTH 8800—8900 Kkr/m’ , arctoty 99,8—99,9 %, snexrpudeckoe comnpotuBicHue He 6onee 0,0188
OM'MM U 3JIaCTUYHOCTb, XapaKTEPU3YIOUIYIOCS BEJIMUYMHOM OTHOCUTENBHOTO YUIMHEHUs €=4-6% IIpouHocTb
CIICTICHUS MEJIH C IUDIICKTPUKOM MoKHA cooTBeTcTBOBaTh OTY U cocraBusats He meHee 0,4H/3 mm.

OCHOBHBIE TIPEUMYIIIECTBA ANTUTHBHOTO METOAA CIEAYIONINE: YMEHBIIEHUE KOJHMYECTBA OIEpaIii
COOTBETCTBEHHO MPOU3BOJICTBEHHBIX TUIOIMIACH M 000pyIOBaHUS; PABHOMEPHOCTD CJIOS OCAXKICHHOW MEIN MTPH
COOTHOIIIEHUY TOJIIHUHBI TUIATHI K AuaMeTpy oTBepcTrii 10 : 1; BBICOKas TUIOTHOCTh MOHTaXa, JOITyCKAromIast
BO3MOXHOCTh CO3aHHS 3a30pOB MEXIy MPOBOAHWKAMH W mupuHy ux a0 0,1 MM; CHIKeHHe pacxoja
MaTepHaioB  BCIEACTBHE OTCYTCTBHSI TPABJICHWS; BO3MOXKHOCTh HCIIOJNB30BaHUS ST  XUMHYECKOH
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METaNIM3AIMN COJIEH MEAM M3 TPABMIIBHBIX OTXOZOB; BO3MOXKHOCTH ITOJIHOTO HCIIPaBIEHHS NE(PEKTHBIX ILIAT
I0CJIe CTPABIMBAHUS MEAU U TIOBTOPHOH METaJUTH3ALIH.

TexHomorm4yeckne MpoLecchl M3rOTOBICHHS IIEYATHBIX IUIAT ONPEASIIAIOTCSA THIIOM MCXOJHOTO MaTepuaia
U MOTYT OBITh IPE/ICTABIICHBI B TPEX BapHaHTaX:

1) U3 AMPNEKTPUKA C BBEJCHHUEM B €0 COCTAaB KaTaJM3aTOPOM IPOIEcca XUMHYECKOTO MEIHEHUs; 2) Ha
Matepuane CTOD-1 ¢ mokpbITHEM KaTadUTUYECKOHl SManblo; 3) W3 JUAIEKTpHKA Ul MOIyaAJUTUBHON
TEXHOJIOTHH.

1. UcxoaneiM MaTepHanoM Juid miar ciayxuT audnektpuk mapku CTAM mo TY OAIN.503.041—78.
OCHOBHBIMH ONEpalMsMU TEXHOJIOTMUYECKOIO IMpoLEecca SIBISIOTCS Pe3Ka 3aroTOBOK; CBEpJIEHHE OTBEPCTU;
MOJTyYCHNE 3aIIUTHOTO penbeda; MOATOTOBKA IMOBEPXHOCTH; XUMHUYECKOE METHEHHE, IPEABAPUTEIBHOE H
TOJICTOCIIOMHOE.

Omneparnun MexaHHIeCKOH 0OpaOOTKH BBITIOJIHSIOTCSI B COOTBETCTBUH C PEKOMEHIAMSAMM, JAHHBIMH B TJI.
2.

[ToydeHue 3aMTHOTO peiibeda OCYIMECTBIACTCS C TIOMOIIBIO CyXOTo MieHouHOoTo (poTopesncta CITD-2.

C uenpi0 TOBBIEHHS YCTOHYMBOCTHM PUCYHKAa K JUIMTENbHONH 00paboTKe B IIENOYHBIX PAaCTBOpPax
XMMUYECKOTO METHCHUS IIIaTa MOJABEpracTcs TepMooOpaboTke B BO3AYIIHOW cpele mpu Temmepatype 95+5°C
B TeyeHue 30 muu. IloAroToBKa MHOBEPXHOCTH 3aKJIIOYAETCS B TPAaBICHUU B CEPHOXPOMOBOH cMecu C
MOCTIEAYIOIMMH [POMBIBKAMH M HeHTpammsammeii oT ocTtatkoB CrO’. AKTHBHPOBAaHHE IOBEPXHOCTH
MIPOU3BOUTCS B COBMEIIIEHHOM PacTBOPE ¢ MOCNeaAyroleii o0padotkoii B pactBope NaOH (20 r/m).

[IpexBapuTenbHOE XMMHYECKOE MEIHEHHE MPOM3BOIUTCS B TAapTPAaTHOM pacTBope (Tabm. 8) B TeueHue
15—20 wmwun. Ilepen TOJCTOCIOWHBIM MEIHEHHEM CJELyeT TEepMOOOpaOOTKa TOHKOTO CIJIOS XHMHYECKH
ocaxxaennoit memu mpu 100 °C B Teuenne 1—2 4. ToJICTOCTOWHOE XMMHUYECKOE METHEHHE MPOBOJIUTCS B
TPUIIOHATHOM WJIH TAPTPATHOM PacTBOPE.

2. MicXoaHBpIM MaTepHaioM JJIs TUIAT CIYXHUT He(OoIbTUpoBaHHbIN cTekioTekcToauT CTO®-1. Ceprenbie
3arOTOBKH M3 3TOTO MaTepHaia MOKPHIBAIOT M3 KPAaCKOPACTIBUIUTENS 3MOKCHUAHON 3MaJIbI0 C HANOJIHUTEIIEM, B
KayecTBE MUTMEHTA CITy)KHUT ABYOKHCH THTaHa Ti0,, k kKoTopoii mnodasieno 0,04 % comneit mamnamus. Dmans D11-
5215 mocrasnsiercst mo TY 6-10-11-19-30—79 (turan IV, okuchk B pyTwibHOH QopMme, akTHBHpOBaHHas
nawtaguem mo TY 6-09-05—1025—79).

OcHOBHBIE OMepaluy TEXHOJOTHUECKOTO TpoLecca CIEAYIOIUe: pe3Ka 3ar0TOBOK; CBEPIICHHE OTBEPCTHH;
HaHeceHue aMamu OII-5215 Ha MOBEPXHOCTh M B OTBEPCTUS; TPABICHUE; MOMYYEHUE 3ALIUTHOIO PUCYHKA;
XMMHYECKOe MeTHEHUE (TIPEBAPUTEIHLHOE U TOJICTOCIOWHOE).

TpaBneHue ciios 3MaIn OCYIIECTBISIIOT B pacTBope, conepkamiem 130 r/m xpomoBoro anruapuzaa u 650
r/m cepHo#t kucioThl. Temmepatypa pactBopa 70 °C, mpomaoKuTelbHOCTh — 10 MUH, TUIOTHOCTB 3arpy3Kd —
0,9—1,0 av™/.

[IpenBapuTenbHOE  XMMHUYECKOE MEIHEHHE MPOWU3BOJUTCS B  CTAaHOAPTHOM  pacTBOpE, MHUHYS
aKTHBUPOBaHME, TaK KaK KaTalu3aTop mpolecca XUMHYECKOTO METHEHHS HaXOJUTCS B CJIOEC SMallH.
ToncrocnoiiHOe XMMHYECKOE MEIHEHHE M TMOIy4YeHHE 3aIIUTHOTO penbeda BBIMOMHACTCS AaHAJIOTHIHO
MIPEABIIYIIEMY BapHAHTY.

3. UcxomubM MatepranioM ciyXut andnekTpuk CTOK nmm CTO®-1-2JIK (cMm. npunoxenue 2).

OCHOBHBIMH ONl€palUsIMU TEXHOJIOTMYECKOTO MPOLECcca IPU STOM SIBIISIOTCS pe3Ka 3arOTOBOK; CBEPIICHHE
OTBEpPCTHH; TIOJIrOTOBKAa ITOBEPXHOCTH; AaKTHBHPOBAHHWE; IIOJyUCHHE 3allUTHOTO penbeda; XUMHUIECKoe
MEIHEHHE MPeBapUTEIbHOE U TOICTOCIONHOE.

Cy1mecTBeHHOH 0COOCHHOCTBIO JAHHOTO TEXHOJIOTHYECKOTO IpOoIecca SIBISETCS OTACICHHE OIepaluy
aKTHBUPOBAaHHA OT XHUMHUYECKOTO MEOHEHWSA, B pE3yJIbTaTe 4YEero XUMHUIECKOE BOCCTAHOBJICHHE MEIH
MIPOUCXOHUT HA Y9acTKaX, CBOOOIHBIX OT 3allIUTHOTO PUCYHKA, T. €. B OTBEPCTHAX U HA MIPOBOJHHUKAX.

IToaroroBka MOBEPXHOCTH NPOUCXOAWUT TaK XKe, KaK M B IONyagJUTHBHOW TEXHOJOTHH: 3arOTOBKH
TTOIBEPTarOTCs 00€3KUPUBAHUIO, HAOYXaHHIO aIr€3HOHHOTO CIIos B TpaBiieHuto B cmecu CrOsz + H,SOy,.

AKTHBUpPOBaHHE MPOU3BOJUTCS B COBMEIIEHHOM DPACTBOPE, NPHUUYEM €My IPEALIECTBYET IOTPYKCHHE B
pactBop, conepxkantuii 75—80 r/m NaOH. ITociie MpOMBIBKH B YJIaBIMBATENE CIEAYET CYIIKA IyTeM JIETKOTO
001yBanus BO3AyXOM. XMMHYECKOE MEHEHHE IPOM3BOANTCS B PACTBOPAX, KaK M B MPEBLIYIINX BapHAHTAX.

OnmHYM W3 BapHaHTOB aIJUTUBHOTO METOJa SBISIETCS MpolLecc IOoA Ha3BaHUEM «(POTOhOpM», HIH
(oTOCEeNeKTUBHAS MeTaIH3aMs. TeXHOJIOrMYEeCKUH MMPOLEecC M3TrOTOBIEHHS NEeYaTHBIX IUIaT, pa3padOTaHHbIH
JUISL YCIIOBUH J1aDOPaTOPHOTO WIIM ONBITHOTO IPOW3BOJCTBA, COCTOMT W3 CIICAYIONIMX OICpAaIMi: CBEpICHHS
orBepctuil B 3aroroBkax u3 Matepuana tuna CTOK wmn CTO®-1-2JIK; nmoAroTOBKM HOBEPXHOCTH
JIMJIEKTpHKa (00e3KupuBaHue, TpaBJieHHUE); HAaHECEHUsT (OTOAKTHBATOpa ((OTONPOMOTOpA) M €ro MOJCYLIKH
9KCIIOHMPOBAHUEM IIPOBOMAIIEIO PUCYHKA Ha IUIATY; MPOSBICHHUS PUCYHKA B BAHHE XUMHUYECKOTO MEIHEHUS,;
yraneHus: OTOaKTHBATOPA C HE3aCBEUEHHBIX MECT; TOJCTOCIOMHOTO XUMHYIECKOTO MEIHEHHS; OTMBIBKHU IIIAT
OT OCTaTKOB 3JICKTPOJIUTOB.
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KirroueBoit omeparueit mporecca sBseTcs HaHeceHHe (DOTOAKTHBATOPOB HA TUIaTy. DOTOAKTHBATOPOM
IIPU 3TOM CIIyXaT BECbMa CJOXKHBIE IO COCTAaBY PACTBOPHI, B KOTOPBIX COAEPKATCS COCOMHEHUS MEAU HIIH
xezne3a. CoctaBbl (POTOAKTUBATOPOB €I1I€ HEJOCTATOYHO OTPAOOTaHBI ISl IPOU3BOICTBEHHBIX YCIOBHH, OJHAKO
HEKOTOPbIe H3 HUX PEKOMEHJIOBaHBI B JIMTEPATYPHBIX MCTOYHHMKAX M IPEICTABISIOT BECbMa CIIOKHBIE CMECH
OPTraHWYECKUX BEIIECTB, HANpUMeEp CIEAYIOUIMH COCTaB pacTBOpa (OTOAKTHBATopa: amerar Meam — 15 1
aHTpaxuHoHIucyIbdokuciora — 3 1; Boga — 450 mur; rimuuepun — 30 mur; muMoHHAs kucinora — 30 T
XJIOPHOE 0JI0BO — | T'; MOBEpXHOCTHO-aKTUBHOE BemecTBo — 0,25 mir.

IMon neiictBueM ynbTpaduONIETOBOTO CBETa, MPOXOMAIIEro dyepe3 QotomabdiaoH (omepamus 4),
(oTOaKTHBATOp pas3naraeTcs MW Ha OKCIIOHMPOBAHHBIX y4acTKax oOpasyeTcs elBa 3aMETHBIA Ui Tja3a
MPOBOAAIINI PHCYHOK U3 TPOAYKTOB pacmaga (HOTOAKTHUBATOPA, CIYXKAIIUX KaTalH3aTopaMu Ipolecca
BOCCTAHOBIICHUSI MEJIY IIPU XMMUYECKOM MEITHCHUH.

TakuM 00pa3om, IpH BBINOIHEHWH OMNEpaluM 5 NMPOHCXOAUT OOpa3oBaHHME MPOBOASIIETO PUCYHKA H3
TOHKOTO CJIOSI XUMHYECKH BOCCTAHOBJICHHON MEIH. Y BEINYEHHE CII0S1 MEAX 0 TOJIIMHBI 25 MKM IPOUCXOINT B
BaHHE TOJICTOCIOHHOTO XUMUYECKOTO MEIHEHHSI.

st obecnieueHUs! TAWKU 3IIEKTPOPAANOIIEMEHTOB IIAThl HEOOXOIUMO MOABEPTHYTH MOKPBITHIO CILIABOM
I[MOC-60 ropstunM criocoboM. OOBIYHO NpHHSATAs TEXHHWKA JIY)KEHHS B JaHHOM Cilydae HENPHUroJHa, TaK Kak
CJIOW TIPUIOSI JOCTHUTaeT 3HAYNTEIBHOW TOJIIMHBI, YTO MOXKET BBI3BATh OOpa3OBaHUE «MOCTHKOBY» MEXIY
IpoBOAHUKAaMU. [IOKpBITHE HEOOXOANMO MTPOU3BOANTD 10 METOANKE, MPEIyCMaTPUBAIOIIEH ITOCIIE TOTPYKEHHS
IUIAT B PACIUIABICHHBIM NPHUIIOH OOAYBKY MX TOPSYMM BO3IYXOM C IIENBIO BBHITJIKUBAHUS CJIOSI HPHUIOS H
yIOaJICHUsI €r0 N3JINIIKOB.

B ycranoBkax uis BBIOJHEHHsS 3TOW ONEpalMy IUIaThl, TOABEPTHYTHIE (IIIOCOBAHUIO, MTPOXOIST 30HY
MIOJIOTPEBA C LEJIBI0 yAATICHUS BIIard ¥ CMATYCHUS] TEPMOYZApa, BHI3BIBAIOIINX KOPOOJICHNE TIPH TTOTPYKEHUH B
pacIUIaBICHHBIN TNPUIOH, BpPEeMs BBIIEPKKH IUIAT B PACIUIABICHHOM IIPUIIOE HE JOJDKHO MpEBHIIATh 4 C.
OcHOBHasl 4acThb YCTAaHOBKM — BO3JYIIHbIE HOXH — MpEeAHAa3HAa4YeHa 11 PaBHOMEPHOW MOJAa4YHM TOPSYETO
BO3/yXa M0 BCEH JJIMHE TIaT.

TommmHa c1ost IPUIIOST Ha IUIATaX B CPETHEM COCTABIIIET OKOJIO 8 MKM.

II. MEXAHUYECKAS OBPABOTKA B I[TIPOIECCAX M3I'OTOBJIEHHUA IIJIAT

6. [Toryuenue 3aroToBOK

Pe3ka 3aroroBok. I[lewyaTHble IUIATBI BBIMYCKAIOTCS CaMbBIX Pa3IMYHBIX pPa3MEpOB W KOH(UTypanui,
M3TOTOBJICHHE WX TOIITYYHO BJICYET 332 COOOH OONBIION pacxo] MaTepHalioB M 3HAYUTEIHHOC YBEIHUYCHUE
TPYIOEMKOCTH IMPOU3BOJICTBA, MMOITOMY HamOOJIee pPAalMOHANBFHO TPYMITHUPOBATh IUIATHI HA OJHY 3arOTOBKY
TaKuM 00pa3oM, YTOOBI TIOJIYIHTh BO3MOKHOCTH OJTHOBpEMEHHO 00pab0oTaTh MAKCUMAIILHOE KOJMYECTBO TIIaT.

Pa3mep 3aroToBOK W3 AMANEKTPHUYECKOTO MaTephala ONpPEAesIIOT MCXOIS M3 pa3MepoB TPAHCIIOPTEPOB,
BaHH XHMHYECKOW W TalbBaHWYECKOH OOpaOOTKH, IIHUPHUHBI PYJIOHOB CYXOTO IUICHOYHOTO (OTOPE3UCTA,
pabodero MmoJisi CBEPIWIBHBIX CTaHKOB, ceTKorpaduueckux TpadapeToB M Apyrux rabapUTHBIX OTpaHUICHUH,
00yCIIOBIEHHBIX THUIIOM IPUMEHIEMOT0 00OpYIOBaHHUS, a TAaKXKE C YUIETOM HamOojee PaldOHAIBHOTO PacKpos
JUAJICKTPUYCCKUX M BCIIOMOTATEIIFHBIX MaTePHAJIOB.

[pu onpenencHUU pa3MepoOB 3ar0OTOBOK YUUTHIBAIOT HEOOXOAUMOCTh HATUYHUS TEXHOJIOTUIECKOTO TIOJIS CO
Bcex 4eThlpex cropoH mupuHoi He Oonee 10 MM (I'OCT 23662—79) npu M3rOTOBICHUH ABYCTOPOHHUX H
OMHOCTOPOHHHMX TuIaT U 30 MM — TIPU HU3TOTOBJICHWH MHOTOCIIOMHBIX TEYATHBIX IUIAT. [ TPYHIIOBBIX
3ar0TOBOK IIUPHUHA TEXHOJIIOTUYECKOTO MOJIA IO MIePUMETpy MpuHUMaeTcs 30 MM, a IMIMPHHA TEXHOJIOTHICCKOTO
TOJIST MEXK/Ty TUTATAMH HE JIOJDKHA MPEeBEImaTh 10 MM.

HawnbGonee ymotpebutenen pazmep 3arotoBok 530X530 MM. MakcUMalbHBIA pa3Mep €AMHUIHON IIaThl
500X500 mm. TlomydeHne 3aroTOBOK BBITIONHSETCS B JIBa MpUeMa. BHadase JIMCTHI TUAJIEKTPUKA PEKYTCA U a
IIOJIOCHI, @ 3aTEM TIOJIOCHI PEXYTCS Ha 3aTOTOBKH. B yCIOBHSAX KPYIMTHOCEPHUHHOTO M MacCOBOTO IIPOM3BOJACTBA
3arOTOBKH ITOJyYar0T BEIPYOKOH B IMITaMIlaX Ha KPUBOIIHMITHBIX MIpeccax.

Pa3peska AMAIEKTPUYIECKUX MaTepHANOB IS IJIAT, a TaKKe BCIIOMOTATENBHBIX MAaTEpHaliOB, TaKUX Kak
MIPOKJIA0YHAs CTEKIOTKAaHb, KAPTOH, TPHALleTaTHAs TUICHKA W JIP., IIPOU3BOANUTCS C TIOMOIIBIO POIMKOBBIX MIIH
THJIBOTHHHBIX HOJKHUIIL.

[penenpHbIC OTKIOHCHUS Pa3MEPOB COCTABISAIOT £ 1,5 MM JUIs 3arOTOBOK, TOJIIKUHA KOTOPBIX Oonee 0,2
MM, JUIS 3aTOTOBOK TONIIMHOHN MeHee 0,2 MM £2,0 MM.

PonukoBble WM TWIBOTHHHBIC HOXKHHIIBI JOJDKHBI OOECICYUBATH BO3MOXKHOCTH Pa3pe3Kd MaTCpHAIIOB
TOJIIIUHOM 70 3 MM € TOYHOCTBIO 0,2 MM.

3a30p MEXIy PEeXYIIMMH KPOMKaMHU HOXel moimkeH ObITh B mpenenax 0,02—0,03 mMM; mpu Oosbiiem
3a30pe 00pa3yroTCs TPEIIMHBI, CKOJIBI, MMPOUCXOIUT pacciioeHne marepuana. Ckopocts pe3anus 2—10 M/MuH.
VY4YuTBIBasA, 9TO PE3aHHIO ITOABEPTaIOTCS CTEKIOTEKCTONHUTHI, T. €. MaTepHalbl, ApMHUPOBAHHBIE CTCKIOTKAHBIO,
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pPeXyIMe KPOMKH HOXXEH THIBOTHHBI WIH POJUKH POJHMKOBBIX HOXKHHI[ JOJDKHBI OBITH HM3TOTOBJICHBI M3
TBEPIBIX CIUIABOB.

JUis ToNyd4eHusT 3arOTOBOK MOJKHO HCIOJB30BaTh CIEAYIONEe 000pYHOBaHME: THIHOTHHHBIC HOMKHHIIBI
OA-805; KpuBOIIMIHBIE HOXHHUIBI C HAaKIOHHBIM HOXoM (TY 2-041-1933—79); HOXHHILBI POJNMKOBEIE
OJIHOHOXEBbIE M MHOTOHOXKEBBIE MPOU3BOAUTENbHOCTEIO 360 u 720 3aroroBok B 4Yac. [ WIbOTHHHBIE U
KPUBOLINMITHBIE HOXHHUIBI MO3BOJSIOT pe3aTh MaTepuasl TOIMIUHON 10 3 MM NpU MaKCUMaJbHOW IIMpHUHE
paspesaemoro snucra 1600 mm. J[nrHa oTpe3aeMoro JmcTa no 3agHemy ymnopy 600 mm.

MaxkcumanbHbIi pa3smep 3aroroBok 500X500 MM — 111 OTHOHOXEBBIX U B Ipefenax LIUPUHBI JTUCTA —
JUIL MHOTOHOXKEBBIX. OCHOBHBIE TE€XHHUUYECKUE XAPAKTEPHUCTUKU POJIMKOBBIX HOXKHHI[ CIEXYyOLIHe: TONIIMHA
paspe3aeMoro marepuania 10 3 MM; CKOpPOCTh pe3aHusi martepuana 2—10 M/MUH; OCEBOH 3a30p Mexay
ponukamu 0,02—0,05 mm.

B ycioBuSX ONBITHOTO ITPOM3BOJCTBA MOYKHO NPOM3BOAWTH PE3KY 3ar0TOBOK Ha CTaHKaX COOCTBEHHOTO
W3TOTOBJICHUS, B KOTOPBIX PEXYIIMM HWHCTPYMEHTOM CIY)XKaT OOpa3WBHBIC WM ajMa3HbIe KPYTH, WMEIOIINe
JIMHEHHYIO CKOPOCTH MpH BpameHnn 40—50 m/c npu mogade maTepuana co ckopoctbio 0,4—0,6 M/MHH.

Kak ykaspiBayoch BEINIE, B YCIOBHSAX KPYIMHOCEPHUHHOTO MPOHM3BOACTBA 3arOTOBKH IUIAT W3 IIOJIOC
MaTepuala [eiecoo0pa3Ho I0JIy4aTh MITaMIIOBKOH ¢ MOMOIIBIO KpHBOUIMIHEIX mpeccoB K 2324 wmm K 2328.
Pexomennyercs taroke mpecc KI (TY 2-041-684—80). BripyOHBIC mmTammsl cieqyeT HM3rOTAaBIMBAThH M3
JIETUPOBAaHHBIX cTaneit Mmapok X12M umu X12D.

3aroToBKM M3 TOHKHX JUDJEKTPUKOB ToimuHOH g0 0,25 MM  peKoMeHIyeTcsi NoJBepraTh
TEpPMOCTA0WIN3AIMH C LEIbI0 3aBEPLICHUs] IPOLECCOB IOJMMEpH3alMi CMOJBI. JlJIsi 3TOro 3aroToBKH
MIOMEIIAIOT B OTKPBITYIO Tapy M MOJABEPraroT TPEM LMKIAM HarpeBa U OXJaXAeHHUs. Pexxum ogHoro nukma: ao
150 °C B Teuenne 40 MHU, BBIZEpIKKA TIpH 3ToH Temnepatype 20 muH, oxnaxkaeane 10 30 °C B reueHue 40 MuH.

3aroTOBKH AWANIEKTPUKA I OJHO- W JBYCTOPOHHHMX II€YATHBIX IUIAT ITTOJABEPralOT PUXTOBKE, €CIH WX
nedopmanus coctapisieT 6omee 1 MM ma 100 MM amuHBI. PUXTOBKA 3aroTOBOK OCYIIECTBIISIETCS TIOCPEICTBOM
X TPOABIKCHHS MEXIY BpAIIAIONIMMHUCS CTAJIbHBIMHA BaJKaMH, 3a30p MEXIY KOTOPBIMH DETyIHpYeTCs
MIPWKAMHBIM yCTPOMCTBOM.

[Monyuenne (UKCHPYIOUIMX M TEXHOJOTMYECKHUX OTBEPCTHH B 3aroToBKax. [lJIsi TOYHOTO pacrioyioXeHHs
3arOTOBOK TEYATHBIX IUIAT WM OTAENBHBIX CJIOEB MHOTOCJIOMHBIX MEUATHBIX IIAT B MPOLECCAX CBEPICHUS U
COBMeIIeHUs ¢ (OTOMIa0IOHAMH HA TEXHOJIOTHYECKOM II0JIe CO3/atoTcsl (uKcupyromue (6a30BbIe) OTBEPCTHS,
KOTOPBIE UMEIOT pa3IUYHbIe JUAMETPHI U PacIONararoTcs aCHMMETPUYHO.

Texnonoruueckue orBepctuss (I'OCT 23662—79), nmpenHa3HadeHHbIe AJS NPEIOTBPAILEHUS CMEIECHUS
3arOTOBOK CJIOEB B MHOTOCJIOMHBIX IIaTax B MpOLECCE MPECCOBAHUS (CKICHMBAHUS), Pa3MEINAIOTCs Ha TEXHO-
JIOTHIECKOM TToJte. X KONMM4IecTBO 3aBUCHT OT ILIONIaan oBepxHocTH cioeB MIIIT (Tab:. 4).

Tabnuua 4.

MuHHMAJIbHOE KOJHYECTBO TEXHOJIOTHYECKNX OTBEPCTHIi

TonmuHa OTAENBHBIX cjI0eB audiekTpuka B | [lnmomans moBepxuoctu ciost MIIII, /:[M2

MIIIT, mm <3 3—6 6—10 >10
<0,25 2 4 8 10
> 0,25 — 2 4 8

QuKcHpyIOIIHEe ¥ TEXHOJOTWYCCKHE OTBEPCTHS TMOJIYYalOT CBEPIICHHEM, a NpU KpPYIMHOCEPHUHHOM
MIPOU3BOJICTBE — INTaMITOBKOHU. [Iporecc cBepieHus mpeamoaraeT BecbMa BBICOKHE TPEOOBAHUSA K TOYHOCTH
PACIIOJIOJKEHHSI OTBEPCTHIA, TAK KaK OT 3TOTO 3aBHCUT COBIAICHIUEC KOHTAKTHBIX TUIOMIAIOK U APYTHX 3JICMEHTOB
MPOBOJIAIICTO PUCYHKA B IUIATAX BCEX TUMOB. B CBSA3M ¢ ATHM INpeNeNbHBIC OTKIIOHCHUS PACCTOSHHUA MEXKIY,
LEHTPaMH TPOCBEPICHHBIX OTBEPCTUH NOJDKHBEI OBITh cienyrorme: £0,05 MM mpu paccrosauu 10 180 MM,
+0,08 MM npu paccrostauu ot 180 1o 360 MM 1 +0,1 MM npu paccrossHuu cBbime 360 MM.

B MHOTOCIOWHBIX ITaTaxX MpeAeibHBIC OTKIOHCHUS He JIOJDKHBI mpeBbimath £0,03 MM. DTu TpeboBaHus
MOTYT OBITh COOJIFOJICHEI, €CITH B CBEPIIMIIBHBIX CTaHKaX OueHue cBepiia He mpesbimaet 0,02 MM, a OTKIOHCHUE
OT TEPNEHANKYJSIPHOCTH OCH INMHUHIETS K 0a30BOH IMOBEPXHOCTH CTOJIa cocTamiser He Oonee 0,01 mw.
CBeprieHHE TIPOU3BOIAT Ha KOOPAMHATHO-PACTOYHOM HMJIH HACTOJBHBIX CBEPIMWIBHBIX cTaHkax ThrnoB C-106, C-
155 wm 2M 10311

B mepBom ciydae ucmonb3yioT TBepaociiaBHbie ceepaa mo 'OCT 17274 — 71 u TOCT 17275 — 71, a
3arOTOBKH IUIAT YKJIQABIBAIOT ITAKeTOM TOJIWHON A0 4,5 MM, MOAKIAIBIBas IOJ HIDKHIOIO 3arOTOBKY JIFICT
retTrHakca TommuHor 0,8 — 1,5 mM. [Ipu cBepiieHWH TOHKHX TUAJIEKTPUKOB (MeHee 0,5 MM), TpHaneTaTHON
IUICHKH, TPOKIAJOYHOW CTEKIIOTKAHU M JPYTUX MATCPUANIOB T'eTHHAKCOBAas MPOKIAIKA YCTAHABIUBACTCS C
00eHX CTOpOH.

[Ipu cBepieHUM Ha HACTOJBHBIX CBEPJIMIIBHBIX CTaHKaX IPUMCHSIOT TBepAocIuiaBHbIe cBepia mo ['OCT
4010 — 77. Yacrora Bpamenus mmuaaens 1000 — 1900 o6/mun. CBeprieHHE MPOU3BOIAT Yepe3 KOHIYKTOP,
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TaKKe YKIIaAbIBas 3aroToBKM Iuiat makerom g0 4,5 mM. Ilocne cBepieHHs OTBepCTHst 00pabaThIBalOT
pasBeptkamu 1o 'OCT 16086 — 70 o TOCT 1672—71.

7. CBepiieHHe 0TBEPCTHIl, MOJJIEKANUX MEeTALIN3ANNU

CeeplicHHE OTBEPCTHH, IOMICKAIINX METAIUIM3AIUN, SBISICTCS OJHOH M3 BAXHBIX OICpaIii B
MPOU3BOJICTBE TEYATHBIX IUIAT, TAK KaK OT €€ BBIMOJHCHHUS 3aBHCUT KAauyeCTBO METAIUIM3AUH W TOYHOCTH
COBMEIIEHUS IPOBOASAIINX PHCYHKOB CXEMBI.

CaepiieHHEM €03/1aeTCsl MUKPOILIEPOXOBATOCTh ITOBEPXHOCTH, KOTOpast 00YCIIOBIMBAET XOPOIINE YCIOBHSA
UL aIcopOMpOBaHUA KaTATMTHYECKUX YACTHIl TAJUIaJAWsS W COOTBETCTBEHHO IOCIIEAYIOIIEe KadecTBEHHOE
MenHeHue. J[nameTp cBepiia, ¢ MOMOIIBI0 KOTOPOTO MPOU3BOAUTCS CBEPIICHUE, TOJDKEH BHIOMPATHCS C YIETOM
TOJIIIIMHEI CJIOSI METAJUTH3AIINH 1 IOIyCKa Ha CBEPJICHHE.

Pacdyer HOMHHAIBHOTO TUaMETpa CBEpia MPOM3BOIUTCS O GopMyIIe

DCB = DH + 0,8(A1+A2) + 283

rne D, — HOMMHANBHBIN AuaMeTp cBepia; D, — HOMUHAIBHBIN AHAMETP METAUTU3UPOBAHHOTO
oTBepcTHsi; A| — TMpeNeNbHbIC OTKIOHEHHS JUAMETPa, 3aBUCSIIIE OT CTaHKa M cocTaBisronue He oonee 0,1 MM
st otBepetuit anamerpoM go 0,8 mm u 0,12 mm mnst otBepctuit amamerpom ot 0,8 mo 3,0 mm, A, —
OTKJIOHCHHS, OOYCJIOBJICHHBIC IedopMalmell Marepuana, BO3HHKAIOUIME MOCIE BHIXOJA CBEpJia BCICACTBUC
yemnuit cxatus, Ay = 0,03 - 0,05 MM; § — TONIIMHA METAIUTHYECKOTO TTOKPBITHS, 6 — 25 MKM.

[Tpu BBEIOOpE CBepia HEOOXOAUMO YUHTHIBaTh, yTo 10 'OCTy 22093 — 77 auameTpsl CBEpI pa3InvaloTcs
Mexay coboif Ha BenmnumHy, kpatHyo 0,1, T. e. o6pasyror psg 0,9; 0,8; 0,7 u T. 1., MO3TOMY IMOJyYCHHBIE IO
BEIIICTIPUBEICHHON (hOpMyie pe3yibTaThl CIEeNyeT OKPYIIIATh 10 AECATHIX NOJed MIIINMETpa. B HeKoTophIx
OTPAcCJEBBIX CTAHAAPTAX PEKOMEHAyeTCs Auamerp cBepia yBennunBaTh Ha 0,10 — 0,15 MM 1Mo OTHOIIEHHUIO K
JaMeTPy METaJUIM3UPOBAHHOTO OTBEPCTHSI.

[IpenensHBIe OTKIOHEHHS IIEHTPOB OTBEPCTUH OTHOCHUTENHHO Y3JIOB KOOPIMHATHOW CETKH HE JIOJDKHBI
mpeBeImaTh +0,2 MM, 111 MHOTOCTIOWHBIX MIEYaTHBIX IUIAT 3Ta BenndnHa npuaara +0,1 mm.

B cootBerctBuu ¢ 'OCT 23664—79 1mepoxoBaTOCTh CTEHOK OTBEPCTUIl HE AOJKHA MPEBBIIATh 40 MKM.
3anoaupoBKa, MOHKOT U 3acajiBaHUe MOBEPXHOCTU HE JTOIMYCKAIOTCSI.

CeepiieHHE HEOOXOIMMO MPOU3BOIUTH IMITHHIPUICCKIMHU CITUPATEHBIMU CBEPIIAMH, U3TOTOBICHHBIMU U3
TBepaoro ciuraBa Mapku BKS wmu B KOM. TBeppplit ciiaB cOCTOMT M3 cMecH KapOujoB Bombhpama (90—94
%) u xapoumos kobanbTa (5 %).

JUisl CKOpOCTHOTO CBEpIEHUS peKOMEeHIYIoTcs ykopodeHHble cBepiaa mo 'OCT 20686—75. Ceepna u3
YTIACPOIUCTON WM JETHPOBAHHBIX CTANEH COBEPIIEHHO HETPHUTOIHBI, TaK KaK 3aTYIUISIOTCS IOCTIE CBEPIICHHS
HECKOJIbKUX OTBEPCTHUH.

leomerpust cBepia OKas3pIBaeT OOJNBIIOE BIMSHUE Ha KAa4eCTBO CBEPJICHHS M Ha CTOHKOCTH CBepia.
Brimmyckaembple MPOMBIIIUIEHHOCTRIO CBepIia (PUC. 6) UMEIOT CIIeAYIONIMe OCHOBHBIE TTapaMeTpsl (... °): TIaBHBIN
3amHui yroia — 15—17; BcnoMorarenbHbIi 3aaauid yrod — 30—32; yron npu BepmuHe— 100—125.

Puc. 6 CinpajibHoe CBepJIo B CeYeHUH: 0— TJIABHBII 3aJiHUil yroJi; f — BcnoMoraTeIbHbIN 32/ THMI
yroJa.

YBeNUYEeHHBIH TPOTUB HOPMBI yrOJ NMPH BEPIIMHE BICYCT 3a COOOH YBEIMYECHUE OCCBOTO OTKIOHCHHS
CBepJia BCJEIACTBHE ,,CKOJNBXKEHUS'"; NMpU OYEHb MAaJOM YIJIe HMEET MECTO OCEBOE€ OTKJIOHEHHE BHYTPH
MaTepuana.

CriupanbHbIe KaHABKU JJOJDKHBI OBITH XOPOIIO OTHLTU(OBAHBI JJs OOJETYCHUS BBIXOJA CTPYXKKH 3 30HBI
CBEpJICHUS.
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Pexum CBeEpJieHUsA

Yacmoma epawyenust, MolC. OO/MUH. .........ccveeeeveeerreaeneanns 10—90
CKOPOCID PE3AHUSL, M/MUH. ....oeeeveeeeriaereasreeereeereeeseeanns 70—150
Cropocmb pezanust Onst MIIIT, M/MUH. ............cccooeeeennen.. 40—70
TI00GUA, MM/OOB...........ccccoiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 0,02—0,07
Hooaua npu ceepreruu MIIIT, MM/06. ................ccveauen... 0,02—0,05
[Ipu ManpIx momavyax MPOHMCXOAWUT PAa3pPHIXJIICHHE CTCKISHHBIX HHUTCH, MPH OOJBIINX — OIUIABJICHUC H

paccioenue marepuana. OTKIIOHEHHE OT PEKUMOB CBEPJICHUS U 3aTYIUICHHE PEKYIIUX KPOMOK O0YCIOBIHBAIOT
psa nedeKToB, MPUBEJCHHBIX B TA0M. 5.

ITepeTouka cBepn oObIYHO mpom3BomuTcs mocie crepiaeHus 1000— 1500 oTBepcTHii, B OTHACTBHBIX
ciIydasix 3Ta omepaiusi npousBoautcs mocie cBepieHus 3000 orBepcTmii. Ilocnme TpexkpaTHOW TMEPETOYKH
CBEpJa 3aMCHSIOTCS HOBBIMHM, a CTaphleé MOXKHO WCIIONB30BaTh MJISI CBEPIICHHS MEHEe OTBETCTBEHHOI
MIPOAYKIIHH.

B npown3BoacTBE MHOTOCIIOWHBIX IIJIAT BCTPEYAETCs TaKOH Ie(eKT KaK Ype3MepHOe HABOJIAKHBAHUE CMOJIBI
Ha TOPIBI KOHTAKTHBIX IUIOMANOK [4]. DTO MPOUCXOAHUT B pE3yNbTaTe pa3orpeBa 30HBI CBEPJICHHS IO
TemnepaTyps! Boime 250 °C. CMoa CHIBHO pa3Msrdaercs, ¥ MPOUCXOIUT ¢¢ KapOOHU3AIWs, BCICACTBUE YEr0
OHAa CTAHOBHUTCS YCTOWYHMBOM K BO3ICHCTBUIO CEPHOI KUCIIOTHI U HE PACTBOPSICTCS MPH BBITOJHCHUHU OTIEPALINU
TpaBJICHHUS IMIICKTPHKA. Pa3orpeB MPOUCXOMUT M3-3a OONBIIMX 3aTPYAHCHHUHA TIO BBIXOAY CTPYXXKH BIOJb
KaHABOK CcBepia. TeMHO-KOPUYHEBEIH IBET CTPYKKU — MPU3HAK YPE3MEPHOTO pa3orpeBa cepia. OOHApYKHUTh
moTo0HOE HABOJIAKHBAHUE MOXKHO cMaunBasi TOpubl 10%-HeIM pacTBOpoM monucyinbduaa Hatpus. [louepHeHne
MEIH CBUICTEIBCTBYET 00 OTCYTCTBUH HABOJAKHBAWHS.

I'mybGokne 1 9UCThIE KaHABKH CBEpJIa B COUYETAHHH C OCTPHIMH PEKYIIMMH KPOMKAMH — HEOOXOIMMOe
ycJoBHe KauecTBeHHOTo cBepieHust MIIIT.

Ta6auna 5.
OcHoBHbIE 1e()eKThI CBEPJIEHUS
Bun nedexra ITpuanHb
Bompmme 3ayceHmbl Qombrm Ha BEIXOJE | 3aTYIUICHHOE CBEPIIO
cBepia (6onee 40 MxM) HenocraTouHslii mpH>KuM 3ar0OTOBKU

YBenuyeHHas ojava cBepiia

VIckakeHHas TeOMETpHs CBepiia

Bonbime 3aycenis! Gposbru Ha Bxozie ceepyia | PapmansHoe u oceBoe Ouenue csepiia 6oiee 0.02 MM
YBenuyeHHas nojava ceepiia

Ortcnoenue (oNbru OT TUIIEKTPUKA OtcyTcTBUE NOAKIIAIKY 0] 3aTOTOBKY IIPH CBEPIICHUT
HenocraTouyHslii NpH>KUM 3ar0OTOBKH

3aTynieHHOe CBEPIIO

3anonMpoBKa U 3acaluBaHUe TOBEPXHOCTH YBenuueHHas: CKOPOCTh CBEPJICHUS TIPU MaJIoH Mmojade
cBepiia
Opeosnl (TTOCBETIICHHUS) TUAJIEKTPUKA HckaxxeHHast TeOMETpHS CBEpIIa

HenpaBuibHo 3aTOYeHHOE CBEPIIO

HenocraTounslit IprXUM 3arOTOBKH

YBenuueHHas rmojayda cpepia

«['Bo3meBoli 3ddexT» (Unrsimka rBo3ad) Ha | HecooTBeTCTBHE Mmojmaye cBepiia CKOPOCTH BpaIleHUs
creHkax oTBepcTuil B MIIII
ITomomka cBepita 3aBbllIeHHAs TITyOMHA CBEPIICHUS

Bubpanwust ceepna

OTcyTcTBHE 0TCOCA CTPYKKHI

HecooTtBercTBue reoMeTpum cBepia TpeOOBaHMAM
CTaHIapTa

CeepiicHHE 3arOTOBOK HEOOXOIMMO MPOWM3BOJWUTH C TOAKIAAKONH W3 reTHHaKca TOIHHON 0,8—1,5 mMM.
MOXHO B KauecTBE IMOIKJIAJKH HCIIOJB30BaTh MOCICIHIO 3arOTOBKY, 3aCBEpiMBas e¢ Ha 1/2 TONIIMHBL, a
3aTeM MCIIONb3Ys €€ epBOM B CIEAYIONIEM MaKeTe 3aroTOBOK. [Ipu cBepiieHUH 3arOTOBOK CII0OEB MHOTOCIOMHBIX
IUTaT PEKOMEHIYeTCS IPUMEHATH IIOAKIAAKHA C 00EUX CTOPOH.

[Ipu cBepneHNN TIAT MAKETOM HOCTYHAIOT TaKUM 00pa3oM, YTOOBI TOJIIMHA MTaKeTa ObLIa MEHEEe JJIFHEI
KaHaBKH CBEpJia, YTO OOECTIEeUnBaeT BO3MOXXKHOCTh BBIXOAa CTPYXKH. OOBIYHO MakeT COCTOMT W3 4—5
3aroToBoK. OTBEpCTHS AuaMeTpoM 2,5 MM m OoJiee CBEpiATCS B [[Ba MpHEMa: BHAYale CBEPIHUTCS OTBEPCTHE
cBepiioMm 1.5—1,8 MM, a 3aTeM OHO pacCBEPIIMBAETCS CBEPIIOM OOJIBIIETO THaMETPA.
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CaeprieHne OTBEPCTHI B 3arOTOBKAX MEYATHBIX IUIAT MIPOM3BOAUTCSA C IIOMOIIBIO CTAHKOB C ITPOTPAMMHBIM
YIpaBIeHHEM, 00ECTICUNBAIOLINX JOCTATOYHO BBICOKYIO IPOU3BOIUTEILHOCTD i TOYHOCTD.

CTaHKH JOJDKHBI yIOBIETBOPATH CIEIYIOMNM TPEOOBAHHUAM: JaCTOTA BPALICHUS INMHHAEIS JOKHA OBITH
He menee 10000 o6/MHH, nogava mmumHaens — He 6osiee 0,1 MM/00, OTKIIOHEHHS OT NEPIEHAHKYPSIPHOCTH OCH
NMUHAETS K 6a30Boit moBepxHoct — MeHee 0,1 MM, Onenne cBepina — Mmenee 0,02 MM, ycuiieHHE MIPHKUMA
BOKpyYT oOpabatsiBaemoro otBepctus 1,5—2,0 MIla, TouHocTs epemMerienus mo koopanHataM He 6oiee +0,05
MM, CKOPOCTb JIBW)KEHHMS BO3/yXa B aTPyOKe OTCAchIBAIOIIETO yCTPOWCTBa — He MeHee 25 m/c.

[lepeuncnenHpIM BbIIE TPeOOBAaHHUSM YIOBIETBOPSET pPsii KOHCTPYKUHMH CTaHKOB OTEYECTBEHHOTO
MIPOM3BOJICTBA, B TOM YHCJIE IIPEICTABICHHBIX B Ta0I. 6.

Ta6auna 6.
XapakTepucTHKA CBePIHIbHBIX cTaHKOB ¢ UITY
Tun Yucmo YacroTa Bpamennid | Pasmep oOpabaTpiBaeMbIX | TOYHOCTH T1o-
CTaHKa MIMAHAENeH | IIHHAENS, ThIC. 00/MHH 3ar0TOBOK, MM 3UIMOHUPOBAHHS, MM
KJI-06 4 12—28 250X500 +0.05
BII-910 3 Ho 72 300 X 300 +0.04
CD-4 4 10—60 500 X 500 +0.03
0D 72b 1 20 500 X 500 +0.06
OD-101A | 4 40 500 X 500 +0.04

Kpome cTaHKOB ¢ MpOrpaMMHBIM YIPaBICHUEM IIPUMEHSIOTCS CTAaHKH C PyYHBIM yrpaBieHueM tunos KJI-
10 (cTanok ¢ onrtndeckuM mpoekTopom) H KJI-09 (cTaHOK ¢ IIyTOBBIM YCTPOHCTBOM).
B npakTrke npeanpusTHi IPUMEHAIOTCS UMITOPTHBIE cTanku ¢ YITY (Tabm. 7).

Taéauuna 7.
XapaKkTepucTUKA HMIOPTHBIX CTAHKOB
dupma Tun cranka Yacrora Yucno TouHOCTB ITpumeuanue
BpaIllCHHS, IIMAHCICH,
TBIC. 00/MHH IT.
«IIMOIIBY ABL24MS 40—60 4 +0,02 —
(®PI)
«[Toccaiokcy» (Mymnbtudop) 60—S80 8 +0,02 C  IpWKAMHBIMH
(IIsetitiapmst) BTYJIKAMH
«OnBaHc KoOH- | (0-Z) 90 4 +0,01 ABTOMaTHUYECKAS
Tpoiby (CIITA) CMEHa CBepII

[IpwKIMHBIE BTYJIKH 3alUINAIOT CBEPJIO OT M3THOOB M TapaHTHUPYIOT BXOJX CBepiia MOJ HPSMBIM YIIIOM,
49T0 0coOeHHO BaxkHO st MITII.

3ayceHIpl, oOpasylomuecs TpU CBEpJICHUH, OOBIYHO YAAISIOT MEXaHWYeCKOW 3a4MCTKON WK
JNEKTPOXUMHUYECKAM TOJHPOBaHHEM. MexaHHJecKash 3a4yiCcTKa ITOBEPXHOCTH (DOJIBIM IIO3BOJISET TaKKe
YIAIATH PA3TMYHOTO POJIa 3arpsI3HCHUS, OKUCITBI, MEITKUE APATUHEI, 3a00UHBI.

3auncTka MOXKET OCYIICCTBIATHCS Pa3IMYHBIMH  croco0aMu: NUIA(OBATBHBIME  KpyraMH — Kak
ANACTHYHBIMHU, TaK M Ha MECTKOW CBSA3KE, MCTAUIMUCCKUMH M HEMETAIMYCCKUMH INETKAMH; TEM30MH;
aOpa3uBHOI CyCTIeH3UeH U T. T1.

HauOompiiee pacmpocTpaHEHHE B OTEUCCTBCHHON TNPAKTHKE TIONYYWIIa MEXaHMYCCKas 3a4uCTKa C
MTOMOIIBI0 BPAIIAIONINXCS IUCKOB W3 OOBEMHO-IIIH(OBAIEHOTO TOJOTHA, B KOTOPOM pacmpesieieHsl adpa-
3WBHBIC MaTEPHAJIBI PAa3IIHON 3€PHUCTOCTH.

Juckun u3 00BEeMHO-TITU(GOBOYHOTO ITOJIOTHA TOJIIMHONH 6 MM BhImyckatoTcs mo TY 2-036-755—78,
TUCKH THMa ,,Akpon" — 1o TY 476-651—79. Hapyxusrit nuametp nuckoB — 120—125 mm, BHyTpeHHMH 30—
32 MM. B cxxaToM BHIIe KPYTH WIHM IACKA UMEIOT TomuHy 3 MM. B ycraHoBke mist 3aunctku APCM 3.190.001
HMeeTcs YeThIpe BaJMKa 110 JBa C KaXKIOH CTOPOHBI, MEXIY KOTOPBIMH IT0 KOHBEHepy MPOXoAaT 3aroToBku. Ha
BaJIMKH MOHTHUPYIOTCS NUTH(QOBaNbHbIe Kpyru mo 200 mT. Ha KakAbli Bamuk. YacToTa BpalleHUS BAIUKOB 0O
1000 o6/mMun. Crxopocth KonBeiiepa ot 0,2 10 2,0 M/Mun. YCTaHOBKa BMOHTHPOBaHA B COCTAaB JIMHUH IS
XMMHUKO-MEXaHUUECKOH MOATOTOBKY MOBEPXHOCTHU 3ar0TOBOK nevatHbIX miaT I'TM 1.240.006.

Ha 7nWHWM BBHINONHSIOTCS CICAYIOIIME OINEpalyu: 3arpy3ka 3aroTOBOK Ha KOHBEHep, 3aducTKa
nUTM(OBaTbHBIMA KpPyraMH, MPOMBIBKA BOJOIPOBOIHOM BOJOW (TI0J BBICOKMM [ABJIICHHEM), BH3YyaIbHBIN
KOHTPOJIb Ka4eCTBa 3a4UCTKH, 00padoTka 50 %-UBIM pacTBOPOM COJITHON KUCIIOTHI, TPOMBIBKA BOJAOTIPOBOIBOM
BOJIOM, CyIIIKa BO3/JyXOM, pa3rpy3Kka 3aroTOBOK ¢ KOHBeiepa.

Ha HEKOTOpHIX MPEeAnpUATHIX HCHOIB3YIOT U MEXaHWYECKOH 3aYMCTKA MMIIOPTHBIE YCTAHOBKU (hupMm
«Pecko» (Mramms), «bunkoy» (CILIA) u mp., B KOTOPBIX OCYIIECTBIISIETCS 3a4NCTKA MUIM(OBATHHBIMU KPYramMHu
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wi 00paboTKa IETKaMH, CMOUYCHHBIMH B CYCIEH3UH MeM3bI ¢ BoAoi. ToHkne (oIprupoBanHbIe JUINEKTPUKH
pazmepom 110 200 MM MOXKHO 3alMINATh Ha YCTaHOBKaX (DeppOMAarHWTHOHN 3a4MCTKH, B KOTOPBIX CTalIbHON
MOPOIIOK TOJ[ BIMSHUEM IEPEMEHHOTO0 MarHUTHOTO MOJNS yAapaMH O IOBEPXHOCTb CO3JAeT PABHOMEPHO-
MaTOBYI0 MHKPOLIEPOXOBAaTYI0 MOBEPXHOCTb. DeppoMarHHMHTHas yCTaHOBKAa HMEET, OAHAKO, OTPAHHUYEHHOE
NIPUMEHEHNE H3-32 HEBO3MOXXHOCTH 00pabOTKM 3aroTOBOK C OTBEPCTUSIMM, BHEIPEHHS YacTHUI] )Kejle3a B Mellb,
CJIOXKHOCTH B IIPHOOPETEHHNH MOPOIIKOB M BO3MOKHOCTH MCIIOJIb30BAHMS €€ TOJIBKO JUIA IIaT pasMEpoM MeHee
200 mMM.

K umeny MexaHMdecknx CHOCOOOB 3aUMCTKM OTHOCST TakKe THIPOaOpa3sMBHYyI0O OOIYBKY 3aroTOBOK,
UCTIONB3YEMYIO ISl yOaJeHUs C TIOBEPXHOCTH (DOJIBIMPOBAHHOTO AMAIIEKTPHKA OKHUCHBIX IUICHOK, 3ayCEHIIEB, a
TaK)Xe CMOJIBI, C TOPIIOB KOHTAKTHBIX IUIOMIA/I0K, HABOJAKUBAEMOH B IIPOIIECCE CBEPIJICHHUS.

I'mnpoabpasuBHas o0paboTka BechMa J(PGEKTHBHO WCMONB3YeTCs I yHAJICHHS W3 OTBEPCTUH
MHOTOCJIOMHBIX TI€YaTHBIX IUIAT TPaBWIBHBIX IJIAMOB, OOpa3ylOMMXCS TIIOCIE ONEpaluy TPaBICHHA
TUDJIEKTpUKa. B KoHBeliepHOW ycTaHOBKe ThNa «biact» cMOHTHpOBaHO 1o 11 GOpPCYHOK ¢ KaKIOW CTOPOHHI,
gepe3 KOTophle TonaeTcs abpa3uBHas BoAsHas Myibla mox nasieaneM 0,55—0,7 MIla, sBustomascs cMeCchio
kap6opyHna SiC (3epaucTocthio M40) ¢ Booit B oTHOmEeHNH 1:3.

VYcraHoBka mN03BOJsIeT 00padaThIBaTh 3aroTOBKM IUIAT C MaKCUMalbHBIM pasmepoMm 500X500 MM u
MUHAMaJIBHEIM — 80X80 MM. DOpCyHKHM COBEpIIAIOT KoJieOaTeNnbHbIe IBIKEHHS C 4acTOTOH kadanus ot 0,83
n0 1,67 xauaumii B cexyHmy. Pacxox Bo3ayxa B ycTaHOBKe — 13 M’/MuH. J{1sl MEIKOCEPHITHOTO M OIBITHOTO
TIPOM3BOJICTBA TaKas YHEProeMKasl YCTaHOBKAa HEpeHTaOesIbHa, TI03TOMY BBIITyCKAETCSl YCTPOMCTBO, B KOTOPOM
3arOoTOBKa COBEPINAECT BO3BPATHO-TIOCTYNATENILHOE IBIDKCHUE B BOJHOM CYCIIEHIMH aOpa3uBHOIO MaTrepHhaia
3epHUcTOCTHI0 M40 B oTHOIeHNH 2:1. KonnvecTBo 1UKIOB B MUHYTY— 120, TPOIOIDKUTEIHEHOCTE 00paOOTKH
10—15 muH.

8. IlltTamnoBo4YHbIE Onepanuu U 00pPadOTKA IO KOHTYPY

[[ITamMmoBOYHBIE OTEpaMi IIMPOKO MPUMEHSIOTCS B IMPOM3BOJICTBE IEYATHBIX, IUIAT TJIABHBIM 00pa3oM
IIPU BBITYCKE MAacCOBOW NPOAYKIMU B BHAE OAHOCTOPOHHUX IUIAT W3 TE€TUHAKCAa U B KPYMHOCEPUIHOM
IIPOU3BOJICTBE ABYCTOPOHHHUX U MHOTOCJIOMHBIX N€YATHBIX IUIAT.

[IITaMnoBOYHbIE ONEpanuy IIPH U3TOTOBIEHUH MEYATHBIX IUIaT OBITOBOW pajuoanmnaparypbl U3 TeTHHAKCA
MIPUMEHSIOTCSL TP BHIPYOKE 3aroTOBOK, IITAMIIOBKE OTBEPCTHH paziauyHOW (opMbl M BRIpyOKE IUIAT IO
KoHTYpy. [Ipn BeIpyOKe 3aroTOBOK M TEYATHHIX IUIAT IMOJB3YIOTCS BBIPYOHBIM IITaMIIOM, JETall KOTOPOTO
M3TOTaBJIMBAIOTCS U3 JETUpOBaHHOW cTtanu Mapok X12M u X12®1 unu u3 tBepmoro cruaBa BK15. Ycunue
npwkuma (H) mpu mrammoske ompeapensercs no dopmyne: Py,= P,,Ld , rne P,, — naBienune npmxuma Ha
MTOBEPXHOCTH cpe3a, [1a; L — mepumetp cpesa, MM; 6 — TONIIMHA MaTepHana, MM.

Jasnenne npmxuma coctaBisier 6—10 MITA npu tommuue Matepwana mo 1 mMm, 10—15 MIlla mpu
TommuHe Matepuana ot 1 mo 2 mm, 15—20 MIla npu TonmuHe MaTtepuana 6oiee 2 MM.

HemnapamiensHOCTh MEXIY TUIOCKOCTBIO TIPIKAMA U 3€PKAJIOM MATPHIlHl T0JDKHA OBITh He Ooee 0,03 Mmm
Ha 100 mMm. 3a30p Mex Iy myaHCOHOM M MaTpured B npeaenax 0,02—0,03 mm.

IlITamMoBOYHBIE OMEpALMU BBIMOJHSAIOTCS C IMOMOIIBI0O KPUBOIIMIHBIX IMpeccoB Mapok KJ[2324 wu
K/12328. IlltammoBKa 3aroTOBOK M OTBEPCTHH B Ie€THHAKCE MPOW3BOAMTCS Oe3 mojporpeBa Matepuana. [Ipu
00paboTke TUIaT M3 CTEKJIOTEKCTOJHMTa peKOMeHAyeTcsi HarpeB Matepuana ao 30—100 °C mpu TosmumHe
Marepuana 2 MM U Bblle. Beinepkka 5—7 mus Ha | MM tonmuabl. HarpeB cHM>kaeT BO3MOXKHOCTD CKOJIOB U
00pa3oBaHMs TPEIIHH.

Jis momydeHns KayecTBEHHBIX KPOMOK OTBEPCTHH B TETHHAKCE PEKOMEHIYETCS PYKOBOJCTBOBATHCA
CIIeTIOIMHY HOPMaMHU: JUaMeTp OTBEPCTHs MoJnkeH ObiTh 0,410 u Gonee, ctopona kBaapata — 0,458 u Gonee,
MEHBIIIas CTOpOHA MPSMOYTroJbHIKa paBHa (0,359, rae 6 — TOJIIMHA MaTepHaja, MM.

[[ITammoBKa 3arOTOBOK M3 CTEKJIIOTEKCTOJHTA M BBIPYOKa IUIAT IO KOHTYPY IPOU3BOIUTCS BHIPYOHBIMH
IITaMIIaMH aHAJOTMYHON KOHCTPYKIMH. [IOBEpXHOCTHBIE CKOJIBI, OPEOJIBI, TPEIIUHEI BOKPYT OTBEPCTHH W IIO
MEPUMETPy TEYaTHBIX IUIAT OOYCIIOBIMBAIOTCSA 3aBBIMICHHON CKOPOCTHIO IITAMIOBKH, IUIOXHM COCTOSHHEM
PEXYIIUX KPOMOK M OTKIOHEHHMSMU B BEJIMYMHE 3a30pa MEXAy ITyaHCOHOM U Marpuueil. JlomycTumele
3HaueHMs yKa3aHHbIX e dexros o 'OCT 2366—79 npencrasieHs! B Tad. 8.

Ta6auma 8.
JonycTtumble 1e¢eKThl ITAMIOBKH
Martepuan [[TuprHa MOBEPXHOCTHBIX CKOJIOB, OPEOJIOB, MM, IIPH TOJIIIMHE MaTepuaa, MM
Ho 0,5 0,8 1,0 1.5 2,0 2,5 3,0
T'etnnakc - - 0,8 1,1 1,3 1,6 2,0
CTEKIIOTCKCTOIUT 0,3 0,4 0,6 1,0 1,2 1,4 1,7

HpI/I HM3TOTOBJICHUM MHOTIOCJIOMHBIX IHEYATHHIX IIAT Ba)KHOE 3HAUCHHE HMEET TOYHOCTH COBMCIICHUA
KOHTAKTHBIX IIIOMIaJIOK B PA3JIMYHBIX CJIOAX MO OCH METAJIM3UPOBAHHBIX OTBCpCTHfL HeO6XOZ[I/IMa}I TOYHOCTH
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o0ecrieunBaeTCs MTAMIIOBKOW (DUKCHPYIOUINX OTBEPCTHH HAa TEXHOJIOTHYECKOM IIOJIE 3aTOTOBOK M3 TOHKOTO
(OTBTHPOBAHHOTO TUAJICKTPUKA, HA KOTOPOM CIIOCOOOM TPAaBJICHHUS CO3aH MPOBOISIINA PHCYHOK.

[IpeanpusTusi MPUMEHSIOT pa3IndHble KOHCTPYKIIMH YCTPOWUCTB JJIsl TPOOUBKH 0a30BBIX ((DUKCHPYIOTHX)
orBepctii B cnosix MIIII. LleHTpainM30BaHHO BBITYCKAeTCSl yHHBEpCAlbHas YCTaHOBKAa COBMEIICHHS H
npobuBku 0a3oBbix orBepcTHit YIIBO, OoHa mMmeeT ciiemylomue XapaKTEpHCTHKHA: MaKCHMalbHBIA pa3mep
oOpabaTeiBaeMbIx croeB 540X540 MM, MUHMMaNbHBIA pasmep oOpabaTteiBaeMbix cioeB 240X240 mm. Ilepe-
MEILIEHHE MTOJBIKHOTO TpoeKTopa OeccrynendaToe — oT 220 MM 10 520 Mm.

ar nepemernenus Omoka mnpobuBku 10 + 0,02 MM, OuamMeTpbl NPOOWBHBIX M OPHUEHTHPYIOIIETO
OTBepCTHUil (MM) COOTBETCTBEHHO 5A; U 6A;. TOUHOCTB PacONOXKEHHSI LIEHTPOB OTBEPCTUI OT PENEPHOro 3HaKa
+0,04 mMMm.

OO0paboTka TIaT Mo KOHTYpY W 00pe3ka o0os mociie mpeccoBanus 3arotoBok MIIII B 3aBucuMoCTH OT
(FOCT 23665—79) MacmTaboB MPOU3BOICTBA OCYIIECTBISIETCS Ppe3epoBaHUEM, AIMa3HON Pe3KOH, pe3koil Ha
THJILOTHHAX WM IITAMIIOBKOIA.

®pe3epoBaHUe OCYIIECTBIICTCS TBEPIOCIUIaBHBIMEA TUCKOBBIMU (pe3amu o 'OCT 20320—74 u T'OCT
20321—74. JIns 0OpabOTKH CIIO)KHOTO KOHTYpa MPUMEHSIOTCS TBEpIOCIUIaBHBIe KOoHIEBble (ppesbl mo 'OCT
18372—73.

Hdnst mpouecca (pe3epoBaHMs XapaKTEpPHBI CIICAYIONIME IMapaMeTphl: Yrojl HakiloHa 3yObeB — 40°%
ckopocth pesanusi— 110—140 m/mun; nogaga ¢pe3sr — 0,08—0,4 Mmm/3y0. Yncino 3yObeB i 0OJIer4eHUs
BBIXO/Ia CTPYKKH NMPUHUMAETCsI MUHUMaIbHBIM. J{71s ppe3epoBannst MOXKeT OBITh HCHOJIB30BaH YHHBEPCAIBHBIH
¢dpe3epubiit craHok 67511 ¢ pasmepom paboueii moBepxHocT crona 200X500 MM M YacTOTOW BpaIICHUS
IMUHAeIeH: BepTukaibsHoro —50—1630 06/mMuH, ropu3oHTagbHOr0 — 63—2040 06/MuH.

CrienMaTbHBIMHU CTaHKaMH| IS pe3epoBaHus SBISIOTCS cTaHOK CD-4, KOTOPHIH paccunuTaH Ha 00paboTKyY
miat pazmepoM 500X500 mm.

B yCIIOBHAX OIBITHOTO HJIM MEJNKOCEPUHHOTO MPOM3BOACTBA IENECOOOpa3HO IMPHUMEHATH 00pe3Ky ITo
KOHTYpY C TIOMOIIbIO anMa3HbIX wiu adpasuBHBIX KpyroB (I'OCT 10110—78) ma craHKaX COOCTBEHHOMH
KOHCTpyKIuH. [Tpu 3TOM TMHEHHAsT CKOPOCTh pe3aHus MoJDKHA ObITh He MeHee 30 m/c, momada — 3—6 M/MUH,
TopiieBoe Oucane — He 6omnee 0,1 M.

METO/bI KOHTPOJII MEXAHUYECKOM OBPABOTKH

1. Pa3mepsl 3aroTOBOK IIOJUIEXKAT BBIOOPOYHOMY KOHTPOJIIO MOCPEACTBOM H3MEPEHUS! YHUBEPCATbHBIMH
MEpUTEIEHBIMA UHCTPYMEHTaMH € IIEHOH JIeNIeHus], 00eCIeYMBAIOIINMH 33/IaHHYIO TOYHOCTb.

2. JnameTrpbl (UKCUPYIOIIMX M TEXHOJOTMYECKMX OTBEPCTUH IPOBEPSIOT BBIOOPOYHO C ITOMOIIBIO
JIBYCTOPOHHUX TpPOOOK-KamnOpoB. PaccTosiHue Mekay LEHTpaMH OTBEpPCTHIl JIydllle BCEro IPOBEPATH C
TTOMOIIBIO TIPUCIIOCOOJICHHUS, TIPEACTABIISIONIETO COOOM KECTKYIO TUTHTY ¢ (PUKCATOPaMHU.

3. BenwmuuHy nedopManuy ONPENENAIOT C TIOMOIIBIO KaTUOPOBOYHOW IIenH, 0O0pasyeMou IByMst
MapajuIebHBIMU  TUTUTaMH, JUIMHA KOTOPBIX TIPEBBINIACT JJIMHY 3aroTOBOK. PaccTosHMEe MEXIy IUTUTaMU
perymupyetrcs. s mpoBepkH BenWYMHBI AedopMaim  3arOTOBKAa IPOIycKaeTcss depe3 Imenb. llpum
nedopManuy, BEIIE YCTaHOBICHHOH, 3ar0TOBKA 3aCTPEBAET B IIIEITH.

4. IlpoBepKy COOTBETCTBHS KOJIMYECTBA OTBEPCTHHA pabodeMy UepTexXy YIO0OHO MPOM3BOIUTE C IIOMOIIBIO
STAJOHHOH IJIaTHI-TpadapeTa BU3yajabHO Ma MPOCBET.

5. JlnameTpbl OTBEPCTHH, IOUICKAINX METAUIN3AIMH, TAKKE IPOBEPSIOT C MOMOILIBIO JBYCTOPOHHHX
KaJnOpOB-TIPOOOK.

6. IlpenenbHBIE OTKIIOHEHWS! LIEHTPOB OTBEPCTHH OTHOCHTENHHO Y3JIOB KOOPJMHATHOW CETKH CIEIyeT
TIPOBEPSITH C OMOIIBIO 3TAJIOHHOI CeTKU mabIioHa.

7. IlpoBepKy MedYaTHBIX IUIAT 1O BHEIIHEMY BHUIY HEOOXOAWMO TMPOU3BOAUTH CIMYEHHEM C ITAJOHOM,
HCTIONB3YS JYIy C MATHKPATHBIM YBEITHUEHHEM MIH MUKpockorioM MBC-2.

III. XUMHNYECKASA METAJUVIM3ATIUA

9. TeopeTnyeckue 0CHOBBI IPOLIECCA XMMUYECKOT0 MeTHEHUSI

[TomydeHne METaIIMYECKOTO MPOBOJSIIETO PHUCYHKA, KaK B OTBEPCTHSX, TaK M Ha IIOBEPXHOCTH
JTUAJICKTPUYCCKUX MAaTCPHUANIOB OCYIIECTBISICTCS OOBIYHO B JBE CTaAWU. BHavane MUAICKTPUK METAJUTU3YETCS
XUMUAYeCKUM (OCCTOKOBBIM) CIIOCOOOM, a 3aTeM Ha MOJYYCHHBIH TOHKHU CIIOW METala OCa)XIaeTCs MEIb
rabBAaHUMYCCKUM CIIOCOOOM JI0 HEOOXOJMMOM TONIIMHBI METAJUIMYECKOTO Clos. B Tak Ha3bIBaeMBIX
AJITUTUBHBIX METOJaX W3TOTOBJICHUS IMEYATHBIX IUIAT MPOBOISINUA PUCYHOK IIONYYAIOT 3a OJHY OICPAIIHIO
XMUMUYECKON METaJUTM3alluK, OCa)Xas JOCTATOYHO TOJICTHIN CIIOW MeTamia, He mpuberas K TrajlbBaHUYECKUM
mporieccam.

CriocoboM XHMHUYECKOW METAJUIM3AllUl MOKHO OCaKIaTh pa3iIMdYHBIC METAJUIBI: cepedpo, MeIb, HUKENb,
KOOampT W Op., ONHAKO Hambojiee SKOHOMUYHBIM SBISIETCS MPOIECC XWMHYECKOTO METHEHHS, KOTOPBIH
o0ecrieurBaeT TakKe XOpoIllee CIeIUIEHHEe MeTallla C JUJICKTPHUKOM U HE00X0AUMYIO AJIEKTPOIPOBOAHOCTb.

20



TEXHOJIOI'UA U3I'OTOBJIEHUSA ITEYATHbBIX IIJIAT

ITpouecc XUMHUIECKOTO MEIHEHUS XapaKTEPU3YeTCsl CPABHUTEILHO MEHBIINMHY 3aTpaTaMy Ha MaTepHalIbl,
CaMH pacTBOPBI OTIMYAIOTCS BBICOKOW CTaOMJIBHOCTBIO M YIOOHBI B OIKCIIIyaTallMd, TaK KaK HE TpeOyroT
CJIOXHOTO 000pYIOBaHUSI.

XUMHUECKOe BOCCTAaHOBJICHME MEAM M3 PAacCTBOPOB €€ COJIell MPOMCXOAMT MOJ ACUCTBHEM BELIECTB-
BOCCTaHOBHTEJEH, K YHMCIY KOTOPBIX OTHOCHTCSI (DOpMalIbAEIUJ, SIBISIOMINICS JCUIEBHIM WU HeleQUIIUTHBIM
MaTepuanoM. Peakiys BOCCTaHOBIEGHUS MEOU MPOTEKAEeT B ILIEJIOUHOU Cpese, MO3TOMY HOHBI MEOH JOJKHBI
OBITH CBsI3aHBI KaKMM-INOO KOMIUIEKCOOOpa3oBaTeaeM BO M30eKaHHE OCAXICHUS MEOU B BUJE TMAPOOKHCEH
[7].

IIponecc XUMHUECKOTO MEIHEHHUS SIBISCTCA TUIMHYHBIM OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIM IIPOLECCOM,
MIPOTEKAIONIMM B IIPUCYTCTBHHU KaTalu3a TOpa. DTOT MPOIECC OTHOCHUTCS K KATETOPHH aBTOKATATUTHYECKUX, T.
€. HAUYMHACTCS OH IOJ JCHCTBHEM KaKOTO-THOO KaTaau3aTopa, HallpuMep METAUIMYECKOro Majliagis, a 3aTeM
o0pa3zoBaBIIMeCs KPUCTAUIBI MEAN CaMH KaTalM3UPYIOT JalbHEHIIEE BBIICICHNE MEIU U POLECC MPOUCXOTUT
YK€ CaMOIPOU3BOIIBHO.

OKHCINTETbHO-BOCCTAHOBUTENIbHAS ~ PEakius 00pa3oBaHMs METAUIMYECKOH MEOM MOXKeT OBITh
MIPEACTABIICHA B CIICIYIOIIEM BHE!

KaToJlHas peaKius — Cu*" +2e »Cu,

aHonHas peakuus — HCOH+30H" »HCOO™ +2H,0 + 2e.

CrannapTHBIN OKHCIUTENbHO-BOCCTAHOBUTEIBHBIM MOTeHIMA 3Toi peaknuu paseH 1,07 B. IapannensHo
9TOM peakuuu TPOUCXOIAWT OKUCICHHE (OpPMAIBAETHAA THAPOKCWIBHBIM HOHaMH ¢ oOpa3oBaHHEM
ra3000pa3HOro BOIOpOJa:

HCOH + OH » HCOO+H,.
CymMmapHas peaknuusi BOCCTAHOBIICHUS MEIU
(Pd)
Cu’* 2HCOH+40H' »Cu+2HCOO +H*+2H’0

CrpaBeUTMBOCTb 3TOW PEAKLUH MOATBEPXKIAETCA TE€M, UTO 00pa3yloTcs yKa3aHHBIE B €€ MPaBOM YacTH
MIPOXYKTHI, IPUYEM Ha | MOJIb BBIICISAIOMIEHCS MEAN IPUXOAUTCS 1 MOJIb ra3000pa3HOrO BOAOPOA.

VYBenMUYECHHBII MPOTHB peakiuu pacxo] GOpMalIbAEIHAa U IIEIIOYH OOBSICHIETCS MPOTEKAHUEM PEaKIUH
Kanuuuapo:

2HCOH+NaOH » HCOONa+CH;OH.

[ToGouHol peakimeil, NMPOUCXOIAMIEH NMPU XUMHYECKOM BOCCTAHOBJICHHH MEIM, SIBIISICTCS YacTHYHOE
BOCCTAaHOBJICHHE MEIH 0 OJHOBAICHTHOTO COCTOSHUS 1 00pa3zoBanus 3akucu Mean Cu,O 1o ypaBHEHHIO

2Cu*"+50H +HCOH »Cu,0O+HCOO™+3H,0.

O0pa3oBaHue YACTHI] 3aKUCH MEIH SIBISICTCS OJHOW M3 MIPUUHH Pa3JIOKEHHUS PacTBOPA, TaK KaK OHH, UTPas
POJb KaTalu3aTopa, OOYCIIOBIMBAIOT BOCCTAHOBJICHHE Meau B oObeme pacTBopa. C meipio IpeaymnpexIcHUs
JAHHOTO SIBJICHHS B COCTaB PacTBOpPa BBOASAT B OYCHB MaJBIX KOJIMYECTBAX BEIIECTBA-CTAOMIM3aTOPHI, KOTOPHIE
azcopOoupysACh Ha MaJbIX YaCTHUIAX METAUIMYECKONW MEAW, MPHOCTAHABIMBAIOT UX IalbHEUIIee yBEIHMUCHUE U
STHM COXpaHSeTcs AajbHeHImas paboTOCHOCOOHOCTh pacTBopa. [IONMOKHTENBHYIO pONb OKAa3hIBAeT TAaKKe
BO3IYIIHOE TEPEMENINBAHNE, TaK KaK KHCIOPOA BO3/AyXa OKHCISET 3aKHCh MEOH B COSAWHEHHUS TAE MEIb
JBYXBaJICHTHA. MeNlb CBS3BIBACTCS 3aTEM B UCXOAHYIO KOMIUIEKCHYIO COJIb.

B kayecTBe KOMIUIEKCOOOpa3oBaTeiel CIyXKaT OOBIYHO KaJWW-HATPUH BHHHOKHCIEIA (TapTpaTr Kaius-
HATpUs), IUHATPUCBAS COJb STHICH-IHAMUUTETPAYKCYCHOW KUCIOTHI (TPWIOH b), MTMMOHHAs KUCIIOTA, STHIICH-
JTMaMUH.

10. AKTUBMpPOBaHUE MOBEPXHOCTH

[Tpomecc XMMUUECKOTO MEIHEHHMS, KaK YKa3bIBAJIOCh BBIIIE, SBIAETCS aBTOKATAIUTHUYECKHIM — B Hadale
ero TpedyeTcsl KaTalnnu3aTop B BHIE YACTHIl METANIMYECKOrO MaJUTaAus WIHM JIpyroro BemiectBa. Omnepanusi, B
pe3ynbTaTe KOTOPOH Ha AUBICKTPUKE CO3AI0TCS KaTAINTUYECKHIE YaCTUIIbI, Ha3bIBACTCA aKTHBHPOBAHHOM.

B npakTHke XMMHUYECKOTO MEIHEHUS MONMMEPHBIX MAaTEepPHaliOB AaKTUBHPOBAHHE OCYILICCTBISIOT
TIOCIIeIoBaTeNIbHOM 00paboTKO# Jeraneil BHayane B pacTBope xyopuctoro ososa (SnClyH,O 20 — 25 1/n,
NaCl 40 — 60 mu/x), a 3aTeM MOCJIe TPOMBIBKH B BOJIE JIETAIN MOTPYXKAIOT B PACTBOP XJIOPUCTOTO IailIajys,
compepxamuii 0,5 — 1,0 r/n PICl, u 12 — 18 mu/m HCl mmotHocTRIO 1190 Kr/M° U CcHOBa MIPOMBIBAIOT.
JIByX3apsiiHBIE HMOHBI OJIOBa, aJICOPOMPYIOIIMECS HA IMOBEPXHOCTH IHMAICKTPHKA, BOCCTAaHABIMBAIOT HOHBI
NaIagus Ha JTUDJICKTPUKE 10 MeTalla 0 PEeaKIUu:

Sn** + Pd*' »Sn*"+Pd

Tako#t crnoco® akTHBHUPOBaHMSA NEYATHBIX AT U3 (OIBIMPOBAHHBIX AMDICKTPUKOB HE PEKOMEHIYETCH,
TaK KaKk Ha MeIHOH (hosbre BCIEACTBHE PEaKIMU KOHTAKTHOTO OOMEHA BBIACTACTCA METAJUIMUECKUIN MaIaanii:

Cu + Pd* —— » Cu*"+Pd.

3TO TPHBOAUT K OBICTPOMY MCTOILCHMIO PAacTBOpa AKTUBHPOBAHUS M HEMPOYHOMY CLETICHHIO CIIOS
MeTajia ¢ MeTHOH (DOJTBroM.
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Wmeetcs npyroit BapuaHT pacTBOpa aKTUBHPOBAHMUS, B KOTOPOM HaJUTaNi HaXOAWTCS B BHIEC aMMHAaYHO-
TPIJIOHATHOTO KOMIUIEKCAa, M B ITOM CIy4ae pEaKIUs KOHTAKTHOTO BBITECHEHHUS MAIIagusl OTCYTCTBYET.
PactBop aTOT comepxut 3,5 — 4 1/n xnopucroro namianus, 11 — 12 r/x tpumona b u 300 — 350 mut /1 25 %-
Horo ammuaka. Temmneparypa pactopa 15 — 20 °C, Beraepkka — 3 — 5 MuH.

IMocne mpoMBIBOK B BOJE JCTalM HEOOXoauMMO o00paboTath B pactBope runodocdura HaTpus,
conepxamiem 30 — 50 r/m NaH,PO, B TeueHue 2 — 5 MUH. C €TI0 MOBBIIICHUS KaTATUTUICCKON aKTUBHOCTH
MTOBEPXHOCTH, TaK KaK THIMOPochuT, OyayIr OYeHb CHIILHBIM BOCCTAaHOBUTEIIEM, CIIOCOOCTBYET O0Jiee OTHOMY
BOCCTAHOBJICHUIO ITaJUIAJUS W3 JOBOJBHO MPOYHOT'O KOMIUIECHOTO COCAMHCHHS, B KOTOPOM OH HAaXOUTCS.
AXTHUBHPOBAHHUE 3ar0TOBOK MCUATHBIX IUIAT B JAHHOM PACTBOPE MPUMEHICTCS MHOTUMHU MPEIIPUATHIMH.

3a mociemHue TOXBI Bce OoJblee MPUMEHEHHE MOIYYMI METOJ MPSMOTO aKTHBHPOBAHHS ITOCPEACTBOM
00pabOTKM 3aroTOBOK IUTaT B TaK HAa3bIBAEMOM COBMEIICHHOM DPacTBOPE, COACP)KAIlleM OIHOBPEMEHHO HOHBI
nayaaus 1 ooBa. Hike mpuBeneH coctaB pacTBopa (T/7).

XNOPUCTOC OTOBO..........cveeieiiesieeeeeeee e eee e 40— 45
XNOPUCTNOIL NATAOULL. ........eeeeeeeneeeieeiie e eeieeeeiae e ens 08 —1,0
CONAHAA KUCTOMA ... 75 — 80
XAOPUCTBUL KATULL ...t 140 — 150
unu

XAOPUCTBUL HAMPUTL ...t 115—120

B stom pacTtBOpe maymamuii HaxoAWTCs B ABYX (OpMax: B BHJE KOJUIOMIHBIX YacTHI METajla M €ro
KoMIUIeKCcHO# conu. [locie oOpaOOTKM maT B COBMENIEHHOM pacTBOpE CIEAYIOT IPOMBIBKA B BOJE, B
pe3yNbTaTe Yero MpOUCXOAUT THAPOJIN3 COJIEH 0JI0Ba M acopOIHs THAPOOKUCHBIX COSTMHEHHH 0JI0Ba BMECTE C
COJISIMH TAJUTAaIUS ¥ €T0 KOJUIOMIHBIMHU YaCTHIIAMH Ha MIOBEPXHOCTH TUDIICKTPHUKA.

ITotHOE BOCCTaHOBJICHHE MAJUTATUS 1 YAAJICHHE COJICH 0JI0Ba UMEET MECTO MPH MOCIeAyIoe oopadboTke
B pacTtBope «yckoputens» (20 — 35 r/m NaOH) B TeueHune 2 MHH W MPOMBIBKE B MPOTOYHOH Boje. [Ipu aToM
MIPOUCXOIUT KOATYJISIINS YaCTHI] TTAJUIAANS M OTMBIBKA OT YETHIPEXBAJICHTHOTO COSANHEHHS OJIOBA.

OdeBHAHO, YTO TPOMBIBOYHAS ONIEpalys B MPOIEcce AKTHBHPOBAHUSA C IIOMOIIBIO COBMEIIEHHOTO
pacTBOpa HMMeEeT BaKHOE 3HaueHHe. Eciu oHa HeZOCTaTouHa 1O BPEMEHH, TO HE MPOU30HIET THApONH3a
KaTaJIUTHYECKOTO KOMILIEKCa, T. €. He OyneT yJajeH O0OBOJIAKMBAIOIINK YaCTHIBI MaIa s CJIIOW THAPOOKUCH
YEeTHIPEXBAJIEHTHOIO OJIOBA. YUIMHEHHWE BPEMEHU MPOMBIBKM MPHUBOAUT K CMBIBAHUIO PEArUpPYyIOLIUX
KOMITOHEHTOB, ¥ 3 (EKT aKTUBUPOBaHUS HE JOCTUTACTCS.

CrnenoBarenbHO, aKTUBUPOBAHUE MPU UCIOIB30BAHUM COBMEIEHHOTO PACTBOPA COCTOUT U3 CIEAYIOIIUX
orepanuil: MOrpyKeHUusi B COBMEUICHHBIH pacTBOp Ha 5—10 MMH; NPOMBIBKM B BOJE B TEUYECHHUE 2 MUH;
MOTPY)KEHUS B PAaCTOBP «yCKOpUTENs» Ha |—2 MHH; NMPOMBIBKH B BOJIE B TEUYEHHE 2 MUH; IOTPYXCHHUS B
pPacTBOp XUMHUUECKOTO METHEHHUS,

C menpi0 ynaBIMBaHUS COCAMHCHWH MAJDIAAHMS, OTHOCSIIUXCS K KaTeTOPHH JParoleHHBIX METaJlIOB,
YCTaHaBIIMBAETCSI HE MEHEE [IByX YJIaBJMBaTelIel C HENMpOTOYHOW BojoH. V3BieueHue namiamuss U3 HUX
MIPOU3BOIUTCS IO METOANKE, H3IIOKEHHOU HIDKE.

[IpuroroBneHre COBMEUICHHOTO PAacTBOpPa AaKTHBHPOBAHHMA HEOOXOAWMO BBIMOJHATH IO CIEXyIOUICH
METOJMKE: HABECKy XJIOPHCTOTO MalIagus pPacTBOPUTh B COJISHOM KHCJIOT€ U3 pacyera 6 M KHCIOTHI
nnoTHOCTIO 1190 Kr/M° Ha | 1 MPUrOTaBIMBAEMOTO pacTBOpa MpH TemmepaType 50—60 °C. PacTBOp 0XiaauTh,
pas30aBuB Bogo# 10 20 M Ha 1 1. B oTnenbHOM mopIyu pacTBOPUTH XJIOPUCTOE OJIOBO B COJITHOM KHCIIOTE W3
pacueta 20 M1 KMCHOTHI Ha | 11 mpuroraBauBaeMoro pactsopa npu remnepatype 40—50 °C. PactBop oxnagurs,
no6asuB Boasl mo 30 mur Ha 1 ;1 pacTBopa. PacTBOp XJIOpHCTOrO 0J0OBa MEIJICHHO BJIMBaTh B PacTBOP
XJIOPUCTOTO TAJUTAANS; BBIIEPKATh TMOJIYIeHHYI0 cMech Tipu Temiieparype 90—100 °C B Teuenne 10—15 mum.
3areM B TOJyYEHHBI DPAacTBOP BIHWTH OCTABIIYIOCS KHCIIOTY M XJOPHUCTBIH KalWii, pacTBOPCHHBIE B TOM
KOJIMYECTBE BOJBI, KOTOpOE€ HEOOXOOMMO M MJOBEACHHS BaHHBI A0 pabodero ypoBHA. Boma mis
MIPUTOTOBJICHUS PACTBOPOB — MUCTUIIMPOBAHHAS.

KoppextupoBanue pacTtBopa MPOU3BOIUTCA IO [MAaHHBIM XHMHYECKOTO aHaimm3a. lIpm yMeHbIIeHHH
conepxxkanuss SnCl, mo 10—12 /1 pacTBOp KOppeKTHPYIOT BBeAeHHeM Kpuctaumdeckoro SnCl-2H,0, 3atem
nogorpesatoT 10 temreparypsl 60—70 °C B teuenne 10—12 mun. IIpu ymensmennu conepxanus PACl, mo
0,2—0,3 1/71 pacTBOp KOPPEKTHUPYIOT BBEICHHEM KOHICHTpHpOoBaHHOTO pactBopa PACl, B comstHoit kucnore. B
ciyqae oOpa3oBaHMS OCaJKa WM OCJaONeHHs aKTHBHPYIOUIEH CHIIBI pPacTBOP KOPPEKTHPYIOT IO BCEM
KOMITOHEHTaM | mojiorpeBarot a0 temneparypsl 60—70 °C B teuenne 10—20 muH. PacTBop He cnenyer ¢uib-
TPOBATh.

W3Bneuenne mnamwraaus W3 OTPaOOTaHHBIX pAacTBOPOB IPOM3BOAMTCA ciledyrommM obpazom. B
oTpaOOTaHHBIE PACTBOPHI AKTHBHUPOBAaHHWA W YJIABIMBATENN IOTPY3UTh ITMHKOBBIE CTEP)KHH, OOABHB B
YITaBIUBATENN COJITHYIO KUCIOTY (140 1/7) myist co3manust KUCIOW cpenbl. B pe3ynbpTate KOHTAaKTHOTO OOMEHa Ha
MTOBEPXHOCTH IIMHKOBBIX CTEP)KHEH BBINEIACTCS METAIUIMIECKUH MaJlTagnii 0 peaKkuu
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Zn + PdC12 » Pd + ZHC12

[Topomrkoo6pa3HbIil 0CaAOK MaUTAgHs MEXaHHYECKH YAASIETCS W PAacTBOPSETCA B COJSHOM KHCIOTE, K
KOTOpO# mobaBieHa MepeKuch Boaopoja (mepruaposb) B komwmdectBe 10—20 mu/m. TlomydeHHBIH pacTBOp
HATpeBaeTCs JO pAa3JIOKCHUS TEPEKHCH BOJIOPONA, OXJIAXKIACTCS W aHaJIM3UpyeTcs. PacTBOp MOXHO
HCTOJB30BaTh JIsI KOPPEKTHPOBAHUS BaHH aKTUBHUPOBAHUS WIM TMOCJIE YIIAPHBAHUSA CYXOH OCTaTOK CHAeTCs B
Ka4yeCcTBE BO3BPATHUMEBIX OTXOJIOB.

11. PaCTBOPBI XUMHUYECKOIo MCAHCHUA

CoctaB pacTBOpoB. PacTBOphI, mpHMeHsSeMble AT XUMHYECKOTO METHEHHS, OTIMYAIOTCS OONBIINM
MHOTO00pa3sheM COIEpIKAIINXCSI B HUX KOMIIOHEHTOB, OIHAKO B COCTaB KaXkKIOTO pacTBOpa O0sI3aTEeIHHO
JOJDKHBI BXOJIWTH CIIEAYIOMINE BEIIECTBA: COJM MEAW; BEIIECTBA /IS CBSI3BIBAHHUS MEIHM B KOMIUIEKCHYIO COJb
(MTanmel); BEMIECTBO-BOCCTAHOBUTENL ((OpMaibAerua); BEMIECTBO, OOYCIOBIMBAIONICE HEOOXOIUMYIO
BennunHy pH pacTBopa; pazanyHbIe T0OaBKH.

B mpou3BoICTBE MMEYATHBIX TUIAT MOTYYHIIH IPUMEHEHUE PACTBOPEI, IPECTAaBICHHBIC B TAa0I. 9.

Taéauna 9.

CocTaB pacTBOpa XMMHY€CKOT0 MeHeHus  (1/1)

KommoHeHTH! 1 pexuM paboTs Howmep pactBopa

1 2 3
CepHokucnasi Meib 10—15 15—15 25—35
BunHOKMCHBIN Kanui-HaTpUit 50—60 — —
Tpunon b — 25—30 80—90
Enxuit natp 10—15 13—15 40—60
Yrnexucnslii HaTpuit 2—4 — 20—30
XJOpUCTBII HUKENb 2—4 — —
DopmanuH (33%-HbIi), MI/1 10—20 10—20 20 —30
CepHOBATUCTOKUCIBIA HATPHUHA 0,001 — 0,002 — —
Popanucteiii kaauii — 0,01—0,080 —
Popa nun — — 0,003—0,005
KenezocuHepoaucCThIi Kanui — — 0,1—0,15
pH 12,6—12,8 12,6—12,8 12,6—12,8
T1I0THOCTb 3arpy3KH, M /11 Ho 4 2 2

PactBop 1 (I'OCT 23770—79) siBnsiercst HamOoJiee paclpOCTpaHEHHBIM M 3KOHOMHYHBIM PacTBOPOM.
CKopoCTh OCaxIIeHNsI Meau — 2,5 MKM/4, BBIJICPKKA IUIaT B pacTBope — 15—25 MHH, TOJIIMHA OCaXKIEHHOTO
IIpU 3TOM cJosi Mexu MeHee 1 MKM. B kadecTBe cTaOMIM3aTOPOB BMECTO THOCYNb(hATa HATPHS MOXKHO
npuMeHITh cymbdun cBuana (0,05 1/m) wimm mmdTHIauTHOKapObomar Hatpus (0,005—0,01 r/m). Bmecto
BHHHOKHCIIOTO KaJIHs-HATPHA JOMYCKACTCS IPUMEHEHNE BUHOTPATHOKHICIIOTO.

PactBop 2 Ha OCHOBE KOMIUIEKCHOW COJIM MEOU C TPWIOHOM b sBisiercs OoJjiee YCTOWYMBBIM IO
CPaBHEHHMIO C PacTBOpPOM |, MOSTOMY pPacTBOp 2 XapaKTepU3yeTCs IMOBHIIIEHHON CTaOWIFHOCTBIO U B HEM
JIOCTATAETCS BO3MOXKHOCTh OCQKJICHHS CJIOS MEAW TONIMWHOW 3 MKM 3a 15—20 MuH Tpm Temmepartype
pactBopa 20—25 °C. i CHMWKEHHS TIOBEPXHOCTHOTO HATSHKCHHS M OOJErdeHds paspsiaa BOJOpoIa
PEKOMEHIyeTCsl BBOJIUTSH Jlaypuicyibdar HaTpust B koiandectse 0,1—0,3 1/m.

IIpuMeHeHHe pacTBOpa 2 MpU METaIM3alUU 3aTOTOBOK JOMYCKAaeT BO3MOXKHOCTh HCKIIOUHUTH ONEPAIHIO
MIPEIBAPUTENBHOIO TaJbBAaHUUECKOTO MEAHEHMs, TaK KaK CJIOM MeAM TONMMHOM 3 MKM, IMOJy4eHHBIH B
pe3ynbTate XMMHYECKOTO MEIHEHUs, JOCTaTOYHO IPOYeH W OOECIeYMBAET BBHIOJHEHHE ITOCIEIYIONINX
TEXHOJIOTHUECKUX OTepaLuil.

PactBop 3 (I'OCT 23770 — 79) npumMeHsieTcs U1 METaJUTM3AIIH [TEYATHBIX IDIaT Kak 0oJice CTaOMIbHBIH
pacTBOp, copepKaIInii MeIb B BHJIE TPUIOHATHOTO KOMILIEKCA. PacTBOp MOXeET OBITh TakXKe MCIIONB30BaH IS
TTOJTyYEHUST TOJICTBIX cloeB Memu (25 — 30 MKM) MpH YCIOBHU €T0 HETPEPHIBHOTO KOPPEKTUPOBAHUS CIOSMHU
MeIH, eIKUM HaTpOM M (OPMAJIHHOM C MTOMOIIBIO0 MPHOOPOB aBTOMATHIECKOTO JO3UPOBAHIS, KOTOPBIE BBOAAT
yKa3aHHbIE KOMITOHEHTHI Ia CHTHANy IaTYMKOB-aHAIM3aTOPOB. BO3MOXXHO KOPPEKTHpOBaHHWE pacTBOpa IO
KOJIMYECTBY IPOIYIICHHBIX Yepe3 HEeTo IIIaT.

I[IpuroroBiieHne ¥ KOPPeKTHPOBaHHEe PACTBOPOB. B oTHenpHBIX 00BEMax NUCTHUIMPOBAHHOW BOJIBI
pacTBOPSIIOT CEPHOKHCIYIO MeIb, KOMIUIEKCOOOpa3oBaTeldb M €AKWM HaTp. 3aTeM CIMBAIOT MEpBBIC J1Ba
pacTBOpa W IIPH HENPEPHIBHOM MEpEeMEIINBaHUK JOOABISIOT PacTBOP €IKOr0 HaTpa, IOCie Yero pacTBOp B
BaHHE JIOBOJIAT JI0 paboyero ypoBHS BOJOM.

PactBop BolnepkuBaror 10 — 12 4, GpUIbTPYIOT U KOPpEKTHPYIOT o BemuuHe pH nobaskoit NaOH wnm
H,SO,. ®opmanuu BBOIAT 32 15 — 20 MuH 10 Havanga pabOTHI; cTaOMIM3aTOPBl — 4Yepe3 2 — 3 MHH mocie
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HaJaja TIpolecca XHMHYECKOTO METHEHHS B KOJHMYECTBE,
YCTaHOBJIEHHOMY PELENTYpPOil.

KoppexrupoBanue pactBopa 1 mpou3BOIAT IO JAHHBIM dKCIpecc-aHamm3a Ha coaepxanne CuSO,4, NaOH,
CH,O exemHeBHO B Hadaye padOTHI, 0 BUHHOKHCIOMY KaJMIO-HATPHIO OAWH pa3 B 3 — 4 aHs, THOCYNb(aT
HaTpHs BBOAAT B PAcTBOP B KoHIIE paboTs! B komm4ectse 0,001 r/i.

Jnst mpeIoTBpalleHNs pa3IoKeHNsT pPacTBOpa B MEPHOJT JIIUTENLHOTO XpaHeHus (Oonee 24 1) He0OX0IMMO
TIOJIKUCIINTG €T0 JI0 BeMn4nHbl pH 5 — 6 nobaBneHneM cepHON KUCIIOTHI, IPH HEOOIBIINX NepephIBax — I0JI-
xucnarts o pH 12,2 — 12,3,

B ciyyae 3akucieHus pacTBopa THOCYNb(AT cClielyeT BBOJUTH TOJBKO ITOCE MOAmieaaynBanus a0 pH
12.,4.

KoppekxtupoBanue pactBopa 2 Mo MeImH, IIenodd, (HopManuHy MPOU3BOMAT MO JAHHBIM XHMHYECKOTO
aHanmza. Tpwion b mo06aBnsioT B kommdecTBe OT 5 g0 7 1/, yepe3 2 — 3 mHSA paboThl. s AIUTETHLHOTO
XpaHEHUsI pacTBOpa B HepabOUeM COCTOSHHUU PAcTBOP CIIEAYET MOIKUCIHTH cepHOM kuciotoit a0 pH 10,0 —
10,5. YuuteiBasg BBICOKYIO CTOMMOCTH 3TOTO TIPOAYKTa, a Talkke HEOOXOIMMOCTh HCKIIOYHTH cOpoc B
KaHAIM3AIMIO COJIeW TPH CMEHE pacTBOpa B BaHHAX XHMHYECKOTO METHEHHS, IIOCTYMAIOT CIEAYIOIINM

COOTBETCTBYIOIIEM HIDKHEMY TMpereny,

obpazom.

B 0Tpa6OTaHHOM pacTBOpC XUMHUYECKOI0 MCAHCHHSA OHNPCACISAOT KOHUCHTpAUUuio MEIU U CETHETOBOI
coJii, a 3aTreM ,HO6aBJ'I5HOT CCPHOKHUCIYHO MEAb A0 MNOJYUCHHA KOHUCHTpAUUU CI/I2+, SKBHBAJICHTHOM

KNaC4H4O6.

ITocne 3TOrO pacTBOp MOAKUCIAIOT cepHOH kucaotoit mo pH 3,8 — 4,3, B pe3ynbraTte 4ero BbIIAaTacT
0Ca/IOK BUHHOKHCIOH Mean. Ocalok NeKaHTHPYIOT, IPOMBIBAIOT XOJIOJHOW BOJIOH, COOMPAIOT M BHICYLIMBAIOT
IIpU KOMHATHOM TeMneparype. BUHHOKHCITYIO Meb MCIOIb3YIOT UT IPUTOTOBJIEHHS CBEXHX PACTBOPOB.

BrimenprBeieHHass METOAMKA MO3BOJISET MOJHOCTHIO YTWJIM3UPOBATh IICHHBIE MPOLYKTHI (MEOb U COJH
BUHHOKAMEHHOHN KHCIIOTHI), 2 TAKXKE CHU3UTD 3aTPaThl HA 00pabOTKy CTOKOB, COJEPKAIUX COITH MEJIH.

OCHOBHBIE HETIONAIKN TIPU XUMHYECKOM METHEHUH MpeIcTaBIeHbI B Tabm. 10.

Ta6auna 10.

OcHOBHBbIE HEMOJIAAKH npu XUMH4€¢CKOM MECIHCHUU

Xapaktep HEeNoIagoK

HpI/I‘{I/IHLI HCIIOJIaJI0K

Cnoco0bl ycTpaHeHust

OtcyrctBue Menu B | PacTBop  miioxo — mpokaduBaercs | YIydHIUTh HPOKAYKy pacTBOpa
OTBEPCTUSAX MAJIOTO | Yepe3 OTBEPCTHS

nuameTpa mpu 00Jb-

IIO¥ TOJIIIMHE IIIaT

OtcyrctBue Menu Ha | Ilnoxas CMa4MBaeMOCThb | YIIy4IIUTh 00€3)KUPUBaAHHE
OTJEJbHBIX Y4YacTKaX | aKTUBATOPOM

OTBEpCTUI

3anoaupoBKa CTEHOK MPU CBEPICHUU
TYTIBIM CBEPIIOM

3aToO4YnTh CBEpJia

Mana MPOAOJKUTEIBHOCTh | YBEIUYHUTh IIPOAOJIKUTENBHOCTh
AKTHBHPOBAHUS U TIPOMBIBOK AKTHBHPOBAHHS W TIPOMBIBKH
3aBanbIIOBKa JIaKa IIPU CBEPIICHIH W3mennts TEXHOJIOTHIO, UCKITIOYHUTH
TEXHOJIOTHUECKYIO JTAKUPOBKY
Paznoxenue Ilonaganue nannaausi B BAHHY VYayduuTh TIPOMBIBKY
pacTBopa Iocje aKTUBUPOBAHUS
OTnoXeHre MeIu Ha CTEHKaX BaHHBI | YCTPaHWTh MPUYHNHY W  OTQHUIBTPOBATH
U B KOMMYHUKAIHAX pacTtBop 4yepe3 QuIBTP ¢ HopamMu 2 MKM
Ileperpes pacTBopa Oxnaguthb CYyXHUM JIBIOM B
MTOJTMATIIICHOBBIX METIOYKaX
YBenuueHa miuomaas YMEHBIINTE MIOIAAb 3aTPY3KH 3arOTOBOK,
3arpysKu TTOTeXKATITIX METHEHUIO
N30BITOK HIETOYH Ioaxucnuts pactBop ao pH 12,7—12,8
Manas ckopocTh | Huskas temmeparypa pacTBopa Ioxorpets no Temneparypsl 20—25°C

OCaAXICHHUA MEIHU

3aBBIIIICHHOE KOJINYECTBO
CTaOMITU3aTOPOB

Hemocrarounas KaTaJTUTHYECKAs
aKTHBHOCTD

[IpexpaTuTs BBEICHNE CTAOMIN3aTOPOB IIPH
KOPPEKTHUPOBAHUU

VYIIydmuTh TOATOTOBKY ITOBEPXHOCTH B
AKTHBATOPaX

[lepoxoBaTocTh
ocajKa Meau

Iomaganue YacTHUIL BUTH B PACTBOP
Coocaxmenne YacTHIl MEIN

OuUIbTPOBATH PACTBOP
OuIbTPOBATH pacTBop u

YCHIIUTH
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BO3yIIHOE TIEPEMEIINBAHIE

Temnas menp Huskoe conepxanne NaOH Koppextuposats pactBop no NaOH
Ilonapanue oprannyeckux npuMeceid | MCKIMOYUTh  BO3MOXHOCTh  JTalTbHEHIIETrO
MONAJAHUS MaCeNl U IPYTUX 3arps3HeHUN

Menp He ocaxnmaeTcs | 3aBHIIICHO conepxanne | J[omomHUTE BaHHY CBEXHM pacTBOpoM 0e3
COBCEM CTaOMITU3aTOPOB CTaOMITU3aTOPOB
OtkioHenue  or  HopMbl  1npu | [IpoBepuTh NPaBUIBHOCTH  BBIMOJIHEHUS
AKTHBHPOBAHUH orepanuii aKTHBUPOBAHUS

MMPAKTUYECKUE PEKOMEHJALIMU [TPU XUMWYECKOM MEJTHEHNN

XUMHUYECKOE€ MEIHEHHE OTBEPCTHH B 3aroTOBKaxX IEYaTHBIX IUIAT SBISIETCS BECbMa OTBETCTBEHHOMN
orepanueil, onpeaensomel KauecTBO METAIM3alU U COOTBETCTBEHHO KauecTBO Iwiar. [Ipu BBIMOJIHEHUH
BCEro KOMIUIEKCA OIEepaliii mIpolrecca METAUIH3AlUN CIIEeAYeT PYKOBOACTBOBATHCSA HIKEIPHBEICHHBIMU
MIpaBUIAMH.

1. 3aroToBKM IUIAT C TIPOCBEPICHHBIMHA OTBEPCTHAMH IIOMEUIAIOTCS B BEPTUKAIHHOM IOJOXECHHH B
KacCeThl, N3TOTOBJICHHBIE M3 KOPP3MOHHO-CTOHKOW CTaIM M W3 TOJMMEPHBIX MaTepHaloB (TIONUIPOIHICH.
(roporacT).

B mpomecce MemHeHHS M NIPH BBHIOJHEHUH IPEIBAPUTENBHBIX ONEpanus HEOOXOIMMO OCYIIECTBISATH
BO3BPATHO-TIOCTYIATEIBHOE JBIDKCHHE KACCET JJIS TOTO, YTOOBI PacTBOPHI MUPKYIUPOBAIN Yepe3 OTBEPCTUS B
iaTax.

2. Tocne kaxmoro IUKJIA ONEPalldi MEIHCHHS KACCETHhI CIEAyeT 00pabdoTaTh B OAHOM W3 TPaBHIBHBIX
pacTBOpPOB AJs yAAJNEHHUs] YacTHLl MEAH, KOTOpble MOTYT OCeNaTh Ha UX MOBEPXHOCTh B BaHHE XUMHUYECKOIO
METHEHHUS.

3. PacTtBop BaHHBI XHMHYECKOTO MEIHCHHS JOJDKCH HEMPEPBIBHO (DHIBTPOBATHCS IS yOACHHS
MEXaHHYECKUX 3arps3HEHHA W YacTHIl MeOd, oOpasyIoIMXcsS B pe3ylbTaTeé BOCCTAHOBJICHHS MEOW Ha
B3BEIICHHBIX B PACTBOPE MEXaHMYECKHUX IPHMECSX.

4. Tlocne aKTUBUPOBAMHUS IUIAT B COBMEIICHHOM PAacTBOPE M NMPOMBIBKH B ABYX YJABIMBATEISX CIEIyeT
obpaboTka B pactBope, comepxkamiem 20—21 r/m NaOH, mpompiBKa M 3arpy3ka B BaHHY XHMHYECKOTO
MenHeHUs. B ToMm ciydae, eciam NpOM3BOAHUTCS DIICKTPOIIONMpPOBANHE, 00paboTKa B MIETOYHOM pPAcTBOpE He
MIPOU3BOIUTCS.

5. Ecnu a1t akTHBHPOBAHMS HCTIONB3YETCS aMMUAYHO-TPUIIOUATHBIN PacTBOP, TO MOCIIE MIPOMBIBOK TLIAThI
o0pabaThIBaloTCsl B pacTBOpe-BoccTaHoBUTENE, conepkameM 30—50 r/m NaH,PO, BMecTo pactBopa enkoro
HaTpa, HE3aBUCUMO OT TOTO, IPOU3BOAUTCS DIIEKTPOIIOIUPOBAHHUE WIIH HET.

6. Ilnatel, UMEIOUINE CIIOM XMUMHWYCCKH OCaXICHHON MEIHM TONIIMHON Oojee 1 MKM, peKOMEHIyeTCs
TepMudeckn oopaborats npu Temneparype 80—90 °C B teuenue 1 .

7. C 1nenpio 3aMeHBI B PACTBOPAaX XMMHUYECKOTO MEIHEHUS OPOTOH COJM BUHHOW KHCIOTHI (CETHETOBOM
COJIM) CO3JIaH CHHTETHYCCKHH TPOIAYKT — BHUOTPATHOKHUCIBIA KalWi-HATpUHA. OTa COJNb, XOTA M HMEET
AQHAJIOTMYHBI COCTaB, HO OTJIMYAeTCS MO CTPYKTYpe OT CETHETOBOH M BCIEIACTBHE JTOTO PACTBOPEI
XAMHOYECKOTO MEJHEHHS C TIPUMCHEHHEM BHHOTPATHOKHCIBIX COJEH  XapaKTepU3yIOTCS — Xy.IIIel
CTaOMIIBHOCTBIO.

ITo ombITy psma TpeanpHATHH JOCTATOYHO XOpOIIeH CTaOMIBHOCTBIO 00JIaJaeT pacTBOp CIEAYIOUIETO
cocTaBa:

CEPHOKUCTIAS MEOD...........oeeieeieeeae e 10—15
Bunoepaonokucavlii KAnutli-HAMPUL .............cccoceeceeeeeennen. 60—70
EOKUT HAMP ..ot 20—25
KanoyuHupoBaHHAs COOA..............ccoeeveiaieaieiiaran 20
Xnopucmulii nuxens w4
Dopmanvoeaud (37 Yo-HbIL), MA/Tlc..cceeieeiiaiaiaeaeaiens 10—15
JusmunoumuokapOOMANm, M/ M..........cccvercerercreenrrenreenen, 50

PH oo 12,8

IV. HIOJIYYEHUME 3AIIUTHOTI' O PEJIBE®A

12. Cnioco0bI co37aHUsI 3AIIMTHOTO peJibeda

Jnst BceX NPUMEHSEMBIX B IIPOM3BOJCTBE METOJOB H3TOTOBJICHUS MEYaTHBIX IUIAT HEO0OXOIMMOM
olepanyeil sBISIeTCsT TOJyYeHHEe 3alluTHOTO peibeda (pucyHka). B HeraTMBHBIX mpoleccaXx pPHCYHOK
3alUIAeT OT BBITPABIMBAHUS MPOBOAAIINE SJIEMEHTHI IEYaTHOM IIAThI; B IMO3UTHBHOM IIPOLECCE PHUCYHOK
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HEOOXOIUM [UIA 3alIUTHI OT AIICKTPOXUMHUYECKOTO OCAXKICHHWS HOKPBITHA Ma NpoOelIbHbIE MecTa, T. €. Ha
YYacTKH, C KOTOPBIX YAAIAETCS MEAb TPABICHUEM.

B 3aBHCHUMOCTH OT yCIIOBHI MPOM3BOJCTBA M MPHUHATOTO TEXHOIOTHIECKOTO TMpoIiecca MPH M3TOTOBICHIH
TIEYaTHBIX IUIAT IPUMEHSIOT (POTOXUMUYECKYIO, TpadapeTHYIO WK oceTHYIO revarts [3, 7].

[Mpouecc ¢poroxMMuuecKkoi meyaT OCHOBAaH HA TOM, YTO MOJ JNEHCTBUEM CBETa, €r0 YIbTPa(HoIETOBOH
YacTH CIIEKTpa, HEKOTOpble BUJABI MaTepualoB, Ha3blBaeMble ()OTONOJIMMEPHBIMH  MaTepuajlaMy,
TIOJIMMEPU3YIOTCS, 00pasyst U3 JIMHEHHBIX YIJIEPOJHBIX LETMOYEK Pa3BETBICHHBIE MOJICKYJIIPHBIE CTPYKTYpHl. B
pe3ynbTaTe MOJMMEpH3alii TH MaTepHajbl IPHOOPETaoT HOBBIE CBOMCTBA M, B YAaCTHOCTH, YCTOWYHMBOCTH K
BO3/ICHCTBHIO PACTBOpUTENEH, KOTOphIE OBLIM TNEpPBOHAYAJIBHO HCIIONB30BAHBI [UII PACTBOPEHUSI OTHX
MatepuanioB. @DOTONMOJNMMEpHBIE  MaTepHalbl, OONamaiomue IMOJAOOHBIMH  CBOIMCTBaMH,  Ha3bIBAIOT
¢doropesnctamu. DPOTOXMMHUYECKAs IE€YaTh IMPUMEHSETCS TJIABHBIM 00pa3oM B YCIIOBHSX MEIKOCEPHUIHOTO
MIPOU3BOJICTBA, a TAKXKE B TE€X CIydasx, KOrjaa TpeOyeTcs MOBHIIMICHHAS pa3peliaronas CIocOOHOCTh (3a30pbl U
ITUpUHA TPOBOTHUKOB MeHee 0,3 MM).

B ycrmoBHAX KpYIHOCEPHHHOTO MPOW3BOJICTBA HAMOONBIIMN A(PQEKT TMONydeH OT NPHUMEHEHHS
TpadapeTHOH MevaTH Wik MeTonaa ceTkorpaduu. B 3ToM ciydae Ha ceT4aTOM IOJIOTHE 0Opa3yoT C MOMOIIBIO
(OTOPE3NCTOB 3AIINTHBIH PUCYHOK, KOTOPBIM 3aKyMOpWBAaeT SUCHKHM CETKH. 3allUTHBIA penbed Ha IuiaTe
cozJaeTcs NPOJAaBIMBAaHHEM dYepe3 TaKylo CEeTKy CIEHHUalbHBIX CTOWKMX KpacoK, HpPOXOAAIIMX Yepe3
CBOOO/IHBIC STYCHKHU CETKH.

OdcerHas meyarh INpeaycMaTpHBaeT MEPEHOC H300pakKeHWs C KIHIIE HAa PE3WHOBBIH BAIUK, a IIPH
JaJbHEHMIIeM JIBIDKCHUH BallMKa Kpacka NMEpeHOCHTCS Ha IUiary, GopMHpYys Ha HeW PUCYHOK, TOBTOPSIOIIUH
n3obpakeHne ma kiuire. Mero oGnamaer OOJBLION NPOM3BOIMTENHHOCTBIO, JIETKO aBTOMATH3HPYETCS, HO
3aIMUTHBIA KPACOYHBIN CIIOW, OOpa3yeMblii Ha IuIaTe, OYeHb TOHOK (~ 1 MKM) M TIOPHCT, 2 MHOTOKPAaTHOE
HaHECeHHE M300paKEHUs yXYIIaeT TOYHOCTh pucyHka. OdceTHbI crmoco0 He MOMyYHI pactpOoCTpaHEeHUS Ha
MIPEIIPUATHAK.

13. Kunkue ¢porope3ncTsl

Cy1mecTByeT 04eHb MHOTO MaTEepHaJIOB, 00JIaJafoIMX CIIOCOOHOCTBIO MOJMMEPU30BaThCs MO AEHCTBUEM
CBETAa, OJHAKO B TMPAKTHKEC TPOM3BOACTBA IICYATHBIX IUIAT TNPUMEHSAIOT (OTOPE3UCTHI HA OCHOBE
nmommuBrHWIOBOrO crimpta (IIBO), doTopesucts Ha ocHOBe nauaszocoenunenuit, OIIIT u dhoTope3nucT «xonomaHas
IMaIb.

®otopesuct Ha ocHoBe JIBC. IlonMBHHWIOBBIM CHOUPT — CHUHTETUYECKUI MOJIUMEP, XOPOLIO
pacTBOopuMBIi B Boje. IIpu mobaBieHnH Kk HeMy OMXpoMara aMMOHHUS TPOUCXOAHT «odyBcTBiIeHUe» [IBC u
npeBpameHie ero B goro nomumepusiid marepuait. [To TOCT 10779—78 seimyckaercs [IBC mapoxk 7/1, 11/2 u
15/2 myst mpown3BoACTBA MEeYaTHBIX 11aT. DoTope3ucT, coaepxkarmii 70—120 1/ MoTMBHHAIOBOTO CITUpPTa, 8—
10 r/n mByxpoMoBokucioro amMmmonus U 100—120 Mi/i 3THIOBOTO CIUpTa, OOBIYHO HAHOCHTCS B JBa CIIOSI
OKYHaHHEM B HETO IUIaT ¥ MEIJICHHBIM BBITATHBAHHEM WX U3 pacTBopa. llepBeI Clloi MOACYIIMBAeTCs MPH
25—35 °C B Tteuenne 20—30 wmuH, BTOpoil — mnpu Ttemneparype 35—45 °C B Teuenue 60 MuH.
DKCIIOHUPOBaHUE W300paKCHUS OCYIICCTBISETCS B BaKYyMHBIX pamMaxX MOJ JCHCTBHEM pPTYTHO-KBapILEBBIX
mamn JIPT'T-3000 B kayecTBe HMCTOYHHKOB cBeTa. [IposBieHune n300pa)keHHs NMPOHM3BOMUTCS CIIETYIOIINM
o0pa3oM: BHayaye IUIATy MOTPYKAIOT B PacTBOpP MeTwiBHoJdeTa (2—3 I/1) Ha HECKOJNBKO CEKYHJ, a 3aTeM,
OKyHYB €€ B TEIUIyI0 BOJy, WJIM TOJ CTPyeH TEIIod BOABI NMOBEPXHOCTHh IUIATHl HMPOTHPAIOT C MOMOUIBIO
MOPOJIOHOBOM ryOku. OKpacka HyXHa JJIsi KOHTPOJHPOBAHUS KauecTBa MposiBiicHUs. [lociie MpOMBIBKH B BOJIE
clelyeT XHMHYecKoe IyOJieHHe B pacTBOpe XpomoBoW KuCIOTHI (50 r/m) B Teuenume 1—2 mumH. [locne
TIATENILHOW MPOMBIBKH M CYIIKH BO3yXOM TIPOHM3BOJIAT TEpMHUUECKoe ayOneHue mpu Temmeparype 100—120
°C B TeueHue 3 9 I puIaHUs GOTOPE3NCTY MOBBIMIEHHOW XUMHIECKON CTOMKOCTH.

®doropesuct Ha ocHoBe [IBC HeTokcHueH, obiamaeT Xopoliei paspeniaroieii cnocooHocThio (50 muHMI
Ha | MM), IPOCT B TIPUTOTOBJICHUHU ¥ yrnoTpebiaerann. OMHaKo OH 00JaaeT U PAJOM HEIOCTAaTKOB: «TEMHOBOE
nyOneHue» (3amyOnuBavuie B TEMHOTE), HECTAOMIIBHOCTh CBOWCTB ITOJ BJIVSTHUEM TOBBIIIICHHON BIIQYKHOCTH U
TeMIIepaTypsl OKpYy’Karouled cpenpl, HEJOCTaTOYHAs YCTOHYMBOCTH TPOTHB BO3AEHCTBUS PacTBOPOB
raJbBaHHMYECKUX BaHH U 0COOEHHO O0P(TOPHCTOBOJOPOIHBIX JIEKTPOIUTOB.

«TemHOBOE nayOieHWE» BIEYET 3a COOOHN IOBBINICHHBIN MPOICHT Opaka Ha OMNEpaliy TOTyYCHHS
3aUTHOTO pUCYHKA. OHO SIBISIETCSI PE3yJIbTaTOM OKHCIEHHs (oTope3nucta cBOOOIHOW XPOMOBOH KHCIIOTOH,
KOTOpasi 00pa3yeTcs BCIEICTBUE THIPOJIM3a JBYXPOMOBOKHCIIOTO aMMOHUS, BXOSIIET0 B cOCTaB (pOTOpe3UCTa.
«TemHOBOE myONEeHNE» YCHIIMBACTCSA C YBEIMYECHHEM BIIAYKHOCTH BO3AyXa W IOBBIIMICHHEM TEMIIEPATyphl, a
TaKke TpU IuTeabHOM (Oosiee 3 9) XpaHEHWH 3aroTOBOK C HAHECEHHBIM (DOTOUYBCTBHUTEIBHBIM CIIOEM.
[loBrImIeHHasT BIAQXXHOCTH M TEMIEpaTypa OKpYXKaromledl cpenmpl, KpoMe TOro, YXYIIIAloT MEXaHHIECKYIO
MIPOYHOCTH M aAre3uio (OTOTYBCTBUTEIBHOTO CIIOSI.

@oTOpe3UCTHI HA OCHOBE IHA30COeIHMHEHUH. DT (POTOPE3UCTH! SBISIOTCS IMO3UTHBHBIMHU IO CIIOCOOY
0o0pa3oBaHMs PUCYHKA, T. €. MPHU AKCIIOHHUPOBAHWUHM OHH Pa3pyIIAOTCS MO ACHCTBHEM cBeTa. DOTOPE3UCTHI
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9TOT0 THUMA XapaKTEePH3YyIOTCS OYEHb BBICOKOW paspemiaromiei crmocoOHocThio (350—400 nuauit Ha 1 MM),
OTCYTCTBHEM «TE€MHOBOTO JyONEHWs» ¥ TOBBIIICHHOW XMMHYECKOH CTOMKOCTBIO, OAHAKO OHHU eIle OYeHb
JOpOTHE, TOKCUYHBIE U MIPUMEHSIOTCS TOJIBKO B TEXHHMYECKH 00OCHOBAHHBIX ciydasx. CBETOUYBCTBUTEIBHOCTD
00yCIoBJIeHa HaJIMYMEM «quazorpynm —N=N-—, KoTopble MoJ ASHCTBUEM CBETa pasiaraloTcst 1 00pa3yroTcs
TIPOXYKTHl B BUJE CJIOKHBIX OPraHWYECKHX KHCJIOT. DTH NMPOAYKTHl B HIEJIOYHOH cpene o0pa3yloT XOpOIIOo
PacTBOPHMBIE COJIH, KOTOPBIE CIOCOOCTBYIOT IPOSIBIICHHIO PUCYHKA.

®otopesuct PIII. Oorononumep ans nevarHslx miaat OIIII BeimyckaeTcs B BUAE TOTOBOrO NPOAYKTa MO
TY HVYO. 028.012. ®oTopesuct obiafaeT Xxopourei yCTOHYNBOCTBIO K JIEKTPOINTAM, MEXaHHYECKU TPOYEH,
HMEET XOPOIIYIO a[re3u0 K MOAI0XKKE M OOJIBIIYIO pa3peIalolyto criocOOHOCTb.

OnHako BBICYHICHHBII COW (OTOpe3ncTa BechbMa YyBCTBHTEICH K KHCIOPOLY, KOTOPBIH HHTHOHpYET
a3 dexT dporonommumepuzanun. s 3aUTHI OT BO3ACHCTBHS KUCIOpoAa (OTOPE3NCT MOKPHIBAIOT JTaBCAHOBOMH
IUIEHKOH i HaHoCAT ToHKui cioit IIBC.

DOTOPE3UCT «XOJOAHAS OMaNb» SABISACTCS TPOAYKTOM, aHAIOTHYHBIM (oropesucty DI, wu
MIPUTOTABINBAETCS HETOCPEICTBEHHO HA MPEINPHUITHH U3 OTACIBHBIX KOMIIOHCHTOB, K KOTOPBIM OTHOCSATCS
OcH3oNMpopManbACTHAHAS CMOJla, CyxXol comonmumMep, mnommddup TI'M, TUAPOXWHOH, METHIBHOJET,
pacTBOpEHHBIH B 3THI0BOM criupte (Ha 1 11 poTopesncta Heodxoqumo 820 M1 criupTa).

OtoT TN (oTopesucTa TakkKe 00JANaeT PSIOM IPEHMYINECTB mepen coctaBoM Ha ocHose IIBC, B
YaCTHOCTH OONbIIEH XMMHYECKOH CTOWKOCTBIO, IPOYHOCTBIO, CTAOWIBHOCTBIO, M  XapaKTepHU3yeTcs
OTCYTCTBHEM «TEMHOBOTO TyOJICHHSD).

®opmupoBanue 3amuTHOTO penbeda ¢ mnomormblo (doropesucta DI mpowsBoanTcs B TOH XKe
TIOCIIEI0BATENILHOCTH OTIepaliid, uyto u jursi ¢portopesucra [IBC.

[IposiBiieHNe pHUCYyHKA MPOU3BOIUTCS PACTBOPOM JBYYIUIEKHCIOTo HaTpus (kKoHIeHTparwenr 40 1/11) win
COJIbI KAIBIIMHUPOBaHHOM (KoHIeHTparmei 40 /1) mpu temmepatype 35—40 °C.

B omepanun ayOneHus HET HEOOXPIUMOCTH, TaK KaK 3alIMTHBIM PUCYHOK CO3JAeTCsl BEChbMa YCTOHYHMBOMN
TUIEHKOM.

W3 oTpaboTaHHOTO MPOSBHUTEINS MOKHO YTHIN3UPOBATH (POTOPE3UCT, N0OaBsas K mposBuTenio 10 %-Hbrii
pacTBoOp cepHO# KucioThl 10 pH 5—6 (o nuaukaropHoii Oymare).

KommoneHTB! (oTOpe3ncTa BHINAAAIOT B OCAJOK, KOTOPBIH OT(QUIBTPOBBIBAETCS OyMakKHBIM (HIBTPOM,
TIOJICYIIIMBACTCSl Ha BO3IyXE M BTOPHYHO HCIOJIB3YETCS Ul IPUTOTOBICHHS (POTOPE3NCTa B BHJIE CHHPTOBOTO
pacTtBopa.

CyInecTBeHHBIM HEJIOCTATOKOM JKHIKMX (OTOPE3UCTOB BCEX THIOB SBISETCS IOYTH  IIOJIHAS
HEBO3MOXHOCTh MX HCHOJB30BaHUS B 0a30BOW TEXHOJIOTMM JUIsl HAaHECEHHWS Ha 3aroTOBKH IUIAT C
MIPOCBEPICHHBIMA OTBEPCTHSMH, TaK KakK IIPH 3alMBKE OTBEPCTHH >KUAKUMH (poTopesucTtamMu 0OpasyroTcs
BBITSDKKH, HEPOBHOCTH | APYyTue NeeKTsl, 3aTpyaHstomue (oToneuars.

JpyruM MX HEJOCTAaTKOM SIBIAETCS Malas TOJIIMHA CJIOSI 3alUTHOTO PUCYHKA, BCIICACTBHUE HYETO IPH
rajJbBaHMYECKUX OINEPAIMAX OCAXKIAEMBII METallI, pa3pacTrasch, 00pa3yeT TpuOOBHIHYIO (JOpMY NPOBOJHUKA.
Opnako ucnonp3oBanue ¢otopesucta PIIIT B 6a30BOH TEXHOJOTMH HMEET MECTO B TeX CIIydasx, KOTria
(hOTOPE3NCT HAHOCUTCS Ha 3arOTOBKY C METAJUTM3HMPOBAaHHBIMHU OTBEPCTHSMH Ha BAJIKOBBIX yCTaHOBKax. Torma
OH HE TIOTI31aeT B OTBEPCTHSL.

Jnst 3ammTel IpH 9KCIOHHPOBAHUK MOBEPXHOCTHOTO CiIosi (poTOpe3rcTa OT BO3ICHCTBHS KUCIOPOAA H
030Ha Ha IUIaTy HAHOCST OKyHAaHHWEM CJIOHM JKEJIaTHHBI, KOTOPBIH JIETKO YAAISETCS B INPOLECCE MPOSIBICHUSL.
OCHOBHBIE XapaKTEPUCTUKH XHUIKHX (hoTopesucToB npuseaeHs B [OCT 23727—70.

14. Cyxue niieHo4HbIe (JOTOPE3UCTHI

Cyxue mieHouHble (Gotope3ucTtsl CIID mpeacTaBisioT coOOH TPEXCIOWHYI0 KOMITO3UITUIO, B KOTOPO
TIEPBBIA U TPETUH CJIOM — 3alllUTHBIE, a CPETHUN CIION TpeacTaBiIsseT co00il COOCTBEHHO (OTOPE3UCT BeChMa
ciioHOro coctaBa. OCHOBY (DOTOPE3HCTa COCTABJISIOT MOHOMEPHI C JBOMHBIMH CBSI3SIMH, CIIOCOOHBIE K
MOJMMEpHU3ALUK TI0]T JEWCTBUEM CBETa, M MOJMMEpHbIE CBs3ylolre. B cocraB (oTope3ncTa BBOIATCS TaKKe
CCHCHOWIM3aTOpPhI, HWHIHOMTOPHI, aJIre3WBBI, KpacuTenu U Iwiactudukaropel. CTpykrypa (doTopesucta
TIpeCTaBJIeHa Ha pHc. 7.

NmnopTHeIe copTa (oTopesucta TMna «PHCTOH» BBIMYCKAIOTCS B UYCTHIPEX MOAUGUKAIMIX H UMCIOT
tonuuny ciost 12,5; 25; 37,5 u 62,5 MxMm.

OrteuvecTBeHHbIE MIeHOUHBIE (hoTopesucTsl Mapok CIId-1, CIId-2, Beimyckaemsble mo TY6-17-359—77,
uMetoT Tommuay mieHkd 20, 40 n 60 mxm. HexoTtopsie cBoiictBa CII®-2 onucanst 8 'OCT 23727 — 79.

[TneHoYHBIE (POTOPE3UCTHI 3HAUUTEIBHO TEXHOJIOTHYHEE YKUAKUX 00eCIIeUnBaIOT BO3MOKHOCTh HAHECCHHS
pPHCYHKA CXEMbl Ha 3arOTOBKH C OTBEPCTHSIMH, OOJIQJIAlOT BBICOKOW CTOMKOCTBIO K ACHCTBUIO TPABHJIBHBIX
pPacTBOPOB W K OJIEKTPOJIMTaM TalbBaHMYECKMX BaHH. VX paspemiaromias CHOCOOHOCTh OOecreyrBaeT
MOJIyYeHUE MHUHHMAJIbHOW IIMPUHBI TPOBOAHMKOB W 3a30poB 0,15 MM. Cyxue MIeHOYHBIE (OTOPE3UCTHI
HAHOCATCS HA TUIAThI TOCPECTBOM MPOKATHIBAHUS UX FOPSYMM BATUKOM Yepe3 3alUTHYO JABCAHOBYIO IICHKY
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B ycTaHOBKaX-JTamMuHaTopax. Temmeparypa BajmukoB 100—120 °C. 3amuTHas MOIMATHICHOBAS IICHKA TIEpe]T
9THM OT/IEISICTCS] U HAMATBIBAETCS HA BCIIOMOTATENIbHYIO OOOMHY.

Puc. 7 Crpykrypa mjieHo4uHOro d¢orope3ucrta: 1 — moJumdTHJIeHOBasi TJIeHKa; 2 — CyXoil
(¢oropesuct; 3 — mieHka gaBcana

7 N\

Puc. 8 Cxema HaHeceHHUs NJIEHOYHOTro (oTope3ncra: 1 — 6G00MHA I HAMOTKH MOJIUITUIEHOBOI
IJIEHKH; 2 — pYJIoH (hoTope3ncra; 3 — oTAeNUTEIbHBINA BATUK; 4 — NPUKUMHOI BaJIMK; 5 — nuiara

Cxematnuecku onepanus uameceuns CII® npeacraBneHa Ha puc. 8. B tom cmyuae, korma CIID
HAHOCUTCS C IIEJbI0 3alUTHl OT BBITPABIMBAHMS, HCHONB3YIOT (OTOPE3NUCT TONMMHONW 20 MKM; s
raJbBaHMYECKUX ONepaluil IPUMEHSIOT IIeHKyY TommuHoi 40—60 MkM.

Cnemyer UMeTh B BUIy, 9TO B IPOLECCE JIAMUHHPOBAHHUS (HAKaTKM) BBIIEISIOTCS Ta3000pa3Hble MPOAYKTHI
B BHJE XJIOPHPOBAHHBIX YIJIEBOJOPOJOB — XJIOPHUCTBIH METHJIEH M TPHUXJOPITHICH, KOTOPbIE OTHOCATCSA K
KaTeTOPUH BEChMa TOKCHYHBIX BEIIECTB, ITO3TOMY B YCTaHOBKaxX OISl JIAMHHHPOBAHHS IIPEIyCMaTPUBACTCS
BBITSDKHAsE BEHTWIALMOHHAs cucTeMma. [locine Hakatkn CII® mmatel BeIAepkuBaioT a TedeHue 30 MuH mpH
KOMHATHOH TeMIIEpaType B IIOMELICHHHU C XKEITBIM CBETOM (TaK HA3bIBAEMOE «HEAKTHHHYIHOE» OCBELICHHE) AT
CHATHSA BHYTPCHHHUX HANPsDKEHWH O IUICHKE. DKCIIOHMPOBAaHHWE IPOU3BOIAT Yepe3 IMPO3PAvHYI0 JIABCAHOBYIO
IUICHKY TaK e, KaK M JUIS JKUIKUX (POTOPE3UCTOB, NMPUMEHSS YIbTPa(HOJIETOBBIH MCTOYHHMK CBETA B BHIE
PTYTHO-KBapLEeBbIX JaMn c¢ auana3oHoMm chektpa 300—400 wm. IIpomomxuTensHOCTh SKCHOHUPOBAHUSA
OTIpeNIeNIsIeTCs ONMBITHBIM MyTeM. IleperpeB IIaThl HEAOIMYCTUM, TaK Kak MPHU 3TOM MPOUCXOJUT NPHIUIAHUE
3alIMTHOW JIABCAaHOBOHM IUICHKH K (oTope3ncty. Ilociie sKCIIOHMPOBAaHMS 3arOTOBKA ILIAT BBIIEPKUBACTCS B
teyenne 20—30 MHH B 3aTEMHEHHOM MeCTE€ JUISi TOTO, YTOOBI 3aBEpUIMJICS IPOLECC MOIMMEPH3ALUH TeX
y4dacTkoB (poTopesucra, Ha KOTOpbIE BO3EHCTBOBAN CBET. [IposiBieHne M300paXKeHUsI pHCYyHKa TIPOU3BOHUTCS B
YCTaHOBKAx CTPYHHOTO THIIA JEHCTBUEM PACTBOPUTEN METHIXIOpodopma B TedeHne 1—2 MuH.

VYnanenue (oTOpPE3UCTa MO OKOHYAHHH ONEPAIMU TPABICHUS WM TajJbBaHUYECKOTO MOKPBITHS CILIABOM
OJIOBO—CBHHEIl NPOM3BOAAT TAKKE PACTIBUICHHEM PACTBOPHTENS XJIOPUCTOTO METHJIEHA MOA Oojee CHIbHBIM
nmasineaneM (0,3—0,4 MIIa). C menpio Oojiee TOJHOTO YAAJCHHS OCTATKOB (HOTOpPE3UCTa U TUICHOK
OpPTaHWYECKUX MAaTEPHUAJIOB IUIATHI JOMOIHUTENBHO ITOJBEPTralOT CTPYHHON MPOMBIBKE BOAOH IOX JaBICHHUEM
0,2—0,3 MIIa.

[Tpu o6pabotke CIID cremyer MMeTh B BHAY, YTO PACTBOPHUTEIH — METHIXIOPO(OPM M XJIOPHCTHIA
METHJIEH — HETOPIOYHU, HO UPEe3BbIYaiHO TOKCHYHEL. [103TOMY Bce omepanuu, CBsI3aHHBIE C UX NPHUMEHEHHEM,
JOJDKHBl TPOM3BOAUTHECA B XOPOIIO 3arepMETHU3UPOBAMUBIX YCTAaHOBKAaX, OCHAIICHHBIX BBITSDKHBIMU
yCTpOMCTBaMHU.

B ycraHoBkax 1ns TposBIEHHS W CHATHS (OTOpE3ucTa INPeNyCMaTpUBAETCSl 3aMKHYTBIH IIMKI
UCTIONB30BaHMs pacTBopuTenei. [locie opolIeHus miIaT pacTBOPUTENH MOCTYHAIOT B TUCTHIUITOP WU YHCTHIE
pAacTBOPUTENM TIEPEKAYMBAIOTCS HA IIOBTOPHOE HCHONb30BaHHE. KyOOBbIE OCTAaTKM OT JUCTHIUIILUH
TICPUOANYECKH M3BIIEKAIOTCSI M OTBO3SITCS 3@ IPEJEIbl HACEIEHHBIX IyHKTOB AJISI 3aXOPOHEHHS B CHELHAIBHO
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OTBEICHHBIX MECTaX WJIM CXWIAIOTCS B IeYaxX C YJIaBIMBAHHEM IPOINYKTOB CTOPAaHHs BOJOW BO HM30exaHHE
3arpsA3HeHus  aTMoc(hepsl  XJIOPOCOIEpKalIUMK  Ta3000pa3HeIMH  BemiecTBaMH  ((OCTEHOM, XJIOPHCTHIM
BOJIOPOJIOM).

C 1uenplo yMmeHblIeHHs NPO(EeCcCHOHATBLHOM BpeAHOCTH omeparuu 1o obpadorke CIID B TOKCHYHBIX
PacTBOPHTENSX U peIIeHus MpoOeMbl 00€3BpeKUBaHNS U YHUUTOXKEHHSI OTXO/I0B IPOU3BOJICTBA pa3pabOTaHbI
1 BBIITYCKAIOTCS IPOMBIIIJICHHOCTEIO (hOTOpe3ncThl BojomenouHoro nposierns: TOIIK (TY bIY0.037.074) u
CII®-BIII (TY 6-17-1086—80) doTope3ucTsl 3TOro THIIA MOXKHO NPHMEHATH TOJNBKO B TEX CIIydasX, KOTIa
TOCNIEAYIONINE TAIbBAaHUYECKHE W XMMHYECKHE OICpallii TPOM3BOAATCS B HEWTPAIBHBIX WM KHCIBIX
pactBopax. IIposiBieHne M300paskeHHST HPOU3BOIUTCS B 2 %-HOM pPacTBOpe KalbLMHHUPOBAHHOW COMBI, a
yraneane — B 2 %-HOM pacTBOpE €AKOTo HaTpa. B pe3ynbTaTe B pacTBOpax IMOCTENICHHO HAKaIIMBAIOTCS
MPOXYKTHI, BXOISIINE B COCTaB (poTope3ucra. DTH MPOLYKTHl YNANSIOTCS IMyTEM IOJKHCICHHS PacTBOPa
mposiBuTenst 10 %-HBIM pacTBOPOM CEpHOH WM CONSHON KHCIOT. Brimamarommii ocamoK MpPOIyKTOB
OT(GHUIBTPOBBIBACTCS, TOACYIINBACTCS M YKIAObIBACTCSI B Tapy JUIA TEPECBUIKM B MECTa YHHYTOXKEHHSA
TIPOMBITIIIEHHBIX OTX0M0B. [l 0O0paboTkm mueHouHOTO (hoTopesucTta Thma CIID-2 mMmeeTcs HEOOXOIUMBIH
KOMIUIEKT 000pPYAOBAHUSI B TOM HCIIE:

1. VYcraHOBKa OKCIIOHMPOBAaHWS pHUCYHKa C TOYEYHBIM MCTOYHHUKOM CBETa, O0ECHeYMBaIOIas
OCBELICHHOCTh BHYTPH 3arpy304Hoii pamsl 10 45 KJIk.

2. VYcraHoBka NposBiIeHHS (OTOpE3nCTa, MpeaHazHayeHHas st npossieHus CIID-2  crpysmu
XJIOPHPOBAHHBIX pacTBOpUTENel Ha 3aroToBkax pasmepom™ 500X500 mMMm. YcraHOBKA KOHBEHEPHOTrO THIA CO
CKOpOCTBIO KoHBeiiepa ot 0,2 10 4 M/mun. IIponsBoauTensHOCTs 10 10 M*/4. B KOMIUIEKT YCTAHOBKH BXOJST
JUCTHIIISITOP, CIIOCOOHBII nepernath 1o 100 /4 MeTmi XJopodopM B HIIH XJIOPHCTOTO METHIICHA U YCTAHOBKA
OYHCTKH BOJIBI C MIPOITYCKHON cIocoOHOCTRIO 10 1000 J1/4.

3. YcraHoBKa CHATHSA (DOTOPE3NCTa WM CETKOrpadHUECKHMX KPACOK paccUMTaHa TaKkKe Ha CTPYHHYIO
00paboTky twiat pasmepoMm 10 S00X500 MM M aHAJOTHYHBIMHU IapamMeTpamu Mo npousBoguTensHocTH (10
M/). Y CTaHOBKA TaKKe KOMILICKTYeTCs JUCTHIISTOPOM C MPOH3BOXHTEIEHOCTEO 10 100 11/4.

HNmeercss ombIT ynmaneHus cyxuxX TUIeHOYHBIX (oTtopesnctoB (tuma CIID-BIIl) s1ekTpoXuMHUYecKuM
CIIOCOOOM IIyTE€M KaTOIHOW 00pabOTKM B CIa0OIIENIOYHBIX PACTBOpaX MM XUMHUYECKH B TOW JKe cCpesie ¢
HaJIO’KEHHEM YyJIbTpa3Byka yacToror 10 xI'm.

JLna ¢otopesnucra BopomienoyHoro mnposieiueHus tuna CIID-BII[ uMeroTcs JIMHUM TPOSBICHUS H
ynanenus. OOe JIMHUM KOHBEHEPHOTO THNA KOHCTPYKTHBHO aHAJIOTHYHBI JIMHHMAM TpaBieHus. JIuHum
MOJYJIFHOTO THIIA, OHU KOMIIOHYIOTCSI U3 OTAEJIBHBIX Y3JIOB, BBITIOJIHSIONIMX ONEpalvid 00paOboTKH, TPOMBIBKH
U cynikd. B cocraBe nuHMI HMeeTCst MOy HAOIIOACHUS ISl KOHTPOJISt KaYECTBa BHITIOJIHEHHUS OIEPaLlUH.

IIpu pabore ¢ CcyXUMH IUIEHOYHBIMH (DOTOPE3UCTAMH BCTPEHUAIOTCS HETOJIAJKH, MPUYUHBI KOTOPBIX
TpeacTaBiIeHbl B Ta0m. 11.

Taoauna 11.
OcHOBHbIE HENMOJIAKH NPH NOJYYeHUH 3aIIHTHOT0 PUCYHKA ¢ IOMOLIbIO IUIEHOYHBIX (hoTOpe3ucToB
Bun nedexra ITpuumab nedexra
CKJIaJIKH ¥ B3yTHS B IUICHKE [Tioxast HAMOTKa pyJIOHa
He oTperynupoBaHo HATSDKEHUE B TUICHKE
OTciauBaHue TUICHKU C 3aTOTOBKH [T10xast HOATOTOBKA IMOBEPXHOCTH 3arOTOBOK
Hapyiienre pe:xuMOB HAHESCCHUS
MexaHUUECKUE BKITFOUCHUS 3arps3HEHHOCTh  (POTOpE3WCTa WM  BO3IYIIHOM

CpeAbl NTOMCHICHU S
[Tnoxoe OTACJICHUC JIABCAHOBOM  ILICHKH npu IloBEIIcHHAS TeMIICpaTypa HWJINW  YBCJIWYCHHOC

TMPOSABJICHUN BpEMs ITPU SKCIIOHMPOBAHUN
Ha6yxaHHe, MPpUNOAHATBIC Kpasd, pa3pyuicHue HeI[OCTaTO‘IHOG OKCIIOHUPOBAHUC
3allIATHOT'O pUCYHKaA Hepe,uepmca IIpy MPOABJICHUN

Hapymenue pexxuMoB HaHECEHHUS
[Mpwmmanue  ¢oTomabnoHa K  IUIEHKE NpH | 3aBBIIIEHA TEMIIEpaTypa B 30HE SKCIOHUPOBAHUS

HKCTIOHUPOBAHUHT HecootBercTBue BpEMEHHU BBIICPIKKH
XapaKTePUCTHKAM JIaMII
®DOoTOpE3UCT HE yIaIIeTCs W365ITOYHAS TONIIITHA METAUTYECKOTO OKPBITHS

3arpsa3HeHHBIH pacTBOp IS yAAICHUSI
Henocrarounoe maBneHne, moa KOTOPBIM IOAAETCS
pacTBop
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15. CeTxorpadus

MatepuanoM mias cerdaroro Tpadapera MOTYT CIYKHTh IIEITKOBas CETKa, CHHTETHYECKHE TKaHb,
MeTayuindeckne ceTkd. IIlenkoBele CETKH JIETKO BBITSATHBAIOTCS M CKIOHHBI K HAaOyXaHHWIO OT BO3IEHCTBHSA
pacTBOPUTENICH, TOITOMY B HACTOSIIEE BpEeMsI OHU MPUMEHSIOTCS O9eHb peaKo. boiiee yCTOMYMBEI K UCTUPAHUIO
1 JEHCTBUIO XUMUYECKUX PEAreHTOB MOJMAMHIHBIC U MOJUI(PUPHBIE CETKH TUIOTHOCTHIO OT 56 10 180 HuTEH Ha
1 cm.

Kanponosas cetka 49—76 Boimmyckaetcst aiist TpadaperoB mo OCT 1746—71. Metanmnmueckue cetku (TY
14-4-507—74) Haubonee MPOYHBI, C HUX JIETKO CMBIBAKOTCS KPAcKH, HO OHM MEHee 3nMacTudHbl. [Ipu BeIOOpE
CETKM HEOOXOAWMO YUYHUTHIBaTh CBOMCTBA INMEYaTHOW KpacKd; BaKHO 4YTOOBI OHA XOPOILIO INPOXOIMiIa 4Yepes3
STYeWKN CeTKH He 3a0uBast ux. Pasmep siueex qomkeH ObITh B 2,5—3 pa3a 0oJblIe 4acTHI] TUTMEHTA.

Cerka noipkHa OBITH XOPOIIO HATSHYTAa B paMe C MOMOIIBIO MEXaHHYECKOTO WM ITHEBMaTHYECKOTO
ycTpolicTBa ¥ 3akperuieHa kieeM b®d-4 wmm agresmBom 2B. Ilepen HaHeceHmem Tpadapera CETKH
o0e3xupuBaTCsA: MeTtamdeckne — B 20 %-HOM pacTBOpe CHHTaHONA WM (KaTomHoe 00e3KMpUBAHKE) B
IIEJIOYHOM pacTBope mpu Temmeparype 25-30 °C. KanpoHoBbIe CeTKH 00E3)KUPHUBAIOTCS BEHCKON H3BECTHIO.
[omy4yenune Tpadapera OCymIeCTBISIIOT IPSIMBIM HIIH KOCBEHHBIM CIIOCOOOM.

IIpsmoit crioco0 3akimoyaeTcsi B HAHECEHUHM Ha HaTsSHyThle ceTku ¢orope3nctoB tuna ®CT-1 (TY 610-
028-029) nmm xommosunuu «PDotocer-xk» (TY 6-15-01-138—77) u dopMupoBaHHH H300pAKEHUS METOJOM
¢doromneyaru. B aToM ciryyae T4EHKH CETKH MITH TIOJTHOCTHIO OTKPBITHI HIIH 3aKPBITHL.

KocBeHHBIH croco0 3akiiodaeTcsi B IEPEHECCHUH PHCYHKa U3 IUICHOYHBIX MaTepuanoB Ha ceTKy. K Takum
MarepuaiaMm oTHocsitcst nurMeHTHast oymara (TY 29-04-06—70), menka KIIT-1 (TY K®25—75) nnn rurenka
CII®d. KocBennble criocoObl AaloT 0ojee KaueCTBEHHOE M300pakeHHE, HO THPaKECTOWKOCTh TpadapeTra HHXKe
(mo 600 OTTHCKOR), U MpoIIECcC MOTy4YeHUs Tpadapera Ooiee TUTENCH.

HanbOonee mepcrnekTHBHBIM SBISIETCS CIIOCO0 HM3rOTOBIEHHs Tpadapera ¢ NMpuMeHeHHeM (OTOpe3HcTa
«@otocer-x». [lomydyeHHBIH TakMM CIIOCOOOM PHUCYHOK YCTOHYMB 110 OTHOIICHHIO K BOJE, CIUPTY, OyTHII-
arneTary, yaWT-CIIHpHUTY, ameToHy. TupaxkecToWkocTh Tpadapera mpu 3ToMm coctaBimsser a0 4000—5000
OTTHCKOB, TPOJODKUTENBHOCTh TIpoIlecca HM3TOTOBIeHHs Tpadapera — He Oonee 30 mmH. Kommosurwst
HAHOCHUTCS TIOJIMBOM Ha HATSHYTYIO CETKY, BRIDABHUBACTCS PAKEIIEM.

Ha ¢oromabnon Bo n3bexaHWe NMPWIAMAHHUSA €r0 K CETKe HAHOCAT aHTHAIATre3WOHHBIH cioi (5 %o-HbIi
pacTBop napaduHa B yalT-CIIUPUTE).

OKCITOHNPOBaHUE N300PaKEHUS IPOM3BOIAT C IOMOIIBIO JIAMIT YIBTPA(pHOIETOBOTO U3IyUCHHS B TCUCHHE
3—5 muH mpu ocsemieHHocTd 3000—3500 nx. IlposBneHHE BBINOIHSIOT C MOMOIIBI0 BaTHOTO TaMIIOHA,
CMOYEHHOTO B 3THJIOBOM cnupTe. Paspemaromas criocobHocTs doropesnucta (40 munuii Ha 1 cM) criocodcTByeT
TIOTYYCHHUIO 3a30POB MEXIY ITPOBOAHUKAMH 110 0,2 MM.

OcHOBHBIMH ~ TIpeuMymiecTBaMu  ¢oropesncta  «DoroceT-K»  SBISAIOTCS  €ro  CIOCOOHOCTb
TIOJIMMEPHU30BATHCSl B JKUJIKOM COCTOSIHHM, BO3MOXKHOCTH HCIIOJIB30BaHHUS BECbMa IIPOCTOrO 0OOpYAOBaHUs, a
TaKk)Ke MUHIMaJbHAs 3aTpaTa BpeMEHH Ha IIOATOTOBKY TpadapeTa.

[Tocne HaneceHWs1 M300pakE€HHS YYaCTKH CETKH, CBOOOIHBIE OT MX PHCYHKA, ITOKPHIBAIOTCS CIOEM Kies
B®-4. [Tpn HEOOXOAUMOCTH PETYIIMPOBAHUS NePEKTOB PUCYHKA MOYKHO MCIIOIB30BaTh HUTpodMaib HII-25.

3amuUTHRIE PHCYHKM Ha IUIaTaX IIONydal0T C TIOMOLIbI0 TpadapeTHBIX KPacoK, BBIMTYCKACMBIX
TOPXKOBCKHM  3aBOJIOM MOJUTPpaUIecKHX KpPacok ¥ APYTUMH TPEANPHATHAMH  TOJIHATPAPUIECKOH
MIPOMBIIICHHOCTH.

Jnst HeraTUBHOTO Tpoliecca MPUMEHSIOTCS CIUPTO-0EH30CTONKIE M IIEJI0YeCMBIBAEMBIC KPacKu: royoas
CT3. 12—35 (TY 29-02-725—77), xenras CT3. 12—51 (TY 29-02-740—78), cunssa CT3. 12.2 (TY Kd
248—280).

Ilepsoble ABa Tuma kpacok cymatcs npu Temnepatype 60—70 °C B teuenue 45—55 muu. Kpacka CT3.
12.2 pazpaboTtaHa JuId NPUMEHEHHS B aBTOMATHYECKUX JIMHUSX, TAE CYIIKA OCYILIECTBISICTCS BO3JCHCTBHEM
yAbTpahHONETOBBIX MCTOYHHUKOB cBeTa. [IpomomkurensHOCcTh cymku 10—16 c. Bonee nemeBas kpacka s
HETaTHUBHOTO IIpoIlecca — JIMTONOHHBIE Oeimiia, HO OHA TpeOyeT Ooiee MIUTENBFHOTO M CIOXHOTO Iporiecca
CYIIKH B TYHHEIBHBIX CYIIHIIKAX.

JIiss TIO3UTHBHOTO TIpoIlecca IMOCTaBIseTCS TalbBaHOCcTOWKkas kpacka CT3. 13 (TY 29-02-558—76),
paccunTaHHas Ha pacTBophl, uMeromue BemmauHy pH 0,5—8,0. Cioit kpacku TonmuHoN 30 MKM CYIIUTCS TIPH
temrieparype 50 °C B Teuenne 8 mmH, B nipu Temneparype 100 °C — 5 munH. sl MO3UTHBHOTO Tpoliecca
MOXKHO Takxke ImpuMeHsTh kpacky CT3. 12— 51. Jlng MapKUpOBKM NEUYaTHBIX IIAT PEKOMEHAYETCsl Kpacka
CT3. 19—53 (TY Kd 251—L80).

[Ipn newyaranum HEOOXOAMMO YYHTHIBATH Clieiylolnee. BenndnHa 3a30pa MeXTy CETKOM M 3aroTOBKOM
JOJDKHA OBITh 1—3 MM — 1t KanpoHoBo u 0,8—1,5 MM — 7SI METaJUTHUECKOW CETKU. YTOI MEYaTaroIIero
pakenst k moBepxHocTu Tpadapera 45—60 °C. Pakenb wusroraBnuBaeTcss M3 OEH30CTOMKON pPE3WHBI WIIH
noinyperana. Kpacka CT3. 12— 51 pa30baBiseTcs STHILEIO30J6BOM WM yalT-cnupuroM, kpacka CT3.13—
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CMECBIO TETpajiMHa U OCH3WJIOBOTO CIHPTAa B OTHOUICHHH 4:1, yaWT-CIIMPUTOM WM XJIOPUCTBHIM METHIICHOM.
ITocne pabGoter TpadapeTHble (QOPMBI ClEAyeT TINATEIBHO OTMBITH OT KPAcKH CMEChIO YaHT-CIIUPUTA C
arieronoM 1:1. Ynmanenue kpacku CT3. 12—51 mMoxHO Tpon3BOANTE 5%-HBIM PacTBOPOM €IKOTO HATpa IpH
temrnepatype 25—35 °C B Teuenue 3 MuH. {11 yMEHbIICHUS IIEHOOOPA30BaHHUS PEKOMEHIYETCSI BBEICHHUE B
pactBop HebombIIoro (2—4 %) konudecTBa neHoracutenei, HanpuMep K2-10-01 (TY 6-02-587—73).

Hexortopble U3 nmedeKToB, BCTpedarolmuecs NMPH CETKOrpaHYecKOM CIOCO0E ITONIy4eHHs 3alluTHOTO
penbeda, npencrasieHs! B Tabu. 12. TexHomormyeckne MpoIecchl MOArOTOBKU CETKOTpaMUecKUX CTaHKOB K
pabore, M3roToBNIEHHs TpadapeTHBIX MMEYATHBIX (OPM, HOATOTOBKH IOBEPXHOCTH CETOK, ITOJyYEHHs PHCYHKa
Ha TpadapeTHOIl Ie4yaTHOH pame IMpPSIMBIM M KOCBEHHBIM criocobom mpencraiensl B 'OCT 23727 — 79.
OOopynoBanue mst ceTKorpaduueckoil medaTw AEIUTCS Ha OCHOBHOE M BCroMorarenbHoe. K ocHOBHOMY
000pYIOBaHHUIO OTHOCSITCSI aBTOMAThI, MOJTyaBTOMAThl WJIM PYYHBIE CTAHKH A HAHECCHHUsS PUCYHKAa CXEMbI Ha
3arOTOBKH MEYATHBIX IUIAT ¥ YCTAHOBKA CYIIKH KPACKH Ha IUIATAX.

Taoauna 12.
OcHoBHbIe AedeKThI IPU MOJYYeHHHU 3aLIUTHOI0 peabeda MeToA0M ceTKorpapun

Bunx nedexra ITpuamHbl neheKToB

Hemnponeuatka smeMeHTOB H300pakeHHS puCyHKa | HemocTatouHoe KOMTMYECTBO KPACKK Ha CETKE

CXEMBbI Ha OTTHCKE Henocrarounoe wiu W3NMIIHEE JaBICHUE HAa CETKY
MIPY TIeYaTu
Henocrarounas skecTKOCTh pakest
Tpadaper m1oxo nposiBIcH
Hwuzkas Teky4ecTh Kpacku

CwMmelleHre pucyHKa CXeMbl UpesMmepHoe JaBlICHUE PaKeisd Ha CETKY
Bomprmas BenmumHa 3a30pa Mexmy TpadapeToMm H
3arOTOBKOM

Pacrtexanue kpacku Huskas BA3KOCTh Kpacku
Bonbiioe naBpnenue pakens

OTTHCK IpUINTIAET K CETKE [ToBpIIeHHAS TUTTKOCTH KPACKU

Henocratounslii 3a30p MEXKLy CETKOM U 3arOTOBKOM
YMeHbIICHHE 3J€MEHTOB pHCYHKa CXeMBl Ha | PHCYHOK cxemsl Ha Tpadapere HeIOmpOsBICH
OTTHCKE [ToBrIIeHHAS BA3KOCTH KPACKH

Bonpimoit yrom HakiioHa pakens K Tpadapery
Bricokas CKOpOCTh nieuaTaHust

OcTtaTku KpaCKu Ha MOBEPXHOCTHU 3arOTOBKU Huskas KOHIICHTpAaIus pacTBOpPA 1CJI09N
Haxomrenne KpacCKu B paCTBOpPEC
CHIbKeHHE COIIPOTUBJICHUA U30JIALINA Ha I1J1aTC HeI[OCTaTO‘IHaH HeﬁTpaﬂH?;aIlHH mCJIOYHOTO

pacTBOpa, UCIOJb30BAHHOTO IPU CHATHUU KpAaCKH
[1moxast OTMBIBKA IIAT MOCIIE CHATHS KpacKu

W3 MHOTMX KOHCTPYKLMH CTaHKOB HauOOJbIIEe pACIPOCTPAHEHHE ITOMYYMJI OJHONO3MIHUOHHBIA C
MOJBI)KHBIM CTOJIOM M HENOABIKHBIM paxeneMm mnosyasromar IICIIIN-901. Ero mpomsBomutensHOCcTs 400
3aroToBOK IIaT pazmepom 300X400 mm.

B xommurekte k mosyaBTomaty IICIIIT-901 mocTaBnsercs TepMopaaWalliOHHAsS YCTaHOBKA CYIIKH
koHBeliepHoro tuna. [IpomsBoautenbHOCTH e oT 100 mo 300 3aroTOBOK IJIAT B Yac, TEMIIepaTypa B 30HE CYIIKH
ot 40 mo 100 °C.

K BcromorarensHOMYy 00OpYIOBAaHHIO OTHOCATCS YCTAHOBKH A HATSDKCHUS CETKH, YCTAHOBKH IS
9KCIIOHUPOBAHUSI U MIPOSIBIICHUS CETYATHIX (POPM, CTAHOK JUISl 3aTOYKHU paKeIeH.

VYcranoBka HarskeHus cetku ITYHC-901 mpennazHaueHa Aisl paBHOMEPHOTO HATSDKEHUS KalpOHOBOM
WJIN METAUINYECKON CETOK C 3aJaHHBIM YCWINEM M NpPUKIEHBaHUS MX K TpadapeTHoil ¢opme. Ha ycraHoBke
BBITIOJIHAIOTCS  CIICAYIOIINE ONepaluu: 3arpy3ka TtpadaperHoil (opmbl, yKiIagka CeTyaToro IOJOTHA H
3aKpeIUIeHHe €ro B 3aKMMaX, YBJIQKHEHHE CETKM (KalpOHOBOW), HATSDKEHHWE CETKH, NMPHUKIEHBAHUE CETKH,
CylIka Kies (B €CTECTBEHHBIX YCIOBHUSX), OOpe3Kka CeTKM MO KOHTYpy (opmsbl. IIpoBepka HAEHTHYHOCTH
HaTSDKEHHMST CETKM OCYHIECTBIISIETCS CHENMAIbHBIM TPHOOPOM, BXOISIIMM B KOMIUIGKT YCTaHOBKH.
MakcumanbHble pazMepsl Gpopmbl 668X648 MM, muauManbabie — 150 X 100 MM. Crioco0 HaTsKEHUS CETKH
ITHEBMAaTUYECKHH; MAaKCUMAaIbHOE JIBIDKCHHE BO3/LyXa, T0JJaBaeMOro B THeBMOLMIHHAPHI, 0,6 MITa.

YcraHoBKa OKCIIOHMpPOBaHUS ceTdaThix TpadaperoB YOICT-901 paccunrtaHa Ha SKCIIOHUPOBaHUE
ceTdyaThIX TpadapeToB ¢ HaHeceHHbIM (orTope3nctoM «doTtocer», PIIII, a Tarke mIA IKCIIOHUPOBAHUA
MUTMEHTHOW Oymaru. YCTaHOBKAa IpPENyCMaTPUBAET BO3MOXKHOCTh 3KCIIOHHPOBaHMSA ()OPM pasMepoM 10
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660X640X20 mm. Hcrounuk cBeta — 11 mromuHecneHTHBIX Jamn JIV®-80. Tlpmwxum QoromadioHa k
TpadapeTy — BaKyyMHBIH,

VYcranoBka nposiBiieHus1 Tpadapetbix hopm YIITD-901 npenHazHaveHa Al BBITOJHEHUS CIIETYIONIHX
orepanuii: 3arpy3ku TpadapeTHoid GopMbl B hopMpAepKaTelb, IPOSBICHUS PUCYHKA CXEMBI MPOSBISIONIIM
pacTBOpPOM, NMPOMBIBKH BOAOIIPOBOJHOM BOJOW, MPOIYBKH CXKATHIM BO3YXOM, CYIIKH HArpeThIM BO3IYXOM.
VYcranoBka npenycMmarpuBaeT npossieHre Gopm pasmepom 1o 600X640 mMm. Ilposeistomuii pacteop (Bona,
pacTBOp COJBI MIIM 3THIIOBBIN CITHUPT) 1MoaeTcs n3 GOpCyHOK ¢ TemrepaTypoi ot 18—20 no 45—65 °C.

CraHOK ISl 3aTOYKM paKeleil OCyHIeCTBISET 3aTOYKy pakeseil W3 IosimypeTaHa aOpa3WBHBIM METOJIOM
G OBaHMS.

V. TAJIbBAHUYECKUE ITPOLHECCHI

16. MeaHenmne

MenHeHne sBISE€TCS OCHOBHBIM TajbBAaHMYECKMM MPOLIECCOM B IPOU3BOJCTBE IMEYATHBIX IUIAT;
raJbBaHMYECKUM MEIHEHHEM IIOJIy4aloT CIOH MEI B MOHTaXHBIX M IIEPEXOJHBIX OTBEPCTHAX, & TaKKe
MIPOBOASAIINI PUCYHOK B TIOJNYaJIMTHBHONH TeXHOJOTMH [6,7]. M3 IIENOYHBIX 3JIEKTPOJIMTOB Hamnboiee
pacIpoCcTpaHEHHBIMH B IIPOM3BOJICTBE SIBIISIOTCS NMHUPOQOCchaTHbIE DIEKTPONUTHL. V3 KHCIBIX 3JIEKTPOJIMTOB
n3BecTHH! propOopartHble, Cynb(aTHbIe, KpeMHE(TOPUIHBIE HIIEKTPOIUTEI, B KOTOPBIX MEIb HAXOAUTCS B BHIE
coneii: Cu(BF,),, CuSO,, CuSiF, u HekoTOpBIC ApyrHe (OKCAIATHEIH).

HI/IpO(i)OC(l)aTHLIﬁ OJICKTPOJIUT. OCHOBHOI KOMITOHEHT OJICKTPOJINTa — KOMIUIEKCHasA COJIb MEOU —
06pa3yeTca B pE3yJIbTaTE PaCTBOPCHUA HI/IpO(i)OC(i)aTa MEIN B H30BITKE HI/IpO(i)OC(i)aTa KaJiis 1o peaknusaM:

2CUSO4+K4P207 » CU2P207+2K2804,

Cu,P,07 + K4P,0, » 2Ks (Cu(P07),)

CocTags (I/11) 1 pexuM pabOThI AIEKTPOJINTA TIPUBEICHBI HIDKE.
Cepnoxucnasa meov (CuSOySH0).......eoeeeeveieaian,
Tupogocgham xkanus (K,P,O73H,0)

JIUMOHHAS KUCIOMA UTU YUMPA KATUS ..o, 20
Ammuar 600HbIL (25 Yo-HOUL), MI/T.c.eveeiiaiveieeiieicaa 1—2
Cenenum nampust (N S€03).........ccceveveoiniiiiiiiiieienn, 0,002
PH oo 8385
Temnepamypa snexkmponuma, °C....... 35 —50
Kamoonas nnomuocmo moxa, A JOM. ..ooeeeeeeeeeeeeeeeeeen. 08—1,7

JJi IpUTOTOBJICHUS JCKTPOIUTA PACTBOP CEPHOKUCIION MEAW NMPWINBAIOT HEOONBIINMU TOPUUSME MPH
MHTEHCUBHOM II€PEMEIINBAaHIH K HarpeTOMy pacTBopy mupodocdara Hatpusa. PacTtBop mpu 3TOM mpuodOpeTaer
MHTEHCHBHYIO CHHIOI0 OKpAacKy. 3aTeM B TOJyYEHHBIH PacTBOP BBOISIT IOOYEPEAHO JUMOHHYIO KHCIOTY U
OCTaJlbHBIE KOMITOHEHTHI. Pa3psi Memu HpOMCXOAWT W3 KOMIDIEKCHOTO aHHMOHA, B pPE3yJbTaTe 4ero 3TOT
TPOIIECC COIPOBOXIAETCS 3HAYUTEIHHONW KATOMHOW MOJIIpU3AIei, 00YCIOBIMBAIONMIEH MEITKO3EPHUCTYIO
CTPYKTYpY TOKDBITHS W XOPOIINE MEXaHWYEeCKHe CBOWMCTBA Ocajgka Meau. B NMpom3BOACTBE MEYATHBIX IUIAT
mupopochaTHBIA ICKTPOIUT HUMEET CICAYIONIME MPEUMYIIECTBA: BBICOKYIO PAaCCEHUBAIOIIYI0 CIIOCOOHOCTS,
00€CIICYNBAOIIYIO MTOTyYCHHE CII0sI MeTU B OTBepCTHsIX 80 — 90 % OT TONIIMHBI CIIOS MEIU Ha TMPOBOJHHUKAX
MIPU OTHOIICHUY TOJIIIMHBI TUIATHI K AUAMETPY OTBEPCTHS 2:1; XOPOIIYIO 3JIACTUYHOCTH MEIU MPH OTCYTCTBHU
OpPraHUYCCKUX TpuMeceld u mpuMmeced (ochaToB; BO3MONKHOCTH BEACHHUS IMpollecca INPH HEMPEPHIBHOM
(UIbTpanuu Yepe3 yroib u3-3a OTCYTCTBHUSI OPraHUIECKUAX JOOABOK.

B T0 e Bpemsl yKa3aHHBIH IIEKTPOIUT 001aJacT PSIIOM HETOCTATKOB.

1. Hakxomnenne docdartos BermeacTBre ruaponusa mupodocdara. Hakorrenue gocharoB o0ycioBIuBaeT
BKIIoueHHe (ocdopa B ocamok memm, moxonsamee mo 0,5 % mo macce. @ochop B Meam NPUBOIAUT K
3aTpyAHEHHUAM IPH ITalike M XPYMKOCTH OCa/IKa.

2. OxjakAeHHE AIIEKTPOJIUTA BiI€YET 3a COOOM KPHCTAIUIM3ALHUIO COJIeH Ha aHOJaX W CTEHKaX BaHHBI H
BO3HUKHOBEHHE IpU paboTe Tak Ha3bIBAEMOH COJIEBOM MACCHBHOCTH aHOJOB.

3. Manast cKopocTb OCa)I€HH MEIN BCIEACTBIE HU3KUX IUIOTHOCTEH TOKa.

4. BonbIast 9yBCTBUTEILHOCTD K MPUMECSM JKeJie3a, CBHHIIA, XJIOpA H OPTaHUYCCKUX TPOTYKTOB.

5. HeBO3MOXKHOCTE HCITONB30BaHUS 00Jiee MEPCIEKTHBHBIX (POTOPE3UCTOB BOJOIICIOYHOTO TPOSIBICHHS
(CII®-BII).

U3 4gucna 3ieKTpONUTOB, B KOTOPHIX MEIb HAXOIUTCS B BHJIEC KOMIUICKCHOTO COCAMHCHHS, 3aCITyKHUBACT
BHUMAHUs OKCAJIaTHBIA JJICKTPOJIUT, OOCCICUMBAIOIIMN OYCHb BBICOKYIO PACCEHBAIOIIYIO CIIOCOOHOCTH W
MEJIKO3EPHHUCTYIO CTPYKTYPY JIEKTPOJIUTUIECKOTO OCaIKa, CIEMYIONEro coctaBa (T/11) U pexkuMa paboThl;

Cepnoxucnasa meov (CuSOySH0).......uooeceveeaiiian, 25
11]aseneOKUCTBII AMMOHU. ..............ccceeeerreeeaeeeeeecrreeennn 50
LI]asenesas KUCTOMAL...................ccccueeeeeeeeeeeeeeeeeeeaeenn 10
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dTopOOopaTH«IA AIeKTPOUT. CocTaB GTOPOOPATHBIX DIIEKTPOIUTOB MPHUBEICH B Tabm. 13.

Ta0auna 13.
CocTtaB pTOpOOpPATHBIX 3JIEKTPOJIUTOB

KoMIoHeHTHI 1 pexxnuM paboTh

Konnenrparws, r/n

Hans «3aTsoKK» | [l Metammzanuu
XMMUYECKOH Meau
®dropbopartHast MeIb 60-70 230-250
BopdroprucroBogopoiHas KuciIoTa 150-160 5-15
Bopnas xucnora 15-20 15-40
KaTtoanas mioTHoCTh TOKA", Alnm? 1-2 mnos
Temneparypa asekrponuta, °C 15-20 15-20

[IpenmymectBoM (GTOPOOPATHOTO HIIEKTPOJUTA IO CPABHEHHIO C APYTHMH SJIEKTPOIUTAMH SIBIISETCA
HamboJee BBICOKA CKOPOCTh OCAKICHUS MEAW BCICACTBHE NPUMEHEHHS ITOBBIIMICHHBIX IUIOTHOCTEH TOKa,
HEIOCTAaTK! 3JICKTPOJINTAa — HHU3Kas PacCEHBAIONIas CIIOCOOHOCTH (TONIIMHA ITOKPHITHA B OTBEPCTHSX TPH TEX
ke ycnoBusix cocTtaBisieT 40— 50 % OT TONIMHBI MEIU Ha MPOBOJAHHMKAX) W HEAIACTUIHOCTH OCAIKOB MEIH
(otHOCHTENBHOE ymimuHEeHHE € = 2-3%). XPYIKOCTh MEIU pe3KO BO3pAcTaeT NPH IOMAJaHUU OPTaHWIECKUX
MIpUMecei 1 0COOCHHO MPOAYKTOB BHIIIETAYNBAHIS UIEHOYHBIX (POTOPE3UCTOB.

®dTopbopar Meau TOTOBHTCS B BaHHE IOCPEACTBOM PACTBOPEHHUS OCHOBHOW YIJIEKHUCIION CONU MEIU B
060p(PTOPUCTOBOIOPOTHOM KUCIOTE IO PEAKIHU

Cu(OH), CuCO;+4HBF, » 2Cu (BF,), + 3H,0 + CO..

PacyeTHOE KOIMYECTBO OCHOBHOM YTIICKUCIION ME/IU 3aChIACTCS B BaHHY M B Hee HEOOJIBIIUMHE MOPIIUSIMHE
BIIMBAETCS OOPPTOPUCTOBOJAOPOHAS KHCIOTA J0 MPEKPALICHUS BBIACICHUS YTICKHUCIOro ra3a. B momydeHHbIH
pacTBOp BBOIUTCSA OCTABIIASCS OOPGTOPHCTOBOAOPOAHAS KHCIOTA W NPHUTOTOBIICHHBIM B OTACIHHON MOPIMU
pacTBOp OOPHOH KUCIOTHI.

OJEeKTPOIUT TOCTe OTCTAaWBAaHMS JEKAaHTHPYeTcd B padOdyl0 BaHHY M JIOJMBAeTCA 0 YPOBHA
JTUCTUINIMPOBAHHOI BOJIOH.

KpemuedTopuanblii 3jekTpoant. Kucinora moctaBisieTcss XUMAYECKOW TMPOMBIIUICHHOCTBIO 10 TY 6-
09-2774—73 wu sBnseTcs Ooyiee AEMIEBBIM MPOIYKTOM, YeM OOp(TOPHUCTOBOJOPOAHAS KHCIOTA. DIIEKTPOIUT
coctout u3 10—15 r/n kpemHedTopucTOBOMOpPOIHON KUCHOTHI U 250—300 r/m kpemuHedTOpHIa MeEIu.
TemmepaTypa anekTponuta — 18—25 °C, KaTo[Has MIOTHOCTH ToKa 5 A/,

KpemueTOpUAHBIN HIEKTPOIUT MEIHEHHS IO CBOMM CBOWCTBAM, MPEHMYIICCTBAM W HEIOCTAaTKaM
aHayormucH ropOoOPaTHOMY DIICKTPOIIUTY.

CyabdaTHbIil 3JIEKTPONIHUT. DTH 3JIEKTPOIUTHI HaWOOJNEe MPOCTHI B NMPHUTOTOBICHUUA WM JKCILTyaTaIlUH.
OMHAKO CTaHAAPTHBINA 3JICKTPOJIHT, COACPKALIHIIA CEPHOKUCTYIO0 Meab (200—250 /i) u cepHyro kucnoty (50—
75 T1/mM), He TOXYYMJ PACTIPOCTPAHEHHS W3-3a IUIOXOM pacCeWBAIOIICH CIIOCOOHOCTH U MaJloi
TIPOM3BOIUTEIHHOCTH, TAK KAK OCAX/ICHHE MEIH MPOUCXOIUT MPH IIATHOCTH TOKa MeHee 2 A/nm”. Beenenne B
COCTaB DJIEKTPOJIUTOB paszpaboTaHHoW JleHWHTpajckuM TeXHONOTMYECKMM HWHCTHTYTOM WM. JIeHcoBeTa
omeckooOpasyromeii n06aBku «JITW» TO3BOMWIO 3HAYMTEIHHO YIYUIIATh XapaKTEPUCTUKUA CYIb(aTHBIX
9JIEKTPOJINTOB, YTO MOCTYKWJIO OCHOBAaHHEM JISI IMUPOKOTO PACIPOCTPAaHEHHWS WX B IMPOMBIIUICHHOCTH.
AHaJIOTHYHBIC TI0 COCTaBYy JJICKTPOJUTHl nobaBkamu «Kympamumy, «HoBocTtapy», «Kybac-1» m ap., a Takke
NIEKTPOINTH ¢ n00aBkoM «Menmannut», wian b-7211 3acimyXuiam XOpOWIyI0 DPEHyTalHi0 Yy H3TOTOBHUTENCH
MEYaTHBIX IJIAaT, TaK KaK OHM OOECIEeYMBAIOT OYCHb PaBHOMEpHOE pacmpeneiicHue Meau Ha rmiate. CocraB
Cyb(aTHBIX AIIEKTPOIUTOB PUBEICH B Tabm. 14.

OnekTpoaut | peKOMEHAyeTcs I METaUTH3allMd TICYaTHBIX IUIAT, UMCIOIIUX OTHOIICHUE TOJIIIMHBI
IUTaThl K JHaMETPy METAJUIU3UPYEMBIX OTBEPCTHH 2,5 W MeHee. JJCKTPOJHT XapaKTEepU3YeTCs Majon
arpeccuBHOCTRIO K (oTope3mcTam, o00ecmeunBaeT XOPOUIYI0 OJIACTHUYHOCTh MEAW W MEITKO3EPHHUCTYIO
CTPYKTYPY.

[TonmxeHHas IIOTHOCTh TOKa OOYCIOBIHMBAET ero 0ojiee HU3KYIO IPOU3BOANUTEIFHOCTH 10 CPABHEHHUIO C
JIPYTHMH DJICKTPOIUTaMH. DIeKTpoiuT pekomermoBad 'OCT 23770—79.

Ta6a una 14.

CocTaB u pe:kuM padoThl cyJb(paTHBIX 3JEKTPOJIHTOB

KomroHeHTH!I (/1) 1 peskuM paboThI

Howmep pactBopa
1 | 2 | 3 | 4
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Ceproxkucinas meas (CuSO4-5H,0) 220-230 200-230 60-80 70
CepHas KUCIIOTa 50-60 50-60 150-160 170
DTUJIOBBIN CIIUPT, MII/JT 10 - - -
XopuCTHIA HATpUH - 0,03-0,06 0,03-0,06 0,03
Brieckoobpasyromias qodaeka «J 1Ty, mi/n - 3-4 1-2 -
Job6aeka «Memauut» (b-7211), Mt /n - - - 2-3
Temneparypa anexrponura, °C 18-25 18-25 18-25 18-25
Kartoanast mimoTHOCTE TOKa, A/ e 1-2 3-5 3-5 3-5

OnekTponut 2 odecneunBacT 00Iee BHICOKYIO MPOU3BOIUTEIBHOCTD MO CPABHEHHUIO C AJIEKTPOIUTOM | |
XOPOIIIYI0 PAcCEHBAIONIyI0 crmocoOHocTh. Ocaiku Meau OnecTsmiue, TNIAJAKHE W BEChbMa 3JIaCTUYHBIC.
DJEKTPOJUT TaKXKe PEKOMCHIYETCS IS METAJUTU3allMK IDIaT, WMCIOIIUX OTHOIICHHME TOJNIIMHBI IUIaT K
nuameTpy oTBepetuit 2,5 u Menee. Jlo6aBka «JITW» mocraBmsercs mo TY AYD0. 028.010.

OnekTponuT 3 XapakTepu3yercss 0ojiee BBICOKMM COJEp)KaHHEM CEPHON KHCIIOTBHI MPH YMEHBIICHHOM
KOHIIEHTPAIIUH CEPHOKHUCIION MeIu. ITO OOCTOSATENLCTBO MPU HATUYHUU BhICOKOd(h(dekTHBHON mobaBku [TAB
00ycIToBIMBaeT HaWOOJIee BBICOKYIO PACCEHMBAIONIYIO CIIOCOOHOCTh CPEAM KHCIBIX JJIEKTPOIUTOB, KOTOpPAs
MPUOIIDKAETCST K pacCemBaroIe CHocOOHOCTH TUPohochaTHBIX AIEKTpoauToB. OCaaKkud Meau TIIaJKue,
oJTyOJIeCTsIHe.

Onektpoaut 4, B COCTaB KOTOPOTO BBeleHa OlieckooOpasyromnas no0aBka «MemaHUT», MOCTaBIseMast
Bonrapckoit Hapomuoii PecmyOnmkoi, Uis HMCHONB30BaHUS €€ B IIpoIeccax JCKOPATUBHON MeETaLTH3aIMd
IUTACTMACC TPU TOJIYYCHUHM OJNIECTSIIUX OCAIKOB MM 00JaJacT BBICOKOW MPOU3BOIUTEIBHOCTEIO U
oOecrieurBaeT TIONYYCHHE OYCHb DIIAJKUX MEIHBIX TOKPBITHH C JOCTaTOYHO XOPOIICH pacCeUBArOIICH
CITOCOOHOCTEIO.

CpaBHUTeNbHAS OIEHKa CBOWCTB HEKOTOPBIX JJIEKTPOJIUTOB IO CHOCOOHOCTH YIydYINIaTh PaBHOMEPHOCTH
pacmpeneNieHus MeTaula M0 TOJIIIMHE KaK B OTBEPCTHUSAX, TaK M Ha TPOBOJHUKAX IPHU TaIbBAHHYECKOM
METHEHHUHITIAT MPEACTaBleHa B Ta0J. 15, Tie MpUHATHI Clieaytone 0003HadYeHUs: A — TOJIUHA TUIaThl, MM; d
— IHMaMETpP OTBEPCTHS, MM; Oy, — TOJIIMHA CIIOS MEOH B OTBEPCTHSX, MKM; Oy, — TOJIIMHA CJIOS MEIU Ha
TIPOBOTHUKEY» MKM.

Tabauna 15.
XapakTep pacnpenejeHns Me/IM Ha IeYATHOM MJiaTe
Tun snekrponura A/d d MM Sors/ Omp
®dropbOopatHbIit 3 0,8 0,5
4 0,6 0,4
CynboaTaslit (3nekTposuT 3) 3 0,8 0,86
4 0,6 0,83
IMupodocdarusiit 4 0,6 0,86
CynboaTHsIi ¢ nobaBko# b- 3 0,8 0,74
7211 (anexrposut 4) 4 0,6 0,67

[oBeimenHas paccenBaromas CriocOOHOCTh dJeKTposuta ¢ jnobaBkoit «JITU» (anekrpomur 3) mmeer
OYCHb BaKHOE 3HAYEHHE ISl MMPOM3BOACTBA, TaK KaK MPUMEHEHHE 3TOTO 3JIEKTPOJIUTA MO3BOJISIET YMEHBIINTD
MIPOJOJKUTEIBHOCTh Tpoliecca MeqHeHus Ha 50—60 % M COOTBETCTBEHHO COKpaTUTh pacxon menu. [lpu
HCIOJIb30BaHNU (PTOPOOPATHBIX WIIM KPEeMHE(DTOPHUIHBIX DIIEKTPOIUTOB, O0JIAJAONINX HU3KOH paccenBaromei
CIOCOOHOCTHIO, Ha TMTPOBOJHUKAX U 0COOCHHO Ha yIAaJIEHHBIX, OcaxaaeTcss BecbMa ToycThiid (70—100 mm) cioit
MeIN C HEPOBHOHN MOBEPXHOCTHIO, YTO MPETSTCTBYET MOTYUICHUIO Ka4eCTBEHHOMH BIIATr03aIIUThI MIPH JIAKUPOBKE
OJIOKOB Ha MEYaTHOM MOHTaXE W3-3a CTEKAaHH JJaKa ¢ IIUIIKOBATHIX HAPOCTOB MEAH Ha KPOMKAX ITPOBOIHUKOB.

Upe3BbIUaifHO BaXHOE 3HAYCHHE MMEET 3JIACTUYHOCTH OCAXKIAEMOTO CJIOS MEIW, TaK KaKk B YCIIOBHAX
9KCIUTyaTallid IUIaThl MOJBEPraroTCs 3HAYMTEIBHOMY HAarpeBy M IPOHMCXOIUT TEIUIOBOE pAaCIIMpEHHUE
MaTepuasia, M3 KOTOPOrO M3rOTOBJEHA Iuiara, M cjos Meau. Kod(h@uumeHT JMHEHHOTO pacuIupeHus
STMOKCHIHOM CMOJIBI IIOUTH B 5 pa3 Golbiue Kod(QuimenTa MMHeitHoro pacumpenus Meau (6,=9,2-10-" My/mm
°C u (,=1,77-10° Mm/mM °C), HOTOMY B pe3y/bTaTe TEPMOYAApOB B CIOE MEM, OCAXKICHHOM Ha CTEHKAX
OTBEPCTHH, BO3HUKAIOT 3HAYMTEIbHBIC HANPSDKCHHS M, €CIIM MeIb HEeJIOCTATOYHO JJIACTHUYHA, NMPOMCXOIUT €e
pas3psIB, a pa3pbIB MEAN B IIEPEXOJHOM OTBEPCTHH ITPUBOUT K BEIXOIY U3 CTPOSI BCETO OJIOKA.

PacueTsl TOKa3bIBAIOT, YTO HA MHOTOCIIOWHOH IJIaTe TOJIIMHON 2 MM yIUIMHEHHE 10 OCH Zz MPH Maike Ha
BOJIHE TipuTiost ipu Temrieparype t = 250 °C cocrasmser: mist auanekTpuka—~0,048 mm; s menu — 0,009 mwm.
B sTOM citydae citoif TOMKEH «BBITAHYTHCS MOYTH HA 40 MKM ¥, €CIIM OTHOCHTENBEHOE YAJIMHEHHE MEIH MCHEe
3 %, Hen30ekeH ee pa3phIB.

VY4uuTHIBas BHIIEU3IOKEHHOE, HEOOXOIMMO 00pamiaTe OOJIbIIOe BHUMAHHUE HA AJIACTHIHOCTH OCAKIAEMOM
MeIH, KOTopas C YYeTOM Y)KeCTOYCHHBIX SKCIUTyaTallMOHHBIX TPEOOBaHWH K IE€YaTHBIM IUIaTaM, IOJDKHA
COCTaBJIATh MO BEIMYMHE OTHOCHUTEIBHOTO Y/UIMHEHHsS He MeHee 6 %. MchbplTaHMsIMM KayecTBa MeEIHBIX
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OCAaJKOB, TIOJyYCHHBIX W3 PA3IMYHBIX AJIEKTPOJIUTOB, YCTAHOBIECHO, YTO B CBEXHX DIICKTPOJIUTAX BEIMYWHA
OTHOCHUTEIILHOTO Y/UITMHEHUS MEIH COCTABIISACT: ISl dnekTponuta 3 — 9— 11 %, misa snexrponura 4 — 3—4%
u 11 propbopatHOTO MEKTpoIUTa — 3—5,5 %.

B pesynbraTe HAKOIUIGHUS B DJICKTPONUTAX OPTaHUYECKUX TIPUMECEH, BCIIEJCTBUE arpeCCHBHOTO
BO3JICHCTBUSI JCKTPOJIUTOB HAa (DOTOPE3UCTHI, KPACKA U JUAIICKTPUYCCKHAC MATCPHANbl IUIATHl 3JaCTUYHOCTH
MeIH 3HAYUTEIBHO CHIXKACTCS, IPUYEM B PTOPOOPATHBIX IICKTPOIUTAX, KaK OOJIee arpeCCUBHBIX, 3TO SIBICHUE
npoucxoautr Owictpee. I[lomamaHue B HNEKTPONUTHI OPTraHUYCCKUX TpUMeced OO0YCIOBIMBAaCT HE TOJBKO
CHIDKCHHE 3JACTUYHOCTH MEJW, HO YXYIAIICHHE SJICKTPONPOBOJHOCTH, Tak, 4ucTas MEAb UMEET YACIbHOE
anexkTpudeckoe conpotusienue 0,020 OM-MM, a A1 MeAH, OCAKICHHON B AJIEKTPOJIUTaxX 2—4, 3Ta BEIUYMHA
cocraBisieT — 0,026 OM'MM 1 TI0 Mepe HaKOIUICHHSI OpraHNYeCKUX IpuMeceii oHa Bo3pacTtaeT Ha 25—30 %.

ComocTaBmsisi CBOMCTBA MEIH, OCAXKACHHON W3 Pa3lWYHBIX 3JICKTPOJIMTOB, & TAaKXKe OIICHMWBAas CBOICTBa
9JICKTPOJIUTOB, JIETKO CHAENaTh BBIBOJ O TOM, YTO CYJIb(ATHBIA 3JIEKTPOIUT MEIHEHUS (IIEKTPOIUT 3),
coJlepKaliii BeIpaBHUBaIOMIy0 (061eckooOpasytomniyio) nobasky «JITH» Hambosee mepCeKTHBEH, Tak KaKk OH
o0ecrieunBaeT MOIydeHUE AIACTHIHBIX OCAZAKOB MEAW C BBICOKONH pPaBHOMEPHOCTBIO M CKOPOCTBIO OCAXKIACHUS.
KoMIOHEHTHI 3JIEKTPOJINTa JOCTYIHBI U JIEIIEBEL. DIEKTPOIUT BeChbMa yI00eH B 3KCIUTyaTalllH, TaKk Kak OH He
TpeOyeT HarpeBa, JIETKO IPHUTOTABIMBACTCS M KOPPEKTHUPYETCS. AHOIBI XOPOIIO PACTBOPSIOTCS WU ITHM
MOIICPIKUBACTCS CTAOWIbHAS KOHIICHTPALHUS COJed MEIU B JJICKTPONUTE. B KadecTBe aHOAOB IS JTaHHOTO
QJIEKTPOJINTa PEKOMEHJOBaHbI MeqHO-(ochopucThie anoasl Mapku AM®, coxepxamme mo 0,06 % docdopa.
Takue aHOBI PACTBOPSIOTCS OOJIee paBHOMEPHO, O¢3 IITaMO00pa30BaHU.

[IpuroroBneHre M KOPPEKTHPOBAHUC CyIb(PATHOTO 3eKTponuTa ¢ gobaBkoit «JITU» mpoussomutcs
clienylomuM o0pa3oM. BaHHBI 3amofHSIOTCS AMCTHILIMPOBaHHON Boxod Ha 1/2 wmm 2/3 obObema. B Boxy,
OCTOPO’KHO, TIPH HEMPEPHIBHOM ITOMEIITMBAHNY, BBOAUTCS CEpHAsl KHCIOTa, PAaCTBOP IIPH ATOM HArpeBacTCs 10
temriepatypbl 50—60 °C. B ropsauii pacTBOp BBOAUTCS MEIHBIN KYIIOPOC W MPH HEMPEPHIBHOM ITOMEIINBAHUT
1 TIOAOTPEBE OH IMOJHOCTBHIO PACTBOPSETCS. 3aTeM BaHHA JIOJMBAETCS 0 YPOBHS AWCTHUTMPOBAHHOW WIIH
JNeHMOHM30BaHHON Bomoi. [l oOecredeHnss MOCTATOYHOM YHCTOTHI INPHUTOTaBIMBAEMOTO DJJIEKTPOJHUTA B
MTOJTyYCHHBIN PacTBOP BBOAUTCS aKTHBHPOBAHHBIA YTOJb U3 pacyera 2—3 T/, CMECh XOPOIIIO epeMENINBACTCS
n yepe3 30—60 MuH QUIBTPYETCS B pabodylo BaHHY.

[epen BBenenuem nobaeku «JITU» pacTBOp aHANMM3HUPYETCsS Ha COACPKAHHE XJIOpa U B 3aBUCHMOCTH OT
KOHIICHTPAI[MH XJIOP-MOHA B PACTBOP M00ABISACTCSA XJIOPHUCTHIA HATPUH, a €CIM XJIOPUAOB OKa3alioCh BEIIIE
HOopMBI (0,06 T/1), U3NHIIEK OCaXKTACTCS BOAHOM CyCIICH3UEH CEPHOKHCIOTo cepedpa. B mocieqHow odepens
BBOJUTCSL OneckooOpasytomas (BblpaBHHMBatomast) nobaBka «JITW». Ilocne mpuUroToBIEHMS BIIEKTPOINTA
(GWIBTPEI HAacoca IOJDKHBI, OBITH TIIATEIBHO OYHIICHBI OT YACTHI[ YIS, TaK KaK MX MPHUCYTCTBHE B IOpPax
¢uapTpa make B HEOONBIIMX KOJMYECTBAX TIOBIEYeT 3a coOoi moTepto moOaBku «JITH» BcrmeactBume ee
aJcopOIMN aKTHUBUPOBAHHBIM YTIIEM.

B cocraB no6asku «JITW» BxomsaT ocHoBHON mpoaykT (50 1), cmaunBatens OC-20 (100 ), Boma (400 1).
KoppekTupoBaHue 3IIEKTPONNTa OCYIIECTBISIETCS BBIICICHHEM KOMIIOHEHTOB. (OCHOBHBIE KOMITOHEHTHI
AIEKTPOJINTa — MEIb CEPHOKHUCIIAs, KACIIOTA CepPHAs U XJIOPUABI — J00aBISIOTCS B 3JICKTPOJINT HA OCHOBAHHU
JAHHBIX XMMHYECKOTO aHaln3a, KOTOPHIN MPOM3BOIUTCS M€ MEHee 2 pa3 B MECSI IPH WHTEHCHBHOHN pabore
BaHHBI. KOppekTHpoBaHHE IO OPraHMYCCKHM JO00AaBKaM BBIMONHACTCS IOCIC TMPOXOXKICHHUS dYepe3 BaHHY
OIPENICIICHHOTO KOJIMYECTBa 3JCKTpUUecTBa. Tak, mocie mpoxoxaeHus 18 kKi/im amexTpudecTtBa BBOAUTCS
mpoaykt OC-20 B konmvecTBe 1 MII/T B BUJIE 3apaHee TIPUTOTOBJICHHOTO pacTBopa, coaepxkairero 100 r/im aToro
npoxaykta. [Tocne nmpoxoxaenus 72 kKin/m BBogutcst 1 Mur/I pacTBOpa OCHOBHOTO KOMITOHEHTa 100aBku «JITW».
HakxomneHne opraHMYeCKHX MPUMECEH NPUBOIUT “0OPa30BaHHUIO ONIECTAIIMX ITOJIOC M XPYIMKOCTH MEIHOTO
TTOKPBITHS, YTO BEIPAYKACTCS B PE3KOM CHIDKEHUH BEIMYHHBI OTHOCHUTEIFHOTO YAJIMHEHUS €.

[Ipy CcHWXKEHWH BETUYMHBI € 10 3HaueHWH MeHee 6 % HE00XOAWMO OCBOOOTUTH 3JEKTPOIUT OT
OpTaHWYECKUX TPUMECEH BBEACHUEM B JJICKTPOJIUT aKTUBUPOBAaHHOTO yriist BAY B kommuectBe 10 1/1. Tlocne
TIIATENEHOTO TEPEMEIINBAHUA W BBIOCPKKH W€ MEHee 7 9 3JIEeKTPOIHUT (UIBTPYETCS W B HETO BBOIUTCA
nobaBka «JITW» B koM4yeCcTBE, COOTBETCTBYIOIIEM PEIICTITYPHOMY.

OCHOBHBIC HEMOJAIKH, BCTPEYAIOIIUECS NPH SKCIUTyaTallud KHUCIBIX JJIEKTPOJIUTOB, W BO3MOXKHBIC
MIPUYHHBI UX TOSBJICHUS MPEICTABICHEI B Ta0M. 16.

Taoauma 16.
OcHOBHbIE HENMOJIATKH NMPH METHEHNH B KUCJIBIX JIEKTPOJIUTAX
XapakTep HEeNnoiIaaoK Bo3MOoKHBIC IPUYUHBI
I'py6as KPYITHOKPUCTAJLTHYCCKAS CTpyKTypa | BBICOKasi IIIOTHOCTh TOKA, HEAOCTATOK KUCIOTHI IO
0CaJIKOB OTHOIIICHHIO K COJICPKAHUIO MEITH
TeMHBIC IIepOXOBATHIC OCAIKH BrurroueHre B 0CaJJOK MEXaHHYCCKUX MTPUMECEH HITH
3aKHCH MEJU MTPH HETOCTATKE KUCIOTHI
Caetiible (OJeCTSIINE) MOJOCHI 3arps;3HEHUE OPraHUMYCCKUMHU BEICCTBAMU
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[TaccuBupoBaHre aHOJOB Henocrarox kucnots! (H,SO, wimm HBF,)

CKOpOCTh OCaXKICHUSI OKPBITHSI MeHbIIIe pacueTHOW | CHIDKEHHE BBIXOJA MO TOKY H3-32 HAKOIUICHHS
xenesa (Fe' 1)

[T1ox0e Ka4ecTBO METaJUTH3aLMK B OTBEPCTHsIX aT | HemocTarodHass CKOPOCTh MOKAYMBaHHsS IUIAT TIPH
OCaKJICUHH MeJH

PacTBopeHre MeAM C TPOBOAHMKOB Ha oaHOW | OTCyTCTBHE KOHTAaKTa IUIAThl C TOABECKOH U

CTOPOHE 3ar0TOBKU pacTBOpeHHE MeEOu  BCJICACTBHE  OHMIIOJSIPHOTO
¢ dexra

XpYyNKOCTh MEAHBIX OCAIKOB Hakorutlenne B 3JEKTPOJIUTE  OPraHUYECKHX
npuMecen

OTcnauBaHUe  DJIEKTPOOCAXKICHHOW  Memu  OT | Hanmmume OKHCHBIX —pa3fenuTeNbHBIX CJIOCB Ha

(onbrosoii Meau ¢onpre WIM  HEYJAJIECHHOTO CJOS  XHUMHYECKH

OCaKIECHHOM Meau
TeMHo-cepblif «oArap» 0caakoB U3 dJekTpoiuta ¢ | HegoctaTok xiopuaos
no6askoit «JITH»

OmnpeneneHrne 3MACTUYHOCTH MEAHBIX OCAJKOB IMPOU3BOIAT CIEIyroumM obOpa3zom. Ha mmacTuHKy u3
KOPPO3HOHHO-CTOMKOI CTaau MeTonoM (OTOMEeYaTd HAHOCST 3aIUTHBIA PHCYHOK TakMM OOpa3oM, YTOOBI
MOCNEAYIONIMM TalbBaHUYECKUM MEJHEHHEM OTKPBITHIX YYAaCTKOB MOBEPXHOCTH MOXKHO OBLIO TIOJyYHTh
oOpa3zerr s pa3pbiBa, popma B pa3Mephl KOTOPOTO TIOKa3aHbl Ha puc. 9.

13

Puc. 9 Oopa3en 1J1s pa3pbiBa MOJHOTO MOKPBITHS

[InacTuHKy C HaHECEHHBIM Ha €€ MOBEPXHOCTb PHUCYHKOM CJEAYET OOE3)KUPUTH BEHCKOW H3BECTBIO,
MIPOMBITH BOJIOH, akTuBUpOBaTh B 10%-HOM pactBope HCI, mpoMBITE BOIOW M BTOPUYHO aKTHBHPOBaThH B 10%-
HOM pactBope HBF,. ITocne TIIATETLHOMN MIPOMBIBKH MJIAaCTHHKA
3aBEUINBACTCS B BAaHHY MEJHEHHMS BMECTE C IUIaTAMH M IOKPBHIBACTCS MO pPEXHUMaM, MPUHATHIM Ui IDIaT.
[macTHHKY C OCaXKACHHOW MEIBI0 BBICYIINTH CKATBIM BO3IYXOM H CHATH MEIb C IOMOIIBIO CKAIBIIEIS.
Tosmmmaa MEIHOTO obpa3sra IOJDKHA COCTaBIIATD 30—40 MKM. Ha obpasen c
TTOMOIIBI0 TOHKOW UTIIBI 0€3 HaKuMa HAaHOCSATCS PUCKH, OTpaHHYUBaromie 6asy mmHoi [0=30+1mm.

W3mepenne 6a3bl 10 ¥ TOCIE MCHBITAHUS Ha Pa3pbiB CIEAYET MPOM3BOAUTH ¢ ToyHOCThIO +0,01 MM Ha
YHUBEPCAIEHOM HM3MEpUTEIbHOM MHKpockone YMM. PaspeiB 00pa3ioB peKkOMEHAyeTcsl MPOM3BOAWTH Ha
paspeiBHOH MammHe Tira MP-05-1 npu narpyske 1o 10 H. ITocnie pa3peiBa 00e MOJIOBHHKH 00pa3na MpmkaTh K
CTEKJIy W IO CPEAHEH JMHHM M3MEPUTh PACCTOSIHUE OT JIMHUM paspbiBa a0 pucok. CymMma JIBYX HU3MEpEHHUH
COCTaBUT BeMMuMHY Ik. OTHOCUTENBHOE YIUIMHEHHE PacCYHTATh 110 hopmyIie

¢=(Ix-10)-100/Io %

Jis momydeHus Oonee JTOCTOBEPHBIX PE3YIbTATOB MPOM3BOIST HECKONBKO WCIBITAHUA M BEIHYHHY &
OTIPENIeNISIOT KaK cpegHeapudmMernueckyto. [Ipy mpoBeieHNM HCIBITAaHWHA CIeIyeT WMETh B BHIY, YTO B
CBEXXEOCAXIEHHOM CJ0€ MEIW MMEIOTCS BHYTPCHHHE HANpPSDKEHUS W MeIb OONafaeT Majoil 3IIaCTHYHOCTHIO;
yepe3 IBOE CYTOK B pe3yibTaTe PEKPUCTAJUIM3AINM BHYTPEHHHE HANPSDKEHHS HCYE3al0T M YCTAHABIMBACTCS
CTaOMIIBHOE 3HAUCHHE &.

[lepememmBanue IIEKTPOINTa 0apOOTHPOBAHHUEM CXKATHIM BO3AYXOM I MEXaHWYECKUMH MeEIIaJKaMH
He jocTuraer 3Qdekra, Tak Kak B 30Hy oTBepcTHil muamerpom 0,6—0,8 MM He oOecreunBaercst mogava
CBEYKETO JJIEKTPOJIMTA M B PE3yJbTaTe 3TOT0 OCaKACHHE MEIW Ha CTCHKH OTBEPCTUI IPOMCXOAUT M3 CHIBHO
HCTOIIEHHOTO 3JIEKTPOJIUTA B YCIOBHUSX MPENeNbHOr0 ToKa. Jlydmme pe3ynbTaThl JOCTUTAOTCs B TOM Cllydae,
KOTJla IUIaThl, JKECTKO 3aKPCIUICHHBIC Ha KATOAHOM IITAaHTe, COBEPIIAIOT B JJICKTPOJIUTE BO3BPATHO-
MIOCTYMAaTEbHBIE IBIKEHUS, YTO 00ECIIEYMBACT XOPOLIHH OOMEH AIICKTPOJINTA B OTBEPCTHSIX.

Xopommii KOHTAaKT IUIATBl C IMOJBECOYHBIM MPHUCHOCOONEHHEM M IIOJBECOYHOTO IPHCIIOCOONCHUS C
KaTOIHON INTAaHTOW HEOOXOIMM IS TOTO, YTOOBI Ha BCEX IUIATaX OCAKIAJIOCh paBHOE KOJMYecTBO Menu. Ilpu
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OTCYTCTBHM KOHTaKTa MOXET MPOH30MTH MOJHOE WIIM YaCTUYHOE PACTBOPEHHE MEJH, OCEBIICH B HAYalbHBIN
TePHOJ DJIEKTPOJm3a. OTO SBJICHHWE, Ha3blBaeMoe OWIOSPHBIM A(H(PEKTOM, MPOUCXOJUT M3-32 TOTO, HUTO
MeJIHeHasl TIOBEpXHOCTh IUIAThI, HEe OyIy4H MOJSIPH30BaHA KATOAHO, CTAHOBHTCS aHOJIOM MO OTHOIICHHIO K
COCC/IHUM IUTaTaM, HMEIOIIMM XOPOIIU KOHTAKT ¢ KaTOMHOW MTaHToi. [Ji1 00eceueHrs: XOpOIIero ®KeCcTKOro
KOHTAaKTa BCEX IUIAT C TOJBCCOYHBIMU IPHUCIOCOOICHUSIMH HEOOXOIMMO, YTOOBI IJIAThl TPUCOCAWHSUIUCH C
MTOMOIIEI0 Pe3b00BOTO COCAUHCHHUS HITH MPYKUAHSAIIETO KOHTAKTA.

JiiHa TIOJBECOYHOTO MPHUCIOCOOICHUS MOJDKHA BBIOMPATHCS TaKUM 00pa3oM» YTOOBI caMash HIDKHSS
mrata OblIa Ha YPOBHE M JJaKe HECKOJIBKO BBINIC HI)KHEH KPOMKH aHOJIOB, B MPOTHBHOM CIy4ac MPOHCXOIMT
3HAYHTENbHAS KOHIICHTPAIUS TOKA HA HIKHUX TUIATaX M B PE3YNIbTaTe 00Pa3yeTCs «IIOATOPEIBINY CIIOW MEIH.

[pu 3arpy3ke BaHH IUIATaMH UX CIIEAYET KOMIIOHOBATh TAKUM 00pa3oM, YTOObI CTOPOHBI, OOpAIlleHHBIE K
Ka)XJ0H aHOMHOM INTaHTe, UMENU Obl MPHOIU3UTENFHO OJMHAKOBYIO IMOBEPXHOCTH, IOICKAIILYI0 MEIHEHHUIO.
OT10 obecrieunBaeT MoxyvIeHrne 60ee paBHOMEPHBIX 110 TOJIIHWHE TOKPHITHI HA 00EMX CTOPOHAX IIaThI.

17. 3amuTHOE MOKpbBITHE cIIaBOM 010B0—cBHuHel (ITOC-60)

3amuUTHEIC TTOKPBITUS MPOBOJIAIICTO PUCYHKA HA IUIATaX JOJDKHBI BHITIOJNHATH B OCHOBHOM JIBE (DYHKITUH:
3alIUTy TPOBOJAHHUKOB TIPU BHITPABIUBAHWM MEAU, T. €. POJIb METAJUIOPE3UCTa, W TAWKy BBIBOJIOB
paauosneMeHTos [6, 9].

B kadecTBe MeTaniope3ncTa MOTYT OBITh HCIIOJIB30BaHBI Pa3lIMYHBIC CILIABBI OJIOBA, cepedpo, 30II0TO,
OTHAKO TIpW Maiike Ha BOJIHE PACIUIABICHHOTO IPHIIOS XOPOIIYID PAacTEKAeMOCTh MPHUIOS C MPUMCHEHUEM
KaHU(OIBHBIX (IFOCOB OOECIIEYNBACT TOJBKO CIDIAB OJIOBO—CBHHEI], COOTBETCTBYIOIINH ABTEKTHUIECCKOMY
crutaBy [10C-60.

Jpyrue crutaBel 0J0Ba M YHCTOE OJIOBO ISl TOKPBITHS IMEYATHBIX IDIAT HENPUTOTHBI HE TOJBKO H3-3a
OBICTpOH TIOTEpH CIMOCOOHOCTH K TaiKe Ha BOJIHE MPHIOS, HO W BCIEACTBHE CKIOHHOCTH TIOKPBITHH K
UTII000pa30BaHUIO TTOCIIE [UTUTEFHOTO XPAHEHHSI U IIPAKTHYECKONH HEBO3MOKHOCTH X OTIIABIICHHS.

Oco0y10o HEeHa/Ie)KHOCTh IUIAT MPH UIUTEIFHOM XPaHEHHH M MOHTa)KHO-COOPOYHBIX ONEpalsax CO3IaeT
BBEJICHHOC B TIPAKTHKY HEKOTOPBIX TPEANPHUATHA TMOKPBITBIE OJOBO—KO0AaIbT W OJIOBO—BHUCMYT C
collep>KaHueM Jiernpymoomux mnpucaaok B koigudectse 0,005—0,05 %. B ycnoBusx cepuitHOro mpou3BOICTBA
STH MPHUCAJKH HCYC3AIOT M3 MOKPHITHS U Ha MPOBOJHHUKAX IONYyYaeTCs IO CYIIECTBY IMOKPHITHE U3 YUCTOTO
0JIOBa, KOTOPOE, KaK XOPOIIO U3BECTHO, OBICTPO TEPSIET CIIOCOOHOCTH K MaiKe, MOJBEPKECHO PAa3PYyHICHUIO PU
HU3KHX TEMIIEpaTypax U POCTY OUCHb MPOYHBIX, TPOHHU3BIBAIOIINX JTFOOBIC MATEPUATBI UTONFYATHIX KPUCTAIIIOB
(«BUCKEpBI», «yChl»). Jlaxke MpH HAIMYUU YKA3aHHBIX MPUCATOK HA OTICIBHBIX MPEAIPUITUIK, TPUMCHUBIIHX
MTOKPBITHS 0JIOBO—KOOAIBT U OJIOBO—BHUCMYT, HMEITH MECTO CIIydad UTII000pa30BaHus, a IIoxas ClocoOHOCTh
K TaiiKke BBIHyIWIA TPEANPHUATHEC NPUMEHHTH IOTOJHUTEIBHOE Iy)KeHHe cIulaBoM Po3ze, 4To Bemer K
Ype3BbIUAHHO HEPAMOHAILHOMY pPAacXoJy OJIoOBa W JAPYrHMX IICHHBIX MeTauioB (BHcMyT). Cepebpo, mpume-
HSBIIEECS IS JTOM JKe IeNM Ha OTHCNBHBIX MPEONpPUATHAX, B HACTOSIIEE BpEeMs HCKIIOYCHO U3
MIPOU3BOJICTBEHNON MPAKTHKH KaK JParoneHHbIH MeTall U KaK METallI, CIIOCOOHBI K MUTPAINH B TUJICKTPHK,
YTO MPUBOJIUT K CHIKCHHUIO JICKTPOU3OIAIUOHHBIX CBOWCTB IMEYaTHBIX ILIAT.

OJIOBO JIETKO 00pa3yeT 3JICKTPOIUTUYCCKUAC CIUTABBI CO CBHHIIOM, B KOTOPBIX COOTHOIICHHE OJOBa H
CBUMIIA 3aBUCHT OT COCTaBa YJICKTPOJIUTA U PEKUMOB ICKTPOOCAKICHHS.

KoHnreHTparwst coyeii 0JI0Ba M CBUHIIA B 3JICKTPOJHUTE OMPEACISICT U COOTHOIICHHE METAIUIOB B OCAIKE,
OJTHAKO TIPU OJTHOM H TOM K€ COCTAaBE JJIEKTPOJIHUTA MMEET MECTO 3HAYUTEIBHEBIN pa3dopoc B COCTAaBE CIUIaBa B
3aBHCHUMOCTH OT COJACPKaHUs MOBEPXHOCTHO-aKTUBHBIX BEIICCTB. Tak, HaIpUMep, MPU CHIXKCHUU COJICPKAHUS
0JIOBa B CIUIaBE B AJIEKTPOJIUT I0OABIAIOT CTOJSIPHBIA KJICH, BCIICACTBUE YETO BO3PACTAET COMACPKAHUE OJIOBA.
Oto0 sBIEeHHE OOYCIOBIEHO TEM, YTO HEKOTOPHIC MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA, YBEIWUIHBAS KATOTHYIO
MOJISIPU3AINIO O0JIee IIEKTPOIIOIOKUTEIHHOTO METalIa, T. €. CBUHIIA, CHIDKAIOT CKOPOCTh €T0 OCAXKACHUS II0
CPaBHEHHIO C OCAXKACHHEM OJIOBA, B PE3YJIbTATE UETr0 YBEIMUMUBACTCS COAEPIKAHME OJ0BA B CIUIaBE. JTO MMEET
Oonpmioe 3HaUCHWE NPHU HAHECCHWHM ITOKPHITHS Ha MEYaTHBIC IUIATHl, TaK KaK YCIOBHS OCAXICHHS CIUIaBa
OJIOBO—CBHHEI] B OTBEPCTUH U HA TPOBOIHUKE 3HAUYNTEIHHO OTJIMYAOTC. BeaencTBue OOMBIIOro pa3nuyus B
IUIOTHOCTUA TOKa CIUIAB OJIOBO—CBHUHEI[ Ha IPOBOJHUKE Oojee OoraT OJOBOM, YeM CIUIAaB B OTBEpCTHH. B
pe3yabpTaTe 3TOr0 CMAYUBAEMOCTh MPUIOEM CTECHOK OTBEPCTHH M KOHTAKTHBIX IUIOMIANOK pas3iIndyHa, YTO
OTPHIIATEIIFHO BIIMSACT HA KAa4eCTBO MAiKH, OCYIIECTBIsIeMO Wa BomHe mpumos. C Ielblo oOecredeHus
XOpOIIel PacTeKaeMOCTH TPHUIOS CIEAYeT MPUMCHSATh TAKKE AJIEKTPOJIUTHI, KOTOPHIC IO3BOJIIOT MOIYYaTh
OJTMHAKOBBIN TI0 COCTABY CIUIaB B OOJBIIOM Juamna3oHe padoucii IIoTHOCTH Toka. CTaOMIBHBIN MO BCel uiaTe
COCTaB CIUIaBa HEOOXOAMM TakKe W JUIi TOTO, YTOOBI OOECICYNTh KAaUeCTBEHHOE BBITIOJIHEHHWE OTIEPALN
OTIJIaBIICHHSI.

B nmpomsBoacTBE TMEYATHBIX IUIAT TOJNYYMIM  paclpocTpaHeHne (ropOopaTtubie  IEKTPOIUTEI,
obecrieunBaroIye OCAKACHNUE CIUIaBa, conepxkaniero 60 % onosa. CocTaB nmpuBeacH B Tad. 17.

Ta6auna 17.

DJIEKTPOJUTHI JISl MOJTYy4YeHHs 0J10BO-CBHHIOBOT0 MOKPHITHSA
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KoMITOHEHTHI 1 pesxuM paboTHI Howmep pactBopa
1 2
dTopbopar oyioBa (B mepecyere Ha METaslI) 50-60 14-18
dTopbopar cBuHIIA (B IepecyeTe Ha MEeTaslI) 25-40 7-9
BopdTopHcTOBOIOpOIHAS KHCTOTA (CBOOOTHAS) 40-75 250-280
Bopnas xuciora 25-30 20-30
ITenToH MM ME3IPOBBIH KTl 3-5 4-6
TI'unpoxuHoH 1 0,8-1,0
Temneparypa, °C 18-25 18-25
Karoanas mioTHOCTH TOKa, Alnm® 1-2 1-2

CKOpPOCTh OCAKICHHS CIUIABA TIPH IUTOTHOCTH TOKa 2 A/IM” - | MKM/MHEH.

Onektpomur 1 (T'OCT 23770—79) mUpPOKO TPHUMEHSETCS B TaIbBAHOTEXHUKE JUIA TOKPBITHS
MeTaJUInYeckuX paetaynedl. HeomHopomHOCTR cocTaBa CIUTaBa Ha OTACNBHBIX YYacTKax MEYaTHBIX IUIAT
konebnetcs B npenenax 40—60 % 1mo 0J0BY, MO3TOMY CIUIAB IUIOXO OIUIABISICTCS M MPH MOUTAXKHO-COOPOYHBIX
olepanysiX BOZHUKAEeT HEOOXOANMOCTh Topsiuero oomykuBanus 1iat npurnoem [10C-60.

DJEKTPOaUT 2 PEKOMEHIIOBAH OTPACIICBOW HOPMATHBHO-TCXHHUYCCKOW ITOKYMEHTANWCH ISl TMOKPBITHS
MEYATHBIX IUIaT. 3HAYUTEIEHOE YBEIUUCHHUE COICPKAHMUS O0P(HTOPHCTOBOAOPOTHON KHCIOTHI IO OTHOIICHHUIO K
COJISIM OJIOBAa M CBHHIIA OOCCIICUYMBACT TOCTATOYHO OJHOPOIHEIN COCTAaB CIUIaBa MPU PA3IMYHBIX INIOTHOCTIX
Toka B mnpegenax 0,5 — 2,0 A/nm>. OmHAKO MOBBIIICHHOE conepxanne HBF,; oOycnosiuBaer Ooiee
arpeccuBHOE BO3JECHCTBUE DIIEKTPOJUTA HA (POTOPE3UCTHI, @ (POTOPE3UCT HA OCHOBE MOJMBHHUIIOBOTO CITUPTA
c1abo yCTOHYMB B HEM, YTO NPHBOIMT K TaK HA3bIBAEMBIM IIPOOOSM B IpoIlecce HAHECEHUS TalbBaHUIECKOTO
MOKpEITHS. KoppekTupoBaHWE »HIIEKTPONUTa TI0 OCHOBHBIM KOMITOHEHTaM IIPOW3BOAMTCS II0 JaHHBIM
XAMHOYECKOTO aHalW3a HE pexXe IBYX pa3 B MECSI; KOPPEKTHPOBAHHE 3JIEKTPOIHTA IO J100ABOYHBIM
KOMITOHeHTaM (TICHTOH, KJIEH W JIp.) — Ha OCHOBE JAaHHBIX Tabi. 17, ompenenstoniell MPUIHHBI T€X WM WHBIX
HEMOJIaJ0K, CBA3aHHBIX ¢ pucyTtcTBUeM [TAB.

[To Mepe HaKOIUICHHSI OPTaHWMYCCKHUX MPUMECEH MPOU3BOIAMUTCS MEPHOAMYCCKA OUHUCTKA ICKTPOIUTA OT
HUX MOCPEICTBOM 00paOOTKH aKTHBHPOBAHHEIM YTJIEM ¢ MocIenyromei Guibrpanueii. B pesynpraTe momo0HOM
00pabOTKU TEPSIOTCS OpraHWYEecKre NOOAaBKH, BBEICHHBIC B JJICKTPOJUT NMPH €r0 MPUTOTOBICHUU, IMO3TOMY
HEO0XOIUMO ATH J00aBKH BBOJIUTH B TIOJHOM 00BEME B COOTBETCTBHH C 3aIaHHBIM cOCTaBOM (Tabi. 18).

C menpro 3aMEHBI TOPOTOCTOSIICH 00phTOPHCTOBOAOPOIHONM KHCIOTHI HA Oojiee NCHICBBIA MaTeprail Ha
psane  TpeaupusATHH — MPUMEHSIOT  KpPeMHUE(PTOPHUIHBIE  DICKTPONUTHI,  ITIONyYCHHBIE HAa  OCHOBE
kpeMHedToprucTOBOIOpOaHON KHcnoThl H,SiFg, sBisromielics OTXOAOM TPOW3BOACTBA (HOCHOPHOKHUCIBIX
yA0OpeHu# 1 Mo3ToMy OoJiee NeNeBOr U TOCTYITHOM.

Taoauna 18.
OCHOBHbIE HEMOJAKH NMPH NOKPBITHHU CIJIABOM 0JI0BO—CBHHEII
XapakTep HenoJaaga0K Bo3MokHbIE TPUYUHBL
Vxynirenue crnocoOHOCTH K Maike WN3meHeHnne cocrtaBa cIUlaBa; HAaKOIJIEHHWE B 3JIEKTPOJIUTE
Meau 6oiee 0,05 r/n
[lepoxoBaToCTh MOKPHITUS («HAOPOCHD») Hakornenne MexaHnyeckux npuMecein
OcaxzaecHue «IOATOPENBIX» nokpsitui, | [lonmkennoe copepxkanne HBF,; Hemoctatoxk kies umu
CKJIOHHOCTB K JCHIPUTOOOPa30BaHHIO npyroro I[TAB
[Tnoxas paccenBaromiasi CHoCOOHOCTh HenocraTokx CcBOOOIHOI HBEF,; HEJ0CTaTOK
BBIPABHHUBAIOIINX T00ABOK
HenocrarouHoe KOJUYECTBO OJIOBA B CILIaBE [TonwkeHHOE  comepKaHWE OJIoBa B DJIEKTPOJIHTE,

HEZOCTAaTOK Kies Wi JApyroro anaimorudaoro ITAB,
M30BITOYHOE  KOJIMYECTHO CBHHIA B  DJIEKTPOJIHTE,
WHTCHCHBHOE TICPEMCIINBAHNE, IIOHIDKCHHAS KaTOJHAS
TUIOTHOCTB TOKA

[Tonoc4arocTh MOKPHITUS Hakomnenne — opraHMyeckux  OpuMeceld  BCIIEICTBHE
BBINIENIAYMBAaHKS (DOTOPE3UCTOB WM TONANaHHs Macel C
MEXaHU3MOB, 00CITYKHBAOIIIX BAHHBI

Cocras 3j1ekTpoaura (r/J)

Kpemuegpmopuo ceunya.............. v 17-25
Kpemue@mopuo 01064.................ccoeeeeininciiciaiiiccnnn, 50-80
Kpemnegpmopucmas kucnoma (c60600Has). .................... 40-60
OHAPDIMIO ..ot eaae e 02
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TUOMOUECBHHA ..o eree e svee e 12-13
JKETAMUHA. ........ocveeieiieeie e 2
Temmeparypa oanektposmta — 18—25°C, katomHas TUIOTHOCTh TOKa JUIA TIOJNydeHHS CIUIaBa,

conepkauero 60 % omnoBa, nomxHa coctaBisaTh 1,3—1,5 Almv?. IIpu OTKIIOHEHHSAX TUIOTHOCTH TOKA OT ATHX
3HAUEHUIl COCTAB CIUIaBa U3MEHSETCSI B COOTBETCTBUU C 3aKOHAMH DJICKTPOXHUMUHU.
Jns  2nexTpoocakIeHHs cCIjlaBa OJIOBO—CBHHEL € cojaepkaHueM osioBa 60+5% uHCTUTYyTOM
Heopranuueckoit xumun AH Jlate. CCP pa3paboTaH 31eKTPOIUT CIEAYIOMIEro cocTapa (1/m) [6]:
051060 (8 nepecyeme Ha MEMANIL).............cocouercerereeeennns 35—40

Csuney (8 nepecueme Ha Memaii)... . 20—25
Tupoocgham xanus, c60600mubiil.. . 130—250
CONAHOKUCTOIE SUOPAZUH <...oveeveeiraeaeireanireesiveeneaeees 8§—12
J00a8KaA JITIIIM............oceeeeeeeeeeeeeeeeeeeeeeeee e 1,0
TUOPOTUBOBAHHBIIL KU .....oenvveeeeiieeieeeie e eie e 15

Benmunna pH 8,3—8,9, Temmeparypa snektporuta 18—28 °C, KaToxHas IIOTHOCT Toka 2—4 A/aM°.

COISHOKUCIBI THAPASHH CTAOWIM3HPYeT COIepKaHHe Sn’, NpeIOTBpAIas ero OKHCICHHE [0
YETBIPEXBAJEHTHOT'O COCTOSIHUSL.

Ho6aeka JIJJIM mnpencrapnser coboii coenuneHue: 4,4 nuamMuHO 3.3 IUMETOKCHAM(ECHUIMETaH U B
COYETaHWH C KJieeM OOYCIIaBIMBAaeT IOCTOSIHCTBO COJCPXKaHUs OJI0OBa B cCIulaBe B paboueM HHTEpBaje
IUIOTHOCTEH TOKa.

OCHOBHBIM TIPEUMYILIECTBOM THPOQPOCHATHOTO IIEKTPOJIMTA SBISIETCS €r0 MEHBINAs arpecCHBHOCTH MO
OTHOIIEHHIO K (hoTopesucTy, 4eM y (GropObopaTnoro sJaeKTpoJIUTa, MO3TOMY B HEM MEHBIIE HaKaIUIMBAETCS
MIPOIYKTOB PA3JI0KEHNUS, KOTOPBIE BKIIIOYAsICh B MOKPBITHE, YXYAILIAIOT €r0 Ka4eCTBO.

Jnst obecriedeHust MOCTOSHCTBA COCTaBa CIUIaBa, a TAKXKE CTAOMIBHOCTH €T0 (PU3UKO-XMMUYECKHX CBOMCTB
HEOOXOANMO PYKOBOACTBOBATHCS CICAYIOIINMHU PEKOMEHAAIMAMH.

1. TlepememmBaHHME O3JICKTPOINTA OCYIIECTBISAIOT MEIJICHHBIM IIOKAaYMBAHHEM IUIAT B IIPOIECCE
aekTposn3a (mepuos kadanus 1—2 c) Bonee WHTEHCHMBHOE TOKAauWBaHWE BBI3BIBACT CHIDKEHHE KAaTOIHON
TIOJISIPU3ALIMH CBHHIIA M €T0 YBEINYEHHE B COCTAaBE CIUIaBa.

2. Bo wus3bexaHue 3aHOCa B DIIEKTPOJHT Cynb(paT-MOHA IIepel HAHECEHHEM ITOKPBITHS OIEpalHio
akTHBUpoBaHUA mpoBomAT B 10 %-HoMm pacTBOpe OOpP(TOPHCTOBOJOPOAMON KHCIOTHI M 0€3 IMPOMBIBKH
TIEPEHOCAT IUIaThl B BAaHHY JUISI HOKPHITUS CIUIABOM.

3. AHonel u3 cruaBa onoBo—cBHHEN ¢ 60 %-HBIM cogepxkaHueM oioBa U 40 %-HbIM — CBUHIA
MIPUMEHSIOT B BUJIE€ MeTaIa, nocrasusemoro no TY 48-13-20—77.

B ToM cmydae, ecan OHM TOTOBSITCS Ha MECTE CIUIABJICHWEM CBHHIA M OJOBA, CIEAYET CIEAUTH 3a TEM,
9TOOBI B 3THUX METAUIax MPHUMECH MEIH, BUCMYTa, CypbMBI, MBIIIbSKa U kene3a He mpessimamn 0,003 % ot
KaXJI0TO BHJIa IPUMeECEH.

4. C uenpio UCKJIIOYEHHS BO3MOXKHOCTU HAKOIUIEHHS MEIU B UIEKTPOIUTE HEOOXOAMMO HE JOIYCKAaTh
MaJICHNs TUIAT Ha JHO BAaHHBI M HE IOAHMMATh YPOBEHb JJIEKTPOINTA B BaHHE BBINIE KPIOYKOB, HA KOTOPBIX
BHUCSIT aHOJBI.

VYnaneHue criaBa 0JOBO—CBHHEI C Pa3beMOB II€YATHBIX IUIAT MPOMU3BOMIT XMMHUECKHM PacTBOPEHHEM
TIOKPBITHSL B OJHOM M3 CIJICAYIONIMX PacTBOPOB: pacTBop 1— OopdropucroBomopoanas kuciaora (330 mu),
nepruapoins (70 min), Boga (no 1m). Temmepatypa pactBopa 18—25 °C, IlpogomkuTensHOCTh 00padboTku 3—5
MUH; pacTBop 2 — a3zotHas kuciora (400—500 mi/x), propboparnas menp (5—10 r/m), mpenapar OC-20 (2—5
r/m). Temneparypa pactBopa 18—25 °C, ckopocTh pacTBOpeHHs 3—4 MKM/MUH.

18. IlokpeITHS pa3beMOB NeYaTHBIX MJIAT

Pa3beMbl MeYaTHBIX IUIAT, WIH KOHEYHBIC KOHTAKTHI, CITY)KaT /IS JICKTPUYECKOTO COCAMHCHHS OJIOKOB Ha
MEYATHBIX TUIATaX MEXIY COOOM C IMOMOIIBIO COCTUHUTEIBHBIX KOJIOIOK.

st oOecrieueHHMss XOPOIIETO  3JCKTPHUCCKOTO COCIMHEHHS MCKIOY NPYKHHKAMH KOJOAKH H
MPOBOMHUKOBBEIMH ~ TOJIOCKAaMHU  pa3beMa HEOOXOIMMO TIOKPHITHE, OO0JaJaromee MalbiM —IIePEXOTHBIM
COIMPOTHBIICHUEM, XOPOIICH W3HOCOYCTOMYUBOCTHIO U OTCYTCTBHEM KaKHX-THOO IUICHOK, YXYIIAIOIINX
KOHTaKTHBIE CBOMCTBA.

3o010T0. Becem TpeOoBaHUSM, TPEABSIBIIEMBIM K KOHTAKTHBIM MOKPBITHUSM, B HAWOONBIICH CTCICHH
YIOBICTBOPSIET MOKPHITHE M3 CIUIaBa 30JI0TO—HUKEIb WIH 30J0TO—KO0AJIbT C COICpKAHUEM JICTUPYIOIIETO
anementa 1o 0,6% (TBepmoe 3010t1o0) [2]. TommuHa cnos 3010Ta — 2,5 MKM. [Ipyrie MeTamisl, Kak MOKa3aHo
HWJKE, YCTYMAOT 3TOMY IMOKPBITHIO 10 PA3IHYHBIM IIPUUHHAM.

MMammagmit. OGnamaeT Xopomied H3HOCOCTOWKOCTBIO M 0oJieeé HU3KOHW CTOMMOCTBIO, OJHAKO Ha €ro
ITOBEPXHOCTH BCJICACTBHE KATAJTUTHYCCKUX CBOWCTB MAJIaIUsl CO BPEMEHEM OOpa3yroTCs MMOJUMEPHBIC IICHKH
13 OPraHHYECKUX MPOIYKTOB, HAXOMSIIMXCS B BO3ayxe. M3-3a 00pa3oBaHUs IUICHOK HApyIIaeTcsi KOHTAKT. JIJis
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MOKPBITHS Pa3beMOB NAUTaIWH MOXHO TPHUMEHATh B YCIOBHSAX XOPOIIO BEHTIIMPYEMOW ammmaparypsl.
TommmHa cinos namiagus 2,5—6 MKM.

Pomnii, Mimeer HauOOIBITYI0 M3HOCOYCTOMYNBOCTh M TBEPAOCTh, HO €CTECTBEHHBIE OKHCHBIE TUIEHKHA W
CKJIOHHOCTh K OOpa30BaHMIO TOJMMEPHBIX IUICHOK YXYAIIAKOT €ro KOHTAaKTHBIC CBOWCTBAa. Pomuil sBisercs
CaMbIM JIOPOTHUM W3 TPYIIBI JParolCHHBIX METAUIOB M C yYETOM BCEX €r0 CBOWCTB PEKOMEHIYCTCS s
MTOKPHITUSL KOHTAKTOB TIEPEKITI0YATeICH U KOJOBBIX JUCKOB, PACCYMTAHHBIX Ha MUJUIMOHBI MEPEKIIOUYCHUA TIPU
BBICOKMX KOHTAKTHBIX JaBICHUSAX. TONIIUHA CJOS pPOAMsS ONpeAessieTcss TpPeOOBAaHWSIMU K  YCIOBUAM
KOHTAKTUPOBAHHSL.

Cepebpo. OTo HauboIee ACMICBBIN U3 METAIIOB, MPUMEHIEMBIX JJIs KOHTAKTOB, 00JIaIacT CaMOi BBHICOKOM
AIEKTPONPOBOJHOCTBIO, OJHAKO OBICTPO TEMHEET B PE3yNbTaTe BO3ICHCTBUS CEPOCOICPIKAIIHX IMPOAYKTOB,
o0ajgaer IUIOXOW HM3HOCOCTOWKOCTBIO M JIETKO KoppoaupyeT. CepeOpsiHOEe MOKPHITHE PEKOMEHIYeTCS st
MaJIOOTBETCTBEHHBIX CHCTEM, KOTJa KOHTaKTHAs Iapa SKCIUTyaTHPYeTCS B JIETKHX YCIOBHSX IPH OTCYTCTBHU
CEPHUCTHIX COSTUHEHUH B Bo3AyXe. TonmmHa cios cepedbpa 6—15 MKM.

Hukens. IlpuMensercs B  KadecTBE MOJACIOS Iepel 30JI09EHHEM C  IIeTbI0  MOBBIIICHHS
HM3HOCOYCTOHYMBOCTH CJIOSI 30JI0T@ 3a CUET IOBBIMICHUS TBEPAOCTH MOMIOXKKH. [lomcioi HHUKens yiaydmaer
TaKKe KOPPO3UOHHYIO YCTOHYHMBOCTH MOKPBITUS, HCKIIOYash BO3MOXKHOCTH OKHCICHHS MEIU Yepe3 MOpPHI
30JI0TOTO TOKPBITHS. KpoMe TOro, MOACION HHKENsS MPEHSITCTBYET MUPPY3Ud MEIU B 30J0TOC HMOKPBITHE U
o0ecrieurBaeT 3TUM IOCTOSHCTBO BCIIMYMHBI TIEPEXOTHOTO COMPOTHBICHUS B TPOIECCE JUTUTCIBHOM
9KCIUTyaTaIluy ¥ XPAaHCHUS 30JJ0YCHBIX KOHTAKTOB. TOJIIMHA HUKEIEBOTO MOICIOSN 6—9 MKM.

Cocras (T/11) 1 pe:KuUM pabOTHI AIEKTPOIIUTA 30I0UCHUS CICTYIOIIHE:

Juyuanaypam xanus (8 nepecueme Ha 3010Mo0) . . 8—10
JIUMOHHAS, KUCTIOMA ..o ..30—40
JIUMOHHOKUCTIBIL KAAUU MPEXIAMEUJCHHBLU ... 30—40
CepHoKUCTbLL HUKENb UTIU KOOAIBNL .......oeeeveaeeeaiveaeeeans 1—2
Temnepamypa, °C ..........ccoceeveeeeceeeiiienieesieeeieeeieeeveeenes 35—45
Kamoounasa nnomnocme moka, ASOM oo 0,4—0,7
BbIx0o0 10 MOKY, Yoo 95—98

AHOIB! U3TOTOBIEHBI U3 IUIATHHUPOBAHHOTO TUTaHA. DIEKTPOIUT MEPUOJUYECKU MPOTYBAETCs a30TOM
JUISL BBITECHEHUSI PAaCTBOPEHHOT'0 KHCIOPOa, KOTOPBIM BOCCTaHABINBASCH Ha KATOJE, CHIKAET BBIXOJ 1O TOKY.
CkopocTb ocaxneHusi 30j0Ta 1 MKM 3a 7 MuUH. B Teuenne mepBbix 5—10 ¢ paboTel pekoMeHayeTcs
IUIOTHOCTH TOKa 1 —1,5 Alnm?.
CocraB U pesKiM pabOTHI DIIEKTPOIIUTOB CEPEOPEHUSI PEACTABICHBI HIKE.
Onextpomut 1 DaekTpouT 2

Azomuoxucioe cepedbpo(s nepecueme Ha MEMANN) .......... 40-50 —
Jluyuanapeenmam xanus (8 nepeciueme Ha Memaii) — 40—50
JKene30CUHEPOOUCTIBIIL KATIUUL..............ceerveeeeeeeereesreenreans 100—130 —
Pooanucmuttlh KAmuii ..............ccoocoiveioiiiieiieiiecceeee 120—150 200—250
Venekucavlil KAMULL ...........cc.cccoevieoiiiiiic e 50—60 20—30
Temnepamypa, °C ..........ccccccovemieniiiiiiiiniiinieiieieeeeens 18—25 18—25
Kamoonas nnomuocmomora, A/OM ......ooooeeeeeeeeeeeeen. 0,5—1,0 0,5—1,0
PH oo 10 9,5—10

Onektponut | U 2 WICHTUYHBI IO COCTaBY M OTIMYAIOTCS Croco0amMul MPUTOTOBICHUA. B anekrponure 1
JTUIAAHAPTEHTAT (B MaJlbIX KOJHUYECTBAaX) OOpa3yeTcs IpH pEakIMH B3aMMOJCHCTBHS cOJIel cepebpa ¢
KEJIe3UCTOCHHEPOJHCTHIM KajueM. B anekTponurte 2 AWIMAHAPTEHTAT MPUMEHSETCS B BHJE TOTOBOTO
MPOyKTa, ocTaBisiemoro mo TY 609-451—70.

CocTag (I/11) 1 pexuM pabOTHI AIEKTPOJINTA TTAJUTATUPOBAHUS CIIECAYIONIHE:

XNOPUCTNOIL NATAOULL. ... aieeiieeieeeieeevae v e 18—25
XNOPUCTNOIL AMMOHULL .....ooevveeevieeeieeiieeieeeieeereeeveeevee e 15—20
Ammuar 6001, 25 Yo-HOU, M/ oo 2—5
Maneurosbitl GHEUOPUO...............c.oeceeeeeaeeeesieeeieeeeeaeeenees 015
Temnepamypa, °C ..........ccccccovemiieniiiiiiiiniinieiieeeeeeen, 18—25
Kamoonas nnomnocmos moxa, A/OM .......ooveeeeeeeeeererernn 0,8—1,0
PH .o 8,5-9,5

CxopocTh ocaxieHus paBHa | Mkm 3a 4 wmun npu L=l A/nM’. AHOIBI HepacTBOPHMbIE:
TUTATHHUPOBAHHBIN TUTaH, Mawtaaui. [locie Hui YacCTHYHO pacTBOPSIETCS M PAcXo]| MaJUIQJANEBBIX aHOAOB (710
10 %) He0OXOANMO YUUTHIBATH B HOPMATHBAX HA COJb MaJIIa .
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XUMHYECKHe MOKPBITHS. XHMHUUeckre (OECTOKOBBIC) MOKPBITHS MPHUMEHSIOT B TEeX ClydasX, Korja Ha
MPOBOASAIINI PUCYHOK OYEHb TPYJHO HAHOCHUTDH TajibBAHHUECKHUE MOKPHITUS BCIEACTBUE TOTO, YTO MPOBOAHUKH
pa3pO3HEHBI U HE 3aMKHYTHI B OJTHY JIEKTPHUYECKYIO [[ETIb.

[MomoOHast mpobiieMa BO3HUKACT, HAPUMEpP, MPH HM3TOTOBICHHUU IUIAT MO aJIUTHBHOMY METOXY, KOTJAa
MPOBOJTHUKK TOJMYYAIOTCS XUMHYCCKHUM OCAXIICHHEM MEIU WM TaJbBAaHUYCCKHC OMCPAIlMH HUCKIIOYAIOTCS W3
TEXHOJIOTHYECKOTO TIpolecca.

B xadecTBe 0ECTOKOBOTO TOKPBITHS MOIYYWI NMPHUMEHCHHE IMPOIECC XUMHYCCKOTO OJIOBSIHUPOBAHHS H
OCaXXJICHHE CJIOSI 0JIOBA, JICTHPOBAHHOTO KaJMHUCM.

[porecchl OCaXXICHUS YHCTOTO OJIOBA OCYIICCTBIISIOTCS MOTPYKEHUEM MEUaTHBIX TUIAT B PACTBOP COCTaBa
(t/m):

XNOPUCTOC OJOBO...........c.veeeviiieeiieiieeeie e 10—20
TUOMOUCBUHA ...t 80—90
Consnas kucnoma (y = 1190 ke/M’), M/ oo 15—17
XNOPUCTHOIL HATPULL ... 75—90

Temmeparypa pactBopa 55—56°C, IpoAOIDKUTENLHOCTD onepanui 25—30 MUH, TONIUHA 0CAXIaeMOTO
CJI0SI OJIOBA /10 2,5 MKM.
[Ipomece ocaxxaeHUs OJIOBA, JISTUPOBAHHOTO KaJMHEM, MPOHMCXOIHMT B PACTBOPE CICIYIOUIETO COCTaBa

(r/m) :

XTOPUCIOE OTOBO..........cceveieiiiicieieeeee 8
XAOPUCTIBUL KAOMUTL........ceeeeeiiiiisiieieiieieee e 6
Cepnas xucnoma.. .. 40
Tuomouesuua .... 45

Temmeparypa pactBopa 18—25 °C, npomomkuTenbHOCTh omnepamuu 20—30 MHH, TONIIHWHA CIIOS
TTOKPBITUS COCTABISIET 2—3 MKM.

B 060MX CIlydasx pacTBOPHI CIIy’KAT JUIS MOKPEITHS 50 IM° MOBEPXHOCTH B | I pacTBopa, IMOCITE Yero
3aMEHSIOTCS CBEXHMMH. B OTpabOTaHHBIX PacTBOpax OCTAaBIIEECS HEU3PACXOJOBAHHOE OJIOBO OCaXKIACTCS
IIENIOYbI0 B BHIC THIPOOKHUCEH M TOCIIC OTMBIBKA €r0 MOXKHO MOBTOPHO HCIIONB30BATh JJIS MPUTOTOBICHUS
CBEXXUX MOPIMU pacTBOpA.

XUMHUYCCKH OCaXJICHHBIC TOKPBITUS OJIOBOM H CIUTABOM OJIOBO—KAaJMHUH 00CCIEUMBAIOT XOpOIIee
pacTeKaHue MPUIOS MPH TalKe PaJar0dJICMEHTOB Ha BOJHE MPHITOS], COXPAHSIOT 3Ty COCOOHOCTh 3HAYHUTEIHLHO
JIOJIBIIIE, YE€M TalbBAHHMYCCKH OCAKJICHHOE OJOBO M HA TAKMX TOHKUX IMOKPBITHAX €Imle He ObLIO 3aMEUYCHO
CllydacB 00pa30BaHUS HUTCBHIHBIX KPUCTAIUIOB («YCOBY) MPH JITUTCIHHOM XPaHCHUH.

19. OcBeTJieHne U OIIaBJIeHHE OKPBHITHA 0JI0BO—CBHHEI

OcBetriicHHE TOKPHITHSA. B pe3yiapraTe NPUMEHEHHS IIENIOYHBIX pPAacTBOPOB TPABICHHS OJIOBSHHO-
CBUHIIOBOE TOKPBITHE YAaCTHYHO PACTBOPSETCSA B ITHX PACTBOPAx M 0Opa3yromIrecs MPOXyKTHl PaCTBOPEHHS B
BHJIC TEMHOTO MUIaMa OOBOJIAKUBAIOT TOBEPXHOCTh MOKPBITUS W TMPEMATCTBYIOT BBITOTHEHUIO MOCICTYFONTIX
orepanuii (OIUIABIICHUE WM TaiKa BBIBOIOB AJICKTPOPAIHOIIEMEHTOB). [ ylaieHus: TpaBHWiIBHOTO MUIaMa C
MTOBEPXHOCTHU MOKPHITUS IUIATHI TIOTPYXKAKOT B TaK HA3BIBACMBIH OCBETIISIONINI PACTBOP COCTaBa: THOMOYCBHHA
— 80—S85 r/m; comsnas kucnora (1,19) — 50—60 mur/m; stumoBsril cnimpt win curtaHon JC-10 5—6 mu/i;
npoxykt OC-20—8—10 ma/n. Temmepatypa pactBopa 18— 25 °C, mpomoipkuressHOCTE 00pabotku 1—1,5
MUH.

PactBop mpuroTOBIISIOT cenyomuM obpa3zoMm. Banny (1/5 o0bema) 3amoHAIOT BOAOW W BIMBAIOT B Hee
COJISTHYIO KHCJIOTY. 3aTeM OTAEIHHO PACTBOPSIOT THOMOYCBHHY U BIMBAIOT MOJIYYCHHBIN PaCTBOp B BaHHY.

K cmecn npunmBarot crmpT 1 poaykT OC-20, Tocie 4ero J0IUBa0T BAaHHY BOJOW 0 YPOBHSL.

C menpio CHIKEHHUS CTOMMOCTH PAacXOIyeMBIX MaTepHaJiOB MOXKHO IPUMEHSATh TEXHHYECKHE MPOIYKTHI:
THOMOoYeBHHY TI0 TY 6-09-4041—75; 3TUIIOBBIN CITUPT.

Onepanuio OCBETICHHS MOXKHO MPOBOIUTH B  PAcTBOPax, OTIMYAIONIMXCS IO COCTaBy OT
BEIIICTIPUBEICHHOTO.

Tak, Hampumep, QropOOpaTHBIH pacTBOp cocTaBa: OopdropucToBOmOpOIHas Kucimora — 100 mo,
tuomoueBuHa — 100 1, cmauuBatens OIl-7—10 mu1, Boga — 10 1 1 ocBeTIsSIET MOKPBITUE NPU TeMIepaType
50— 60 °C B Teuenune 1—2 MuH.

OnuaBienne NOKpbITUS. [ambBaHMYeckoe MOKpbITHE o050Bo—cBuUHen Tuna [IOC-60 mpexacraBnseT
co00il IBTEKTHUECKHH CIIaB, TemrepaTypa IutaBieHust kotoporo 183 °C. TIokpbeITHE IO3TOMY JIETKO
pacIUIaBIsAeTCA U B KUIKOM BHIE CTEKAET C MOBEPXHOCTH IIPOBOJHIKOB HAa MX OOKOBBIE CTEHKH, KaK MTOKAa3aHO
Ha puc. 10. OruiaBneHwe TOKPBITHSA — HECIOXKHAs OTmepalus, HO OHa oO0ecCreurnBaeT NOJydeHHe psiaa
MIPEUMYIIECTB, IO3TOMY TPHMEHSIETCS B IPOM3BOJACTBE 0O0Je€e OTBETCTBEHHBIX II0 HA3HAUYCHHUIO IIIAT.
OmnsaBiieHHE TOKPBITHS TpecienyeT CICeTyIONIHe IeNU: NMPEeBPaTHTh TyO4aTyl0 M CKIOHHYIO K KOPpPO3WH
MMOBEPXHOCTh B TJIAAKYyIO0 OJECTSAIIylo; 3allUTHTh OOKOBBIE CTEHKH IIPOBOJAHMKOB OT KOPPO3HH U
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JIEKTPOKOPPO3UM B CIydae, €CIH JBa COCEOHMX IIPOBOAHHKA B YCIOBHSX O3KCIUTyaTallMd Pa3HOIOJSPHBI;
YIIY4IIUTh CIIOCOOHOCTH K TaiiKe mocie JUIMTeNbHOTo (Oosiee 1 T) XpaHeHHs; YCTPAaHUTh «HABEChI» MeTajlia 10
KPOMKaM IPOBOJHHMKOB; HCKIIOYUTH BO3MOXXKHOCTh POCTa HHUTEBHIHBIX KPUCTAIIOB («YCOB») B YCIOBHSAX
JUINTEIIBHOTO XpaHEHUs], U IKCIUTyaTanuy; cHU3UTh Ha 15—20 °C TeMmnepaTypy pacIUIaBIE€HHOTO IPUMOS IpU
maiike Ha BOJIHE, HCKJIIOYHATh M3 TEXHOJOTMYECKOrO IIPOIlecca OIEpalHIo TOpsYero OOIyKUBaHUS,;
KOHTPOJIIPOBATh KauyecTBO IPOBOJMIETO PHUCYHKA, TaK KakK OIEpalys OIUIABJICHHS SBISETCS JOCTATOYHO
KECTKUM HCIBITAHUEM JUIS T1JIaT.

Puc. 10 3amuTHOe MOKPHITHE 0JI0BO—CBHHEN /10 (a) ¥ mocje () omnaBieHHsi: 1 — me4yaTHBI
NMPOBOJHUK; 2 — MOKPbITHE 0JI0BO—CBHHEL

OmutaBiieHHE OCYIIECTBIIIOT MOTPYKEHHEM B KUJIKUAN TCIIOHOCUTENh WM BO3JICHCTBUEM UH(paKpacHOro
u3MydYeHUus. B mepBoM ciiyyae B KAueCTBE TCIUIOHOCHUTENS MPUMEHSIOT KHIKOCTH, OOJaJaroIiue
ycTOMYMBOCTBIO Tpu Temmeparypax 220—240 °C, u Heroproune — MpH 3TUX XK€ YCIOBHX. TaxkuMu
xuakocTamu sBisitotes Jlampon (TY 6-05-1679—74), macio TII-22 (TY 38-1013-60—73), onmroagup OXK-1
(TY 6-05-221-489—=81). OrutaBiieHne 0OBIYHO NMPOM3BOAAT MOTpyXeHueM Ha 15 ¢ B Harpetsiit 1o 230+10 °C
TeroHocutens. Hambonee 3¢dekTuBHBIM sBRseTcs oOIUIaBleHHe Ha BodHe TerumoHocutenss OX-1 B
aBTOMAaTUYECKOW yCTaHOBKE, aHAJIOTMYHON YCTAHOBKE ISl MAaWKU HA BOJIHE MIPUIOS, B KOTOPOW KOHTAKT TUIAThI
¢ KHJIKOCTBIO JTUTCS He Oonee 5 ¢ mpu Temnepatype xuakoctu 220—230 °C. Iocne onaBieHUs TOKPHITH
xkuakocte OXK-1 cmbiBaetcs rTopsiueli Bomoi. B ciydae wcmosb3oBanms wmacna TII-22 oTMBIBKa ero
MIPOU3BOIUTCS TPUXIIOPITHICHOM.

Omnepanuio OTMBIBKH JIy4IIe BCETO NMPOW3BOAWTH B YCTAHOBKAX, IJIe CTPyHHAs MPOMBIBKA COUETAETCS C
MEXaHHYECKHM BO3JCHCTBHEM BpANIAIOIINXCSA IIETOK. B TmociemHedl CeKIMH OTMBIBOYHOTO arperara
YCTaHABIUBAIOTCS BAJIKU, KOTOPBIC OT)KUMAIOT BOAY C TOBEPXHOCTH ILIAT.

Cymka ImiaT MOXET OCYIIECTBIATECA ¢ MOMONBE TOHOB WM KepaMHYeCKUX HArpeThIX MaHENCH,
KOTOpPBIC UCHAPSIIOT BIATy 3a CUET MH(PPAKPACHOTO M3IYYCHHUS BO BpeMs MEPEMCHICHHUS IUIATHI IO KOHBEHEpy
MEX]Ty HATPETHIMHU MIOBEPXHOCTSIAMHU.

OmnuiaBiieHUIO B MHGPAKPACHBIX JTy4ax MPEIIISCTBYET (PIOCOBAaHUE B CITUPTO-KaHU(OIEHOM (IIFOCE WK B
pacTBope cocTtaBa (Macc, 1omH, %): onenHoBas kucimora — 20; >TunoBsit cupt — 35; mpoxykt OC-20—45.
Bsskocts ¢uroca o B3-4 paBra 12—15 c.

PacTBOp TNpHTOTAaBNIMBAIOT ITOCPEACTBOM CMEUIMBAHUS OJEMHOBOM KHCIOTHI CO CIHUPTOM M 3aTeéM B
Harperyo g0 45—55 °C cmech BBOmAT mpu momemuBaHuu TpoAykT OC-20. daroc HAHOCAT OKyHAaHHEM M
MOJICYIIMBAIOT Ha Bo3myxe B Tedenme 3—5 MuH. [Ipomykr OC-20 mO HCTEUYEHWH HECKOJIBKHUX JHEH
ynotpebnenust (aroca BBIMAAACT B OCAJO0K, MOJTOMY IEPUOTUYECKH (HITFOC HEOOXOIUMO MpOrpeBaTh IS
PACTBOPEHUS 3TOTO MPOIYKTA.

B ycraHOBKax Ui OIUTaBICHUS B WH(PAKPACHOM HU3IYUYCHHU CKOPOCTh KOHBEHepa MCHSETCS Ui TOTO,
YTOOBI MPOJIOIDKUTEIBHOCTE O0TyYCHHS,YBEIMINBATIACh TI0 MEPE YBEIUUCHUS TOJIIUHEI IUTAThl. Tak, A miat
TOJIIMHON 1 MM cKOpocTh KoHBelepa 1,2—1,3 M/MuH, a JJ1s TUIaT TONIIHHOW 2 MM CKOpPOCTh KOHBelepa 1,0—
1,1 M/MuH.

JJis 3amMThl TUIAT OT KOPOOJCHUS TPUMCHSIOT PaMKHA W3 TEKCTOJHTA, B KOTOPHIC BCTAaBIIIOTCS IDIATHI
repen yKIaakod ux Ha koHseiep. [locne ormmasieHus: (GIrOChl CMBIBAIOTCS: CITUPTO-KaHU(POIBHBIH — B CITUPTO-
OCH3MHOBOHM cMecH; oJieMHOBBIHK — B Teruioit Boge (50—55 °C) B teuenne 5—10 muH. KadecTBO OTMBIBKH
BOJIOPACTBOPHMBIX (PIIFOCOB W JKUAKHX TEIUIOHOCHUTENCH MOXKHO 3HAYUTEIBHO IOBBICHTH, HCIONB3YS
YIIBTPa3BYKOBEIE YCTAaHOBKU.

Crnexyer oOpaTuTh BHIMaHHE Ha TO, YTO TOJNIIMHA OJIOBSIHHO-CBHHIIOBOTO MOKPBITHS HA IUIATaX JOJDKHA
OBITh MUHUMAIBHOHN (He Ooiee 15 MKM), B TIPOTHBHOM CiIydae HPOHMCXOAAT OOJBIINE HAIUIBIBEI METaia B
OTBEPCTHUSIX, Karico0pa3oBanue u Apyrue AeeKTh.
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VI. TPABJIEHUE ME/IN

20. PacTBOpHI M 2 OCHOBE XJIOPHOIO KeJie3a U nepcyiabpara

Oomue cBegeHus. TpaBicHUE MEAH SIBISACTCS OIHOM U3 OCHOBHBIX OICPAIMiA B TIPOU3BOICTBE MEYATHBIX
wiat. TpaBUIBHBIC PACTBOPHI, C TIOMOIIBED KOTOPBIX OCYIIECTBIIACTCS 3Ta ONEPALUs, JOJDKHBI YIOBICTBOPSTH
CJICAYIOIUM TpeOOBaHUsIM. B cocTaB pacTBOpa JOKHBI BXOJWTE JICIICBBIC U TOCTYIHBIC MAaTEPUAIIBI; PACTBOP
JIOJDKEH JIOMYCKaTh BO3MOXKHOCTh €r0 PEreHepalui W YTWIH3ALUI0 MEOH W3 OTPa0OTAaHHOTO TpPaBUTEIS;
0OOKOBOE IOJATPABIMBAHUC MPOBOJHHUKOB JIOJDKHO OBITh MHHUMAIBHBIM, TPaBHIIBHBIC PACTBOPHI HE JIOJKHEI
BO3JICHCTBOBAThH Ha JUAJICKTPUICCKOS OCHOBAHKE NICUYATHOM TUIATHI M HA 3AIUTHBIA PHCYHOK.

Hioke paccMOTpeHbl OCHOBHBIC XapaKTePUCTHKU psijia IPUMEHSEMbIX B POU3BOJICTBA PACTBOPOB M JIAHBI
pexoMeHaaIuu 1mo Harboee 3QpGEeKTUBHBIM TpaBUTEIM [3, 8].

Omepanyst TpaBieHHss OOBIYHO OCYIECTBISICTCS B KOHBEHEPHBIX YCTAHOBKaX, B KOTOPBIX Ha IUIATHI,
nepeMeriaeMple 0 TPAaHCIOPTEPY, CBEPXY M CHHU3Y HAMpaBISIFOTCS CTPYH TPABHJIBHOIO pacTBOpa HIIH
TIPOMBIBOYHOM BOJIbI. CTPYHHBIM METOM TpaBJICHUs SIBIsIETCS HamOoliee dPPEKTUBHBIM, TaK KaK 00eCIIeYuBaEeT
TpeOyeMyI0 CKOPOCTH MPOoIecca PH HE3HAYUTEIIEHOM OOKOBOM TPaBJICHHH.

Tunosas TpaBWIbHAS YCTAHOBKA COCTABISICTCS M3 OTHCIBHBIX COCTHIKOBAHHBIX MEKIY COOOW MOJyJeH, B
KOTOPBIX BBITIOTHSIOTCS CIEYIONINE IMEPEeXOIbl: 3arpy3Ka, TPaBJICHUE, IICIIOYHAs I KHUCIAas MPOMBIBKA,
BH3yalIbHOE HAONIO/ICHUE, (DMHUINHAS MPOMBIBKA M CyIIKa. K YHCIy TakuMxX yCTAaHOBOK OTHOCSATCS CEPUIHO
BBIITYCKAEMBIC JIMHUH MICTIOYHOTO W KACIOTO TPABIICHUS.

Y i .

Puc. 11 JIunnus cTpyiiHOro TpaBjieHUS MeYATHBIX MJIAT

Ha puc. 11 npeacrasieHa TUIoBasi yCTaHOBKA TPABJICHUS.

PacTBOpBI HA OCHOBe XJIOPHOIO :Keje3a. Bonueiii pactBop xmnopHoro xeneza FeCls sBisercs CHITBHBIM
OKWICITIMTENIEM H C OOJIBIION CKOPOCTHIO PACTBOPSIET MEIb, BOCCTAHABIHMBAACH IIPH 3TOM J0 XJIOPHUCTOTO XKeJe3a
FeCl, mo peakiuun

FeCl; + Cu ——> FeCl, + CuCl

O6pa3oBaBmIasics XJIOPHCTas MEIb OKUCIIIETCS XJIOPHBIM JKEJIE30M 10 XJIOPHOH MEIH:

FeCl; + CuCl ——> FeCl, + CuCl,. B cBoto ouepens, XJIopHast MEIIb PACTBOPSCT MEIb:

CuCl, +Cu >2CuCl.

Taxum oOpa3zom, B pacTBOpe TpaBiIeHUs cojaepxkatcs cienyromme nponykter: FeCl;, FeCly, CuCl,, CuCl.
Jlns TpaBneHus ucnonb3yercs pactBop FeCls maotHocThi0 1300 Kr/M’, 9TO COOTBETCTBYET KOHIEHTpauuu 400
r/n; Temneparypa pactBopa — 1o 35 °C. BokoBoe TpaBienne — 40—66 MkM, éMKOCTh 10 Meau —75—105
/11, MaKCHMallbHasi CKOPOCTb TPaBIEHHUS — 35 MKM/MHH.

PacTBOp 00samaeT BBICOKOH CKOPOCTBIO TPABIEHHUS W €MKOCTHIO MO MEIH, OJHAKO €ro IMPHUMEHEHHE B
HACTOSIIee BpeMs OTPaHUIHBACTCS 10 CIEAYIOIINM IPUIUHAM.

[Ipy TmpoMBIBKE MJaT TOCIIE TPABICHHUS OCTATKH TPABWJIFHOTO PAcTBOpa JIETKO THIPOIHM3YIOTCA C
00pa3oBaHHEM TPYTHOPACTBOPUMEIX OCHOBHBIX COJICH jkeme3a:

FeCl; + HO —— > Fe(OH)CI, + HCI

@deHoNbHBIE CMOJIBI TUAJIEKTPUKA YaCTHYHO 00J1a1aloT CBOWCTBOM MOHOOOMEHHBIX CMOJI M aJICOPOUPYIOT
nons! Fe’ | 109TOMy B HPOM3BOJCTBEHHBIX YCIOBHAX HA ILIATAX YACTO CHIYKACTCS COMPOTHBIICHHE H30JISAIMI
JIMDIICKTPHKA.

2 EMKOCIbIO 10 MeOu HA3b16aION NPedebHo JONYCHUMOE YeeTuuenie KOHUCHMpPayuu Medu 6 pacmeope 3a cuen
6LIMPAGIIMN3AHHA €€ C NIAaAM.
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OTtpaboTaHHBII PacTBOp OYEHb TPYAHO NOANACTCA pETreHEepali W TPAKTHYSCKH HEBO3MOXKHO €ro
aBTOMAaTHYECKOE KOPPEKTUPOBAHKE B MPOIIECCE TPABICHUS.

PacTBOp HEBO3MOKHO MCIIONB30BaTh B IMO3UTHBHOM METOJC M3TOTOBJICHMS IEYATHBIX IJIAT IPU HAJTHINH
OJIOBSIHHO-CBHHIIOBOTO TIOKPBITHS, TaK KaK XJIOPHOE JKEJIE30 PACTBOPSIET 3TO MOKPHITHE.

Pabora ¢ pacTBOpOM XJIOPHOTO JKeje3a HEW30EKHO BICYET 3a COOOW 3arps3HEHUC TIOJIOB M CTCH
SIPKOOKPAIIICHHBIM TPABHJIBHBIM PACTBOPOM.

Jus  yTwimsanuu  MeOu #3 OTpa0OTaHHOTO pacTBOpa B HEro 3arpyxkaercs mnepdopupoBaHHas
BHUHUILIACTOBAsT KOP3WHKA, B KOTOPYIO 3aChINAcTCs 003 KUPEHHAs CTalbHAsI CTPYKKa. PacTBop pekoMeHmyercs
noaorpets 10 temmeparypbl 40 — 50 °C. BeneactBue peakuuy EMEHTAlMU MEIb B BHUIE PBIXJIOTO OCaIKa
BBIJICIISICTCS HA YaCTHIIAX JKeJe3a:

Cu®" + Fe >Cu+Fe’ "

[Mocne ocaxmeHWs Memu Ha CTPYXKKE, O YeM CyOIT 1O OTCYTCTBHIO MEIM Ha CTaJbHBIX 00pasIax,
MIEPUOTUYECKN TIOTPYKAEMBIX B PACTBOp, IOCICAHMI CIMBAeTCS M TIepelacTcs Ha HeHTpamu3amuoo, a
MOPOIIKOBAasE MEOb CTPyeH BOABI CMBIBaeTCS B JIBHSHOW MEMIOK, I/Ieé IPOMBIBACTCS BOJOW W 3aTeM
00€3BOKUBAETCS HA paMHOM (DHIIBTP-TIPECCe U BBICYIHBaeTcs [1].

PacTBOp, OCBOOOXKIEHHBIN OT MEIW, HEUTPAIHM3YEeTCs HW3BECTKOBBIM MOJIOKOM. OcamoK THAPOOKUCH
xKene3a 00€3BOKUBACTCS HA PAMHOM (PUIBTP-IIPECCE U BBIBO3UTCS B CIICIMATIBHO OTBEACHHBIC JJIS 3TOW LEIH
MecTa.

PacTBopsl Ha ocHoBe mepcyiabdartoB. Ilepcynpdar ammonust (NH4),S,0g OTHOCHTCS K KaTeropuu
CHIIBHBIX OKHCIIUTENICH U B KUCIION CPeie PACTBOPSCT MEb MO PEaKIIUU

(NH4)28203 + Cu > (NH4)2SO4 + CuSO4.

[ToGouHO peakmnuelt ABISETCS THAPOIN3 Tepcyibdara:

(NH,),S,05 + H,O ——> 2NH,HSO, + '/,0,.

PactBop cocrout u3 200 — 250 r/m (NH,),S,05 u 5 — 7 /1 H,SO,. Temneparypa pactBopa — 10 50 °C,
6okoBoe TpaBieHne 50 —80 MKM, eMKOCTh MO Meau — 35 T/1, MakcuMalbHasih CKOPOCTh TpaBIeHUS — 25
MKM/MUH. YTWIH3almuss Mead U 0ojee IOJIHOE HCIOJIh30BaHHE Nepcynb(daTa JOCTHTAETCS MOCPEICTBOM
OXITa’KICHHs OTPAGOTAHHOTO PACTBOPA IO TeMMepatypsl +5 C, IIPH 9TOM BBINAAAIOT KPHCTAIUTBI CONEH MeIu B
Buge CuSO, + (NHy),SO,4 + 6H,0. Ocaxnennro Meau IODKHA MPEIIICCTBOBATh PEAKIMS MEPEBOJa KUCION
com NH4HSO, (xoTopasi, kak moka3aHo BHIIIE, 00pa3yeTcsl BCISACTBHE TUAPOIN3a MEPCYIb(HaToOB) B CPEIHIOKO
conb (NH,4),SO,4 ¢ OMOIIBIO BOJHOTO pACTBOPAa aMMHAKA:

NH,HSO4+ NH,OH ——> (NH4)2SO4 + H,0.

3ateM cieyeT IOMOJIHUTEIBHOE BBeIeHHE B peakTop pactBopa CuSO,, YTOOBI 00CCICUUTh CBSI3BIBAHUC
cynb(dara aMMOHHS B BBIIIEYKa3aHHYIO, IBOMHYIO COJIb.

PacTBOpsl Ha OCHOBe mepcynb(daTa aMMOHHS MOTYT OBITH HCIIOJIB30BaHBI KaK B HETaTUBHOM, TaK H B
MTO3UTHBHOM TIPOIIECCe, OJHAKO HEBO3MOKHOCTh pETreHepaIii pacTBOPa, CIOKHAS CHCTEMa YTHIN3ALUH MEJH,
HEpaBHOMEPHBII XapaKTep BBHITPABIMBAHUS, BBICOKAas CTOMMOCTh W IE(QHUINTHOCTH Iepcyiabpara aMMOHHUS
00yCIIOBIMBAIOT OTPaHUICHHOE IPUMEHEHHUE MTePCyTb(PaTHRIX PACTBOPOB B IIPON3BOJICTBE.

21. X710pHO-MeIHBIH KUCJIbIN 1 IIEeJOYHOH PACTBOPHI

XJIopHas MEIlb OKUCIISCT U PACTBOPSICT MEIb TI0 PEAKIUH

CuCl, + Cu > 2CuCl.

O6pazyromasicst xjopucrass Mens CuCl HepacTBOprMa M MOXKET CIYXXUTh HCTOYHHKOM 3aCOPEHHS
(hopcyHOK B TpaBHIBHBIX ycTaHOBKax. B mpucyrctBum moHoB xyopa B Buae HCI, NH,Cl, NaCl, KCI 06-
Pa3yroTCsl XOPOIIO PACTBOPHMBIE KOMIUIEKCHI, JHUCIONUPYIONIHNE B pacTBope ¢ odOpasoBanmeM noHa CuCl.
OxucieHre 00pa3yroUIMXCcsl COSIMHEHUI OHOBAICHTHON MeI MOYKHO OCYILECTBUTH PAa3HYHBIMU CIIOCOOaMH,
HanpuMep BO3JCUCTBHEM Ia3000pa3HOTO XJIOpa MK TEPEKUCHI0 BOJIOPO/A:

CuCl +Cl, > 2CuCly;

CuCl +H,0, +2HCl——> 2CuCl, + 2H,0.

YacTH4HO XJIOPUCTYIO MEb OKHCIISIET KUCIOPOJ BO3IyXa B KUCIION cpefe:

4CuCl + O, + 4HCl ——> 4CuCl, + 2H,0.

Taxkum o00pa3oM, OTpaOOTaHHBIA KHCIBIA PACTBOP XJIIOPHOW METHM MOXHO JIETKO DPEreHEpPHPOBaTH B
ucxoanoe cocrosiue. Pactop coxmepxur 100—150 r/m CuCl, 145—150 r/n NH4Cl. IInotHOCT pacTBOpa
1070—1120 kr/m’, pabouas Temnepatypa 45—50 °C, pH 1—2.

OcHOBHBIE XapaKTepHCTUKH: OokoBoe moxarpaBimBanHe 40—60 MkM; emMkocth mo memu 10—20 r/m;
MaKCHMallbHasi CKOPOCTh TpaBieHUst 35 MKM/MUH. PereHepanusi pacTBopa BO3MOXKHA Kak B PYYHOM, Tak U B
ABTOMATHYECKOM pexuMe. [Ipy pydHOM HUCTIONHEHHH CIMBAETCs MPUMEPHO 1/7 YacTh 0TpabOTaHHOTO pacTBOpa,
a ocrapmyrocs vacte nmoakucauth HCl nqo pH 1—2 (20—25 mur/n HCI). Paz6aBiennyio B oTHOIeHHH 1:6
MePEKUCh BoJopoaa (MEPTUAPOIE) BBECTH B pereHepupyeMblii pacTtBop B koimdectBe 110-115 r/m. PactBop
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TepeMeInaTh CKaThiM BO3IyXoM H depe3 20—30 MHUH MOXHO NPUCTYNUTh K pabote. CHMTHIA pacTBOp
TTO/IIEKUT 00pabOTKe IS YTHIIM3AIUK MEIN TI0 HHKETIPUBEACHHOMY CITOCO0Y.

[Ipy aBTOMaTHYECKOM pPEKHUME BCE ITapaMeTphl PacTBOpa KOHTPOJIHMPYIOTCS C TOMOIIBIO JAaTYHKOB,
AMEIOIIUXCS B aBTOMATHYSCKOW JTMHUU. J[aTurku HHGOPMUPYIOT O TeMIepaType pacTBopa t, KHCIoTHOCTH pH,
IUIOTHOCTUH Y, PEIOKCEe-MIOTCHIMAlIe ¢, YpoBHE pacTtBopa h. MOMEHT pereHepanuu ONpeAesieTCs I10
HAKOIICHUU XJIOPHO# Memu Oosiee 10 /1 CBEepX YCTAaHOBICHHOTO COJACPIKAHHS IO HOPME, IPU ATOM JaTYUKU
yKa3pIBAlOT 3HaueHus =390-395 MB. y = 1120 xr/m’, pH 2, u Torja mo CHrHamy JaTdMKOB JO3HMPYIOIIHE
ycrpoiicTBa BBenyT B pactBop kommoneHTel: HCl — mo pH 0,4; H,O, mo ¢ = 600 MB u NH,Cl no ypoBHs,
KOTOPBIN CHU3WIICS BCICACTBUE OTKaYKu 1/6— 1/7 dacTu pacTBopa.

Crioco0® 3IeKTPOXMMHUYECKON pereHepaniu OTpabOTaAHHOTO METHO-XJIOPHUAHOTO PAcTBOpa TPABICHHS
ABJSICTCS BEeCbMa IEPCIIEKTUBHBIM, TaK KaK MOMHMO pEereHepalliii pacTBOpa OH 00ECIeYHBAaET BO3MOKHOCTH
YTHIM3aIUU MEIH B BUIE KaTOAHOTO OCAJIKa.

Crioco0® 3JEKTPOXMMHUYECKON pEeTeHepalry 3aKI09aeTcsl B IPOMYCKAaHWH ITOCTOSIHHOTO TOKa dYepes
PacTBOp C UCMOIH30BAHNEM TUTAHOBOTO KaToAa M rpa)UTOBOTO aHOJA.

Ha smexTpomax BO3MOXKHBI CIEAYIONIME PEaKIWH M XapaKTEpHBIC UIT HUX AIIEKTPOAHBIC CTaHIApTHEIC
MTOTCHIIMANEI: HA KaTO/Ie

Cu*" + e —> Cu' (¢=+0,153B), Cu" + e ——> Cu (¢=+0,521B), Cu*" + 2¢

Ha aHOJIC

Cu’ > Cu*" + e (¢ =-0,153B), 2CI' ——> Cl, + 2¢ (¢ = -1,35B)

[Ipy HU3KKMX W OJMHAKOBHIX IUIOTHOCTSAX TOKA percHepalys He MPOUCXOJAUT, TaK KaK Ha KaToIe Melb
BOCCTAHABIIMBACTCSA JIO OJHOBAJICHTHOI'O COCTOSHHS, a Ha aHOJE OJHOBAJICHTHAs MEIb OKHUCIICTCS JO
JIByXBaJIeHTHOM. [Ipu MOBBIIIEHHMH KaTOAHOW TUIOTHOCTH Toka J0 15 A/,ZIM2 W aHOIHOM IIOTHOCTHU TOKa IO
2,5—4 A/nv® Ha KaTome BBIZICTIIETCS. MeTaJUTMYecKass MeIb (peakldh), a Ha aHoNe OJHOBAJICHTHAS Melb
OKHCIISIETCS. B 9THX yCIIOBHAX MPOMCXOIUT TaK)Ke BRIACICHHE HEOOIBIINX KOTHYECTB XJIOpa.

C menpro mMpeoTBpaIleHHs BRIACTICHUS XJIopa aHOAHOE IPOCTPAHCTBO OTAENIACTCS MOPUCTON auadparMoit
C 3aII0JIHEHUEM aHOJIUTA PACTBOPOM EAKOTO HATpa.

B 3ToM ciyuae mocie u3BICUCHHS W3 OTPabOTAaHHOTO pacTBOpa HW30BITKA MeIu ero o0pabaThIBarOT
MIEPEKUCHIO BOJAOPOAA JJIsl OKUCICHUS HOHOB OJHOBAJIICHTHOW MEIU N0 NByXBaleHTHOW. COBpeMEHHBIC MOJICIH
TPaBWIBHBIX YCTAHOBOK CHA0XKAIOTCS 3JICKTPOXHUMUYECCKAM YCTPOHUCTBOM JUIsl YTHIIM3ALUN MEH U PereHepaIiiu
pacTBopa.

PacTBOp XJIOpHO# MeIU, HECMOTPS Ha MAIYEO €MKOCTh 110 MEJIY, SBJISAETCS HanOOJIee MEPCICKTHBHBIM MIPH
BBITIOJIHEHUY OTICPAIMK TPABICHHS B HETaTHBHOM MPOIIECCE U OCOOCHHO TPH M3TOTOBJICHHU OJHOCTOPOHHHUX
IUTaT U3 reTuHakca. [lepCcrneKTHBHOCTE MPUMEHEHHS PacTBOpa XJIIOPHOH Meau o0ycIOoBJIEeHA B MEPBYIO OYEpEIb
BO3MO’KHOCTBIO €T0 aBTOMAaTHYIECKOI pereHepaiy u yTIn3alun Meau. Kpome Toro, pacTBOpsI XJIIOpHOH Mean
XOPOIIIO OTMBIBAIOTCS C TUIAT, HE OCTABIII HUKAKUX CIIEIOB COJICH MEIH.

AHaJIOTUYHBIM  SIBJISIETCS. TaK Ha3bIBAEMBIM TIEPEKUCHBIM pacTBOpP, NPUMEHSEMBbIH HEKOTOPBIMH
mpeanpusaTHIMu. PacTBop mpuroTtaBnuBaercs u3 nepekucu Bogopoaa (30 %-Hoit) U CONMTHON KHUCIOTHI, B3STHIX
B otHOmIeHHH 1 : 3. B mporecce TpaBiIeHNS MEIH MIPOUCXOIAT CIEAYIOMINE PEaKIIH:

> Cu' (¢=+0,34B)

Cu+ H202 > CuO + Hzo,
CuO + 2HCl ——>CuCl, + H,0;
CuCl,+ Cu > 2CuCl.

[lo Mepe HaKOIUICHHS B PaCcTBOPE COJEW MEIOW 3TOT PACTBOP MPAKTHUYSCKH HHYEM HE OTIMYACTCS OT
MIPUBEJICHHOTO BBIIIC MEIHO-XJIOPUIHOTO. BOJBIIOI HHTEpEeC MPENCTaBIAIOT IEPEKUCHBIC PACTBOPHI HA OCHOBE
CepHOW KHCIOTHL. B cepHOKHCION cpene B mporecce TpaBiIeHMS MOMydaeTcs XUMHUIecKd dnucTast coib CuSOy,
KOTOPYI0 MOKHO HPHUMEHSTH JJISI TMPUTOTOBICHHUS PACTBOPOB XUMHUYECKOTO MEIHEHHS W THM OCYIIECTBHTH
mapajuieNlbHOe TIPOTeKaHWe CYOTPaKTUBHBIX H aJJUTHUBHBIX IIPOIIECCOB, PETYIHPYS HX O00BEM KOJIMYECTBOM
OCaXTaeMOH M BBITPABIMBAEMON MEIH, cO3AaB 0E30TXOIHYIO IO MEAW TEXHOJOTHIO IMPOM3BOJCTBA IEYATHBIX
mwiaT. PacTBOpBI CEpHOKHCIOTHOTO THIA, KPOME TOTO, MOXXHO TIPUMEHATh IPH TPABICHHUH IUIAT C
METaJNTIOPE3NCTOM B BHIe ciuiaBa 0yioBo — cBuHel (ITOC-60). XmopHo-MeaHBIN MEI0IHONH pacTBOp HamboJee
pacmipocTpaHeH B MPOM3BOJICTBE MEUATHBIX IUIAT. B aMMHavYHOI cpefie coJi Mei 00pa3yroT KOMIUIEKC

CuCl,+ 4NH,OH —— > Cu (NHj;)4Cl1 + 4H,0.

AMMHMaYHass KOMIUICKCHASI COJIb JIByXBAJICHTHOW MEIU SBJSICTCS OKUCIUTEIEM M PACTBOPSICT MEIb IO
peaximu

Cu (NH;),Cl, + Cu > Cu (NH;),Cl

OTpaboTaHHBI PACTBOp, COJCPXKAMIMIA OJHOBAJICHTHYIO MEIb, JETKO PErCHEPHPYETCS IMOCPEICTBOM
OKHCJICHUS KUCIIOPOJOM BO3/IyXa:

2Cu (NH3)2C1 + 1/202 + 2NH4C1 + 2NH4OH (NH4)2CO3 2 Cu (NH3)4C1 + 3H20
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PactBop coctrout u3 65—110 r/m CuCl,, 100—150 r/m NH4Cl 20—30 1/ (NH,),CO3, 400—500 vt /i
NH,OH, pH 8,5—10,5. Temmeparypa pactBopa 45— 50 °C, mrotsocts y =1080-1100 kr/m’. GokoBoe
noarpasiuBanre 20 — 30 MxkM. MakcuManbHasi CKOPOCTh TpaBieHus 20 — 25 MKM/MHH, €eMKOCTb 110 Meau 60
— 80 r/m.

Perenepanuio pactBopa MOXHO OCYHICCTBUTh B PyYHOM HCIIOJIHCHHU WM aBTOMaTHdeckw. [Ipu pydHOM
UCIIONTHEHHNH cimBaetcs 1/2 pacTBopa, B octaBinytocs 9acTb BBoautes 100 — 115 r/n NH4Cl u paz0asneHHbIi
NH4OH 7o pH 9,5 — 9,8. Cnutslii pacTBOp NOIJIEKHUT 00pabOTKE € LENBI0 YTHIN3ALNH ME/IH.

C mOMOIIBI0 JATYMKOB TEMIICPATYPHI, IDIOTHOCTH U KHCIOTHOCTH PAacTBOpA Ha JO3UPYIOIIUC YCTPOHCTBA
I0JIaeTCsl CHIHAJ, TI0 KOTOPOMY PacTBOp aBTOMATHUECKH Koppektupyercst. Oxucnenne Cu' B Cu’' mpoHcxXoauT
HETIPEPHIBHO BCIEACTBHE BO3ACHUCTBHS KHCIOPOIa BO3AyXa IPH CTPYHHOM MeTone o0paboTku. I1o nocTmkerHnn
y=1300 Kkr/M’ momaeTCs CHTrHAI HA HACOC, KOTOPBII OTKAYMBACT MOIOBHHY PACTBOPA M MOIKAYHBACT HOPIIIO
CBEXXEr0 pacTBOPA, COCTOSIIETO U3 CMECH

NH,4C1 u (NHy4),COs. IIpu camwkenuu pH no 8,5 mo curHany matauka pH oTKpbIBaeTCs BEHTHIIb OaJlJIOHA C
ra3oo0pa3HBIM aMMHAKOM W IIPOMCXOTUT HACBHIIICHWE pPAacTBOpa aMMHAKOM, KOTOpPOE IIPEKpaIiaeTcs II0
noctrxernn pH 9,5 — 9,8.

KoppekTupoBanue pactBopa Tra3000pa3HBIM aMMHAKOM TPHBOAWT K €ro IOBBIINICHHOMY pacXomy
BCJIC/ICTBHE OOJIBIIION JIETYYeCTH aMMuaka. Ha psije mpeanpusaTiuii 0CBOCH METO KOPPEKTHPOBAHUS TPABUTEIS
PacTBOPOM CIIEAYIOLIETO COCTaBa: XJIOPUCTHIH aMMoHui — 150 1/71; ammuax (25 %-ubiit) — 400 — 500 mor/m.

PacTBOp BBOAMTCS MO cHrHANY natyuka pH. ABTOMaTHYECKH IMKI pEreHepaIiy IpeayCMOTPEH B JIMHUH
LIEJIOYHOTO TPaBJIeHHUsI, TPeICTaBIeHHOM Ha puc. 11.

YTunuszanus- Meu U3 TPABWIBHBIX PACTBOPOB HA OCHOBE XJIOPHJIA OCYILIECTBISCTCS OCAXKICHUEM MCIU B
BHJK OKHCH MEIH JCHCTBHEM IpH HarpeBe W 0apOOTHPOBAHMM CMECH BO3AYXOM. [IpM 3TOM MpPOMCXOIAT cie-
IYIOIINE PEaKITIH:

JUTSL KUCITBIX PAacTBOPOB

CuCl, + 2NaOH —— > CuO + 2NaCl + H,0

2CuCl + 2NaOH + '/,0, >2CuO + 2NaCl + H,0

JUTSL IIEJIOYHBIX PACTBOPOB

Cu(NH;)4Cl, + 2NaOH —— > CuO + 2NaCl + H,0 + 4 NH;

Cu(NH;),Cl + 2NaOH + '/,0, > CuO + 2NaCl + H,O + 4 NH;

KommuectBo NaOH, HeoOxogmmoe [t  OCXKACHUS MEIOHM, Oepercst 10 CTEXHOMETPHYECKUM
COOTHOIIEHHSIM ¢ foOaBieHreM 50 %, 9TOOBI cO31aTh €ro N30BITOK M 00ECIIEYHNTh MOTHOTY ocaxaenHs. Ocanok
OKHCH MEIU TOCIie eKaHTauu 2 — 3 pa3a MPOMBIBACTCS BOJAOH, CYIIMTCS W YIAKOBBIBACTCS B Tapy (SIIUKH,
TTOJIMATHIICHOBBIE MEIIKK U T. 11.). Kapabamickbii MmeneruiaBuibHbI koMOnHaAT (YensOunckas 0071.) mpUuHAMAET
OKHICh MEJIH, TTOJTyICHHYIO BHIIIEYKa3aHHBIM CII0COO0M, Ha mepepaboTKy.

HepmocratkoM MeTHO-aMMHAYHBIX TPaBUTEJICH ABISETCS 3arps3HEHHE aTMOC(hepbl aMMHAKOM M CTOYHBIX
BOJ aMMOHUHHBIMH COJISIMH, KOTOpBIE, TOHazasi B CHCTEMY OYHCTHBIX COOPYXCHHH, MOTYT 00pa3oBaTh
KOMIUIEKCHBIC COCIMHEHHS TSDKENBIX METaUIoB (HHUKENb, MEIb M IOp.) M YTeUKy MX W3 HEHTpanIn3aTopoB B
OYHIIEHHBIC CTOKH.

K umcny npyrux meaoYHbIX pACTBOPOB OTHOCAT XJIOPUTHBIC U METHO-CYIb(haTHEIC.

Xnoput Hatpus NaCl, OTHOCHTCS K KaTerOpUH CHIIBHBIX OKUCIUTEICH M PACTBOPSCT MEIb B aMMUAYHOM
cpezie 1o peakiun

NaClO, + Cu + 4NH,Cl + 4NH,OH —— > 2Cu(NH;),Cl, + NaCl + 6H,0

TpaBWIBHBIA PACTBOP HAa OCHOBE XJIOPUTA HATPUS HUCHONB3YCTCS HAa HEKOTOPBIX HPEANPHUITUIX JUIS
BEITPABIMBAaHUA MEIW B TO3UTHBHOM IMIpoOIlecCe NPH HANMYMU 3AIMUTHOTO IOKPHITHSA M3 CIUIaBa OJOBO —
cBuHer. TpaBuibHBIN pacTBOp coaepxut 30 — 35 r/n xyopura Hatpus, 70 — 90 r/x xmopucroro ammonus, 190
— 200 ma/1 25 %-HOTO BOAHOTO aMMHAaKa.

PacTBop obOecneumBaeT xopormiee KadecTBO TPABICHUS W IO CBOMM BO3MOXXHOCTAM AaHAJIOTWYCH METHO-
aMMHaYHOMY, TaK KaK pacCTBOpPEHHE MEIH MPOMCXOINT HE TOJBKO MO BBIIICTIPUBEICHHON PEaKIMy OKHUCICHUS
MeJIU XJIOPUTOB, HO U 3a cueT oOpa3oBagieiics aMmuadHo-meaaoi comu Cu(NH;),Cly:

Cu(NH;)4Cl, + Cu > 2Cu(NH;),Cl

OCHOBHBIMH HEJOCTAaTKAMU XJIOPUTHBIX PACTBOPOB SIBJSIFOTCS B3PBIBOOMACHOCTH XJIOPUTA HATPUS H
HEBO3MOXHOCTh PEreHEpallii XJIOPUTA HATPHUS W3 TPOAYKTOB PEAKIUH, OOpPa30BABIIUXCA B PE3yIbTaTe
TpaBieHUus MeAd. [IOMBITKA MPOMBIIIZICHHOTO WCIOJIB30BAHUS JUISl BRITPABIUBAHUS MEIH TAKUX OKUCIUTEICH,
Kak, Hanpumep, Opomar kanus KBrO, He qaimu MoJ0KHUTENBHBIX PE3yIbTaTOB.

AMMUaYHBIN MeTHO-CYNIb(ATHBII pACTBOP SBIIICTCS aHAIOTOM aMMHAYHUO-MEIHOTO XJIOPUIHOTO PACTBOPA
W OCHOBHBIM KOMIIOHEHTOM pacTBOpa CIy>KUT KoMmiuiekcHass coimb Cu(NH;)4SO,. Ilpomecc TpaBieHus
MIPOTEKAET MO PeaKIiH

CU(NH3)4SO4 + Cu

> [Cu(NH3),], SO4
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TpaBwibHEI pacTBop MMeeT coctaB (T/1): cepHokucias meab (CuSO45H,0) — 170 — 190, cynasdar
ammoHust — 150 — 170, Boxusiit ammuak (25 %-ue1it) — 400—500 mu/n. Temnepatypa pactBopa 45—50 °C.
TpasieHue Mean B 3TOM PacTBOpE MpOTeKaeT 0oJiee MEJICHHO, YeM B aHAaJOTHYHOM XIJIOPHIHOM, ITOTOMY OH
PEKOMEHAYETCS JUTSl UCTIONIb30BaHMS B TIOJTYaJIMTHBHON TEXHOJIOTUH MPH TPABICHUH TOHKUX (5—7 MKM) CIIOCB
MEJIH.

XpPOMOBOKHUCIIBIA PACTBOP OTHOCHTCSA K KATETOPHH OYCHb CHJIBHBIX OKHCIUTEICH U MOXET OBITh
WCTONB30BaH JUIA BBITPABIMBAHUM MEAU MPH PA3TUYHBIX PE3UCTHBHBIX IMOKPBITUAX, OIHAKO IIHPOKOTO
MIPUMEHECHUST XPOMOBOKHCIIBIC PACTBOPHI HE MOJYYMIHA BCJICICTBUC 3HAYMTEIBHBIX YCIIOKHCHUMN, CBSI3aHHBIX C
00e3BpPCIKUBAHAEM CTOYHBIX BOJ KM OOJNBIIMX 3aTpaT Ia OOE3BPE)KUBAHHE 3ANMOBBEIX COPOCOB TMpPH CMCHE
pacTBOpOB. XpOMOBBIE COCIHUHEHHS, KPOME TOTO, SIBJISIOTCS IOPOTUMHU U JepuuuTHBIMU. [0 3THM IpHYMHAM
XPOMOBOKHCIIBIE PACTBOPBI HE PEKOMEHIYIOTCS TSl TIPOMBIIIJICHHOTO UCTIONb30BAHHSI.

NPUJIOKEHUA

Hpunioxenne 1.
MaTepuaJibl 1151 H3TOTOBJIEHHSI OIHO- U IBYCTOPOHHHUX MeYATHBIX IJIAT

HaumenoBanue Mapxka I'OCT, TY TonmuHa MaTepuana
T'etnHakxc I'd-1-35 T'OCT 10316—78 1,0—3,0
(honBprupoBaHMBIN I'd-1-50

I'd.2-35

T'd-2-50

I'd-1-35T

I'd-1-50T

I'd-2-35T

I'®d-2-500
®DoabpruppBaHablii Iro®-1-35T TV 16-503.195—80 1,0—3,0
TeTUHAKC obmero | [O®-2-35T
Ha3HAYCHUS T'O®B-1-35T

I'O®B-2-35T
DonbrupoBaHHBIN Cd-1-35 I'OCT 10316—78 0,5—3,0
CTEKJIOTEKCTOJIUT Cd-2-35

Cd-1-50

C®d-2-50

C®-1-35T

C®D-2-35T

C®d-1-50T

C®-2-50T

C®-1H-35

C®d-2H-35

C®-1H-50

C®d-2H-50

Co-1H-35T

C®-2H-35T

C®-1H-50T

C®-2H-50T"
CTEeKIIOTEKCTOIUT COIIH 1-50 TY 6-05-1776—76 0,5—3,0
(honprupoBaHHBIH C®ITH-2-50
MTOBBIIICHHON
HarpeBOCTOMKOCTH
JlnniekTpuk DI-1 TY 16-503.141—74 0,5—3,0
(homprupoBaHHBIH DNI-2
rajbBaHOCTOWKUHN

MMpunoxenue 2.

MarepuaJibl JJIsl H3rOTOBJIEHHSI MEYATHBIX IUIAT MOBHINIEHHO MIIOTHOCTH MOHTAKA
HaumenoBanue Mapxka TY TonmuHa MaTepuana
Marepuansi g | CTOD-1-2JIK TY AYS0 037.000 1,0; 2,0
MOJYaJJUTUBHON TEXHOJIOTUH
Crexnorekcroaut JucroBot ¢ | CTOK TV 16-503-201—80 1.0; 1,5; 2,0
aJITC3UBHBIM CIIOEM
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Jusnextpuk

(hoTBrupoBaHHBIN
JUISl YIZIOTHEHHOTO MOHTaXa

CIIODAIUT

TY 19-136—79

0,5; 0,8; 1,0; 1,5; 2,0,
2,5;3,0

CTEeKIIOTEKCTOIUT

TCIIOCTOMKUI C aIFOMUHHCBBIM

MPOTEKTOPOM

CTIIA-5-1;
CTIIA-5-2

TY 503.200—80

0,1; 0,12; 0,13; 0,16;
0,2; 0,25; 0,3; 0,35, 0,5;
0,8;1,0;1,5;2.0

Mpuno:xenue 3.

MaTepI/IaJII)I JJI U3roTOBJCHUA MHOTOCJIOMHBIX MeYATHBIX ILJIAT

HaumenoBanue Mapxka TY TonmuHa MaTepuana
CTEeKIIOTeKCTOIUT dTC-1-35A0 TV 16-503.154 —76 0,1; 0.19; 0,14; 0,23;
(hoMBrUPOBAHHEIH dTC-2-35A0 0,1;0.12 0.14; 0,23;
TpaBsIIUHCS OTC-1-35A

OTC-2-35A

dTC-1-35b 0,1; 0,12; 0,14; 0,23;

dTC-2-35b 0,25

dTC-1 20A0 0,08; 0,15; 0,16; 0.27;

dTC-2 20A0 0,5

DdTC-1 20A

DOTC-2 20A

dTC-1 20b

®dTC-2 20b
CTEeKIIOTEKCTOIUT CTD-1 TY 16-503.161—77 0.1; 0,12; 0,13; 0,15;
TEIUIOCTOMKUIA 0,2; 0,25; 0,35; 0.5, 0,8;
(hoMBrUpOBAHHEIH 1.0; 1.5; 2,0; 2,5

CTD-2 0,25; 0,35; 0,5; 0,8; 1,0;

1.5;2,0; 3,0

JusnexTpuku JADC-1 TV 16-503.202—80 0,06; 0,08: 0,01; 0,13;
tdomeruposannsie cepun | JDC-2 0,15;0,2; 0,25;0,3; 0.4,
«I» 0,5
CTEeKIIOTeKCTOIUT Cd-200-1 TV 16-503.091—71 0,8;1,0;1,5;2,0
(honBrupoOBaHHBIN C®-200-2
rajbBaHOCTOUKUI u | COIr-200-1
TEIIOCTONKUI CPI-200-2
JluniekTpuk CdI-230-1-35 TY 16-503.120—78 0,13;0.2; 0.25;0,5; 0,8;
(homprupoBaHHBIH C®I'-230-2-35 1,0
raJbBaHOCTOHKHUI u | CPr-230-1-150 0,25; 0.5; 0.8; 1.0; 1.5;
TEIUIOCTONKHUIA CPI'-230-2-50 2,0;2.5
CTEeKIIOTEKCTOIUT COD-1 TY O411] 503.041—78 0,1; 0,2; 0,6; 0,8; 1,0;
00111er0 Ha3HAYEHHUS 1,5;2,0; 2,5; 3,0

COD-2 0,2; 0,25; 0,8; 1,0; 1,5;

2,0;2.5

CTEeKIIOTEKCTOIUT COH®-1 TVY 16-503.204—80 0,13;0,15;0,2; 0,6; 0,8;
001IIero Ha3HAYCHUS He- 1,0; 1,5; 2,0; 2,5; 3,0
roprounit COH®-2 0,35; 0,5; 0,8; 1,0; 1,5;

2,0; 3,0

punioxenne 4.

MarepuaJibl AJs U3roTOBJeHHSI THOKUX NeYaTHBIX KaleJieil U miat

HaumenoBanue Mapka TY TonmuHa MaTepuana
CTeKIIOTEKOTOIUT 1I1-1 TV 16-503.169—78 0,065;
(honBrupoOBaHHBIN 1I-2 0,085
ary-1 0,065;
11y-2 0,085
Ju3neKTpuK (OoTbrUpOBaHHBIN OIIM-1A; TV 16-503.084—77 0,2;0,3; 0,25; 0,35;
OIM-2A;
®JIM-15; 0,2;0,3; 0,25; 0,35
DJIM-2b
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OIMD-1A; 0,1; 0,13; 0,15 0,13;
DOIIMD-2A; 0.2;
dIMD-1b; 0,1; 0,13; 0,6; 0,13;
®/IMD-2b 0,2

[Inenku ¢ropomnnacroseie apmupo- | ©-UMBCD-1; TV 6-05-041-649- 77 0,15;0,2

BaHHBle K HeapMmupoBaHHble | O-UMBCD-2;

(onprupoBaHHbIC O-3MCD-1

JlaBcaH (onprupOBaHHEIH JId-1 TV 16-503.196—80 0,115; 0,130; 0,165;

0,180

[omuumun GorbrupoBaHHBINR IP-1 TV 16-503.208—81 0,1

JuanexTpux ¢onsruposannsiii | JADIIII-1 TV O4AI1] 503.042—78 | 0,11
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