Jleknus 25. IlokpbITHS ONTHYECKUX MOBEPXHOCTEMH
1. Tunbl NOKPHITHII M UX HA3HAYECHHE

Ha nmpenomstoiue u oTpa)xaroliye MOBEPXHOCTH JeTalleil HAHOCAT TOHKHE MPO3padHbIe
TJIEHKH PA3JIMYHBIX BEIIECTB (METAIUIOB, TUAJIEKTPUKOB, OIYIIPOBOAHUKOB, OPTaHUYECKUX U
KpEeMHUHOPTraHUYECKUX MOJIUMEPOB | JIp.). C UX MOMOIIBIO0 U3MEHSIOT ONTHYECKHUEe, XUMUUECKUE U
AIIEKTpHUYECKHE CBOMCTBA eTaneil. [10 Ha3HaYeHUIO TOKPHITUS pa3JielIeHbl Ha HECKOJBKO THTIOB.

Ompadicaiowue (3epraivhble) TTOKPHITUS OTPAKAIOT OT MOBEPXHOCTHU NaJarolIe Ha Hee
CBETOBOM MOTOK; XapaKTePH3YIOTCS KO (PUITUEHTOM OTPAKEHUS P.

CseemooenumeinvHule (NOJYNPO3payHbLe) TTIOKPBITHS PA3NIENSIOT AIAIOIHIA Ha TOBEPXHOCTh
CBETOBOM MOTOK HA OTPAKEHHBIN U MPOXOISAIIHIA; XapaKTepU3yIOT OTHOIIEHHEM KO3 (PUIIUEHTOB
OTpPaXKCHHSI U TIPOITyCKaHUS P/T U KO3 (HUIIUESHTOM MOTJIOMCHHS CBETA JETAIIBIO.

IIpoceemnsiowjue nokpbimus yBEIUUUBAIOT MTOTOK MPOXOJISIIET0 CBETA 3a CUET YMEHbIICHHS
OTpaKeHWsI Ha TPAHHUIIE pa3fielia Cpell C pa3IMYHBIMU ITOKA3aTEeNSIMHU TTPETOMIICHHSI;
XapaKTePU3YIOTCS OCTATOYHBIM KO3 (PUITUEHTOM OTPAKESHHSI P.

Qunempyrowue nHTEpHEPEHITNOHHBIE U HEUTPaTbHBIC TOKPHITHS MEPEMEHHON TUIOTHOCTH
TpeTHa3HauYeHBI IS BBIICTICHHS U3 TIA/IAI0IIEeT0 CBETOBOTO MTOTOKA OIPEIEIIEHHON 00IacTH
CIEKTpa WU €r0 PABHOMEPHOTO OCIA0ICHHUS 110 BCEMY CHEKTPY. ITH HOKPBITHSI XapaKTepU3YIOTCS
KOX(QPHUIMEHTOM TPOITYCKAHHUSI T), WU OTPAKECHUS Py TP TAHHOM JUTHHE BOJHBI, ITUPUHON
CIEKTPAJIbHOTO WHTEepBaIa Ha MMOJIOBUHE MaKCUMyMa MPOITyCKaHUS Oy 5.

3awumnvie nOKpviMuUs TOBBIIAIOT XUMUYECKYIO YCTOWYMBOCTD MTOBEPXHOCTEH JAeTaTHN WA
MOKPBITHN APYTHX THITOB, YBEITMYABAIOT X TTOBEPXHOCTHYIO TPOYHOCTb.

Tokonposoosuyue nokpulmus TPEAOXPAHSIOT IeTaTH OT 0OMep3aHusl, 3a1I0TEBAHMsI, CHUMAIOT
HaKaIUTABAIOIIHIE AIEKTPOCTATUICCKHAE 3aPSIIIBL.

Honsapusyoujue noxpeimus TO3BOJISIIOT MOJYYUTh JTUHEHHO NOJSIPU30BAHHBIN CBET B Y3KOH
00JTaCTH CIIEKTPa; XapaKTePU3YIOTCS CTETIEHBIO TOJISPU3AIIAH MPOXOISIIEr0 U OTPAKEHHOTO
CBETOBOT'0 MTOTOKA B OIPEECICHHOM Y4acTKe CIIEKTpa.

K umcny cBOHCTB, XapaKTEPHU3YIONIUX TOKPBITHS, TOMAMO ONITUYECKHX OTHOCSTCS
XUMHUYECKasi U KOPPO3UOHHAS] YCTOWYMBOCTh, MEXaHUUYECKasl U TepMUYecKasi IPOYHOCTb.

Kaxmp1if THI TOKPBITHSI UMEET HECKOIBKO Pa3HOBUTHOCTEH, OTIMYAIOIIAXCS MaTePHAIOM
IIJICHKH, CTIOCOOOM €€ HAaHECEeHWs], 3aIlUThI U T.1. B 3aBUCHMOCTH OT 3TOTO MJICHKH HMEIOT
pa3imuHble cBOiCTBa. THIT M pa3HOBHIHOCTH MIOKPHITHSI BEIOWPAIOT B 3aBUCUMOCTH OT MaTepuaia
JeTald, MPeIbsIBISIEMbIX K Hell TpeOOBaHMIA, yCIIOBHI SKCILTyaTalluy U JIp.

CriocoObI HaHECEHUSI TOKPBITH pa3zelsIioT Ha XUMUYeCKre U pr3mueckue. XUMHUECKUE
OCHOBAaHBI Ha PEAKIINIX, KOTOPhIE MPOTEKAIOT B IIICHKOOOPA3YIOIUX BEIECTBAX HA TOBEPXHOCTH
JIeTaJi WK IPH UX B3auMmoJieiicTBuu ¢ mocneaneii. K aum otHOcsTes Tpasienue (T), ocaxnenne
13 pacTBOPOB MIeHKooOpa3ytomux BemecTs (P), 06paboTka B mapax u razax (1), anexrpomus (E),
HaHecenue paciiaBa (H), Hanecenue kucThio wim mynibBepu3aropoM (I1). dusnueckue criocoOb
OCHOBaHBI Ha UCTIAPEHUHU U KOHJICHCAITUH BEIIECTB B BaKyymMme, B ToM uucie ucnapenue (M),
katosHoe pacnbiieHue (K), ncmapenne ¢ momMoImpio AIeKTpoHHOoro Harpesa (M19).

2. O603Ha9YeHNEe TOKPBITHIA

Bcem Tumam mokpeITHiA MPpUCBOEHBI YCI0BHBIE cuMBOJIBI (Tabmuma 25.1),
IJIEHKOOOpa3yomuM MaTepraiaM — yciaoBHble HoMepa (Tabnuna 25.2), a cnocodam HaHeceHust
COOTBETCTBYIOIME OYKBEHHBIC 3HAKH. Ha uepTerkax ONMTHYEeCKUX JIeTallell TIOKPBHITHS 0003HAYAIOT
HECKOJIBKUMHU TOCTIeI0OBATEILHO 3aTUChIBAEMBIME 3HAKAMU: CUMBOJI TUTIA TIOKPHITUS —
COKpallleHHOe Ha3BaHHE — HOMEp, TPUCBOCHHBIN MaTepHally IJICHKH — crtoco0 ee HaHeceHus. [Ipu



0003HaYeHUH MTOKPBITUH, COCTOSAIIUX U3 JIBYX, TPEX U OOJIBIIET0 YKCia CJI0EB, YKA3bIBAIOT
MaTepual v cliocod ero HaHECEHUs IOCIEA0BATENBHO Il KAKIOTO CIIOS.

Tabmuma 25.1

Tun nokpeiTus CokpaienHoe | O6o3HadeHue Ha | Tum MoKpsITHA CokpameHHoe | O0o3HaueHNe Ha
HauMEHOBaHue yepTexe HauMeHOBaHue yepTexe
OTpaxaroliue: 3epKasbH. Q OunbTphI DunpTp. gD
Brewnue
3amHme. 3epKabH. Q 3amuTHbIC 3amuTH. QD
CBeToIeNnUTeNbHbIE ToxonpoBoasmue Toxomnpos.
(moynpo3paunsie) | CBeTOHECINT. @ (oborpeBaromue) | (wu 00OTpEB.) @
[IpocBetnstomue IIpoceeTi. @ [Monsipuzyromue [Monspwus. g
Tabmuma 25.2
Qo QS) () g
2 5| Cnoco6 HaHeceHus 1 2 5| Cnoco6 HaHeceHus n
Marepuan § <§ €ro yCI0BHOE Marepuan § § €ro ycJ0BHOE
; 8 o003HaUeHNEe ; 3 0003HauUeHNe
[t=] t=)
=) S
ATIOMUHHR 1 CepeOpo a30THOKHCII0E 25
3o110TO 2 Topwuii a30THOKHUCTBII 30 OcaxaeHus u3
Huxenp 4 KpemHuessiii 3¢up 43 | rugponaU3yOIUXCSA
MNannanuit 5 TutaHoBbI 3Up 44 pactBopoB (P)
Cepebpo 8 CMech THTAaHOBOTO U
Xpom 9 |Wcmapenne B BakyyMme|  KpeMHHEBOTo 3¢upos 45
Turan 15 ) Menp 3
CrpoHImii GpTOPHUCTHIH 18 Mamnmammit 5 Onexrponms (E)
Marnnit ¢propucTsrit 24 docdopHokucbIii aMMoHni | 21
CypbMma TpexcepHuctas | 27 A30THas KACJIOTa 61
LIMHK cepHUCTBI 29 VKcycHas KUCIOTa 63 Tpasnenwue (T)
MOHOOKHCH KpEMHMUSI 31
Jlak 6akenuTOBBII 72
[Mapadun 84 | HaHneceHue pacrmiaBa Jlak GyTepanbHO- Kucrsto,
Bock 85 H) 6GaKeUTOBBIH € 75 MyJIbBEpU3aTOPOM
HarnoJIHUTEJIeM (Im)

3. XumuieckHe crnocodbl HAHeCeHH s MOKPbITHIA

TpaBnenue — cnocod 0O6pazoBaHus IICHKH, OCHOBAHHBIN HA XUMHUYECKOM B3aMMOICHCTBUH
CTEKJIa C BOJIOM MJIM BOJAHBIMU PAaCTBOPAMHM KUCJIOT. B pe3yibpTare TpaBIeHHUs U3 TOBEPXHOCTHOTO
CJIOSI U3BJIEKAIOTCS BCE PACTBOPUMbIE KOMIIOHEHTHI, U OCTAETCsl TOHKASI IJIEHKA KpeMHe3eMa,
MoKa3aTesb MPeTOMICHHS KOTopoit ne = 1,44+1,45. OCHOBHYIO pOJIb B IPOIECCE BHITIOIHSIIOT
MOJIBUKHBIE HOHBI BOJI0PO/ia. B BoJie X KOHIIEHTpalMsl, B KOTOPHIX KOHIICHTPALIUSI HOHOB
BOZIOpoJia O0JIbIle, COOTBETCTBEHHO BO3PACTAET U CKOPOCTh POCTA INIEHKU. Bpemsi TOCTHKEHUS €10
OTIPEeJIEJICHHOM TOJIIIMHBI 3aBUCUT OT XUMUUYECKON YCTOWUMBOCTHU CTEKJIA, YCIOBUH Ipoliecca u
MOXET COCTaBIIATh OT HECKOJIBKUX MUHYT JI0 COTE€H 4acoB. [loka3zarenb npeiaoMiIeHus MIEHKH Ny,
MEHBIIIE, YeM Y BCEH MaCChI CTEKJIA N¢r, TOATOMY IIJICHKA MPEACTABIISIET COOOH OTHOCIORHOE
MPOCBETIIsIONIee MOKPhITHE. [[0THOCTRIO yCTpaHUTh OTpaskeHUE CBETA TAHHOW JITMHBI BOJHBI A, OHA
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[Tocnennee yciaoBHe BBIMTOIHUMO JIMIID SIS CTEKOJ € Ne=1,9+2,0, 11 OCTaIBHBIX B 3aBUCUMOCTH
OT BEJIMUMHBI N OTPAKEHUE MOKET OBITH JIUIIL YMEHbIIeHO. Tak y crekia ¢ ng=1,71+1,75 ono




camkaetcs 10 15%, a'y ctekon ¢ ne=1,51+1,52 1o 50% oT ucxoHo# Bem4InHbL. TexXHOIOTHS
00pa30BaHMs MOKPHITUSI COCTOUT U3 MOJTOTOBKU IIOBEPXHOCTH, €€ TPaBJIE€HUS, CYIIKH U KOHTPOJIS.
PaBHOMEPHOCTH TOJIMUHBI U CKOPOCTH 00PAa30BaHUS MIJIEHKHU 3aBUCAT OT YHCTOTHI TOBEPXHOCTH,
MMOATOMY TIpeiBapuTeNbHO e€ oOpadbarsBatoT 0,5H pactBopom mienoun (NaOH).

TpaBneHue BBIMOIHSIOT B BOJHBIX PACTBOPAX KUCIIOT, KOHIIEHTPAIUS KOTOPBIX OMPEAesSeTCs
XUMHUYECKOH YCTOWUUBOCTRIO cTekTa. Yare Bcero ucnoib3yroT 0,1H pacTBOp YKCYCHOM KUCIIOTHI,
KOTOpasi XOTh ¥ 00pa3yeT MIEHKY MeIJICHHee, YeM cepHasl MJIM a30THasl KUCJIOThI, HO HE TaK JieTyda
U arpeccuBHa 110 OTHOIIECHHUIO K ammaparype, MeHee BpeHa s ucnoianutens. [locie nonyuenus
MJIEHKU HEOOXOAMMOM TOJIIUHEI IETaIb MPOMBIBAIOT U cyIIaT. ToMIMUHY MIEHKA KOHTPOJIUPYIOT
WJIM HETIOCPEJICTBEHHO B IIpoIlecce TpaBJieHus (110 W3MEHEHHIO HHTEP()EPEHITMOHHOW OKPACKH ), WA
M3MEpeHUEM MPOMyCKaHus (OTpakKeHHUsI) CBETa TOTOBO JeTanbio. TonmuHa u mokasarenb
MIpeJIOMIIEHUS TaKUX IIEHOK MpU XpaHEeHUH He MeHsieTcsl. [locie ctapeHust OHM UMEIOT caMyto
BBICOKYIO (HYJIEBYIO) TPYIIIY MPOYHOCTH, YCTONYHBHI B BOJIE, KUCIOTAX, OPraHMIEeCKUX
pacTBOPHUTEIISIX.

OO0pa3oBaBmasicst B pe3yJibTaTe TPaBICHUS MOBEPXHOCTHAS MJIEHKA KpeMHe3eMa Hapsiay C
3¢ (eKTOM IPOCBETIICHHUS BHIOTHICT 3aIIATHYIO POJIb, 3aTPYAHSISA JU(PY3UI0 TapOB BOJIBI, BIIIyOh
CTEKJIa, U TIPEIOXPaHSIET €ro TeM CaMbIM OT JajibHeiimiero pa3pyiieHus. CTeneHb 3aluThl 3aBUCHT
OT XUMHUYECKOW YCTOMYMBOCTHU CTEKJIA. Y CTEKOJ, COACPIKAIIIX B CBOEM cocTaBe Mayio SiO;
MHOTO OKHCIIOB TaKuX, Hampumep, kak B,03, BaO, PbO, o6pa3yronmx nerkopacTBOpuMbIe U
TUAPOJIN3YyEMbIe COETUHEHUS, INIEHKA UMEET KpyITHbIE OPHI U 3aIIUTHOTO JEHCTBUS MPAKTUUECKU
HE OKa3bIBaeT.

K Henmocrarkam nanHOTro criocoba HaHeceHUs! MOKPBITHIH OTHOCATCS BO3MOKHOCTh
BOCCTAHOBJICHUS IApaiH, 3aKPBITHIX TPOAYKTaMU U3HOCA CTEKIIa, O0JIBIIIOE BpEMS pOoCTa IIEHKU
Ha XUMHUYECKU CTOUKHX CTEKIaX, HEOOXOAMMOCTh U3MEHEHUS peKUMa TPABJICHUS JUIsI CTEKOJT
pa3IMYHbIX MapokK u Ap. [IpocBeTnstomue TUIEHKH HAHOCIT TPABICHUEM B TeX CIydasX, Kora
HEJTb3s NCTI0JIb30BaTh JAPYTHE CIIOCOOBI X 00pa3oBaHus (IeTanu OOIBIINX Pa3MEPOB WITH CIIOKHON
¢dopmer). Ha ckienBaeMble 1eTand MISHKY HAHOCST JI0 UX COSTUHEHUSI.

1Inénxoobpasyiowue pacmeopvl MPEJCTaBISIFOT COO0N PacTBOPBI THIPOIUIYIOIIHUXCS
coequHeHnil. OOpa3oBaHue MIEHOK — 3TO MPOIIECC MOCTEIEHHOTO H3MEHEHHSI XUMUYECKOTO
coCTaBa UCXOHOIO BelecTBa. VI3MeHeHUsI MPOUCXOIAT B PACTBOPE B CTAANH (POPMUPOBAHUS
MJIEHKU Ha MIOBEPXHOCTH CTEKJIA U MPHU TepMooOpadboTke. CltocoOHOCTh 00pa30BhIBAaTh CTAOMIBHBIE
TJIEHKH MPEUMYIIIECTBEHHO BBICIIIME OKHCIIBI dJIeMeHTOB Thta R,03, RO,, R,0s. B xauecTe
MIEHKOOOPA3YIOIUX COSTMHEHUH UCTIONIB3YIOT 3QUPHI OPTOKUCIIOT, PACTBOPHI HEKOTOPHIX
HEOPraHMYECKUX COCJUHEHUH B CIIUPTO- U all€TOHOBOJIHBIX CMECSIX, MOHOMEPHI U MOJIHUMEPHI
KpEeMHUHOPTraHUUECKUX coeAMHEeHH. [[pOYHOCTE clieTieHus TUIEHKH ¢ TIOIIOXKKOM 3aBUCUT OT
MPUPOABI MaTepraia MOIJI0KKH, BEIIeCTBA MIEHKHU, €€ TONIINHBI, CTPYKTYPhI TIOBEPXHOCTU
MIO/IJIOKKH, €€ TeMIlepaTyphl B IPOIlecCe HAaHECEHU s TUIEHKHU U IPU TePMO0OpadboTKe,
OTHOCHUTEIIbHOM BIIaXKHOCTHU M TeMIIepaTypbl Bo3Ayxa nomerienus u ap. Haubonbimas arnesus
MJIEHKU K TOBEPXHOCTHU CTEKJIAa UMEET MECTO MPHU HAIMYMH B COCTaBe MIEHKOOOPA3yIOIIUX BEIIECTB
¢yaxmmonansHbIX Tpymn OH, NH,, OC,;Hs u npyrux, KoTopble 00eCeunBarOT 3aKperieHUue
IUIEHOK 3a CUET XUMUYECKUX CBS3EM.

N3 pacTBOpPOB ruiposIu3yIOUXCsl COEAMHEHUI 00pa3yIoT IJIEHKU BCEX TUIIOB TOJIIHUHOMN OT
5 1o 5 000 HM, a Ha MaTepuanax, UMEIOIIKX BBICOKYIO TEPMUYECKYIO CTAOMIIBHOCTD, B YaCTHOCTH
Ha kpeMH#H, 710 30 000 HM. TexHomorust oOpazoBaHus TUIEHOK CBOJIUTCS K CIICYIOIIEMY: IeTallb
3aKpEeIUISAIOT Ha BEPTUKAJIBHOM LINUHAEIE U IPUBOAAT BO BpaleHue ¢ yactoroit ot 2000 o 20 000
00/MuH (B 3aBECHUMOCTH OT pa3mepa). [lociie moaroTroBku moBEpXHOCTH (YMCTKH, POMBIBKH) Ha €&
LEHTP B CTPOrO JO3MPOBAHHOM KOJMYECTBE MOJAIOT PacTBOP IJIEHKOOOpasytolero Bemectsa. [lo
JEHCTBIEM IIEHTPOOESKHOMN CHITBI PACTBOP PACTEKACTCS pABHOMEPHBIM CJIOeM. TONIIIMHY TICHKU
PEryJIHUpYIOT KOJIMYECTBOM PACTBOPA, €r0 KOHIIEHTpAIHeH, BI3KOCTHIO U COJEPKAHUEM BO/IBL,
CKOPOCTBIO BpallleHus JAeTalu.



Iuponus 3aximoyaeTcsi B 00pabOTKe MOBEPXHOCTHU JAETATH MapaMy pa3Jiararoiiuxcs Ipu
Harpese coJieil MeTauIoB, MOIYIPOBOIHUKOB, KDEMHUHOPraHUUECKUX COEAMHEHUH. DTUM
C1I0coO0M HaHOCSAT TOKOIIPOBOISIIINE U 3ALIUTHBIE MOKPHITHSL. Y CTAHOBKA JIJIsl HAHECEHUS
TOKOIpoBoAAIuX MieHoK (Puc.25.1) npencrapiser coO0M MaXTHYIO SJIEKTPUUECKYIO 1eub 1 ¢
HarpeBateneMm 2. B meus BxoauT Bait 3 ¢ nepxkarenieM netainu 4. B HIokHeH yacTu meun Ha
OTKUJITHOM KPOHIIITEHHE YKpEIIeHa eUb-UCIapuTeib S HarpeBaTeneM 6 u TUrieM 7 JJis
ucnapsieMoro Bemiectna 8. J[71s1 HaHeceHus IUIEHKH JIeTallb 3aKPeIUISIOT B JepKaTelie U HarpeBatoT
00e neun. [To TOCTHKEHUIO TUTJIEM TEMIIepaTypbl, COOTBETCTBYIOIIEH TeMIEpaType pa3ioKeHUs
ucnapsieMoit CoJIi, OTKPBIBAIOT MIHOEp 9, OTAENSIOMUN NeUb-UCIIapUTENh OT IIeUn-HarpeBaTelis, U
Maphl BellecTBa MPUXOAAT B COIIPUKOCHOBEHHE C JieTanblo. [locie Toro, kak mieHKa HoJyduT
oTpesieNIeHHBIN [IBET, KOTOPBIH KOPPEIUPYET C €€ ANEKTPUUECKUM CONIPOTUBICHUEM, ITUOEp
3aKpbIBatOT. TOJINKMHA TUIEHKH 3aBUCUT OT BpeMeHU 00paboTKH mapaMu, a dJIEKTPOIPOBOJHOCTE OT
TEeMIEpaTypHOTo pexuma rneyd. [Iponecc HaHEeCeHHS MIIEHKU MUPOJIN30M CKIIAJbIBAETCS U3
MOCJIe/I0BATENILHO BBIMOJHIEMbIX ONEepalliii: YNCTKH MIOBEPXHOCTH JIETAJH, €€ 3aKpeIIeHusI,
HarpeBa yCTaHOBKU, HAHECEHUSI TJIEHKU, KOHTPOJISL €€ COPOTUBIICHHUS, OXJIAXK IEHUS AeTaIl U
CHSITHUSI C YCTAHOBKH.

4. dusnuecKue cnocoobl

Tepmuueckoe ucnapenue 3aKJIoYaeTcsi B TOM, YTO IJICHKOOOpa3yrolee BeecTso 1
(Puc.25.2) BMecTe ¢ Mo yIo)KKaM# 2 MTOMEMIAIOT B BAKYYMHYIO KaMepy 3, U3 KOTOPOH BO3IyX
oTKaumBaloT yepes otBeperre 6 710 (1,3 — 0,6)10°I1a. BerecTBo HArPEBAIOT 10 TEMITEPATYpPhI
ucnapenust. KonaeHcupysicb, OHO oceJaeT Ha MOBEPXHOCTHU MOJJIOkKEK, 00pa3ys MieHKy. Tonmuny
IJIEHKU KOHTPOJMPYIOT B IIPOIIECCE UCIIAPEHUS C TOMOIIBIO (DOTOMETPHUECKUX YCTPOHCTB,
u3Mepsis MpoIlycKaHue u oTpaxeHue cera. Mcnapurenu 4 MoryT ObITh YCTaHOBIJIEHBI B BEpXHEi,
CpeaHel WK HIKHEH yacTsAX KaMephl B 3aBUCUMOCTH OT pojia paboThl. VX uncio u pacnoiioxeHue
OTIPECIISIOT UCXOS U3 TpeOOBaHUN K paBHOMEPHOCTHU TOJIIIMHBI IUIEHKH. MaTepuan ucnapureneit
— MouO/1eH WM BoJIb(paM, TeMIIepaTypa UclapeHust, KOTopbix cooTBeTcTBeHHO 2480 1 3230°C.
Harpes ncnaputeneit ocyiiecTBisieTcs: dIeKTPUYECKIM TOKOM OOJIBIION CHUIIBI, IIOCTYIAIOIIUM OT
Ooka nuTaHus 5.

Tpebyemoe paspekeHne B KaMepe CO3/Ial0T OTKAYKON BO3/1yXa MOCIIE0BATEIBHO IBYMS
HacocaMu: (POpPBaKyyMHBIM (POTAIMOHHBIM ) — MpuOM3uTeNsHO 10 1,3 Ia u mud hy3noHHBIM
(mapocTpyHHBIM) — 10 HEOOXOIMMOH CTeNeH! pa3psokeHus. McnapenreM HaHOCST MJICHKH U3
BEIIECTB C HU3KOM TeMIlepaTypoil MIaBIeHHs U BBICOKUM JIaBlIeHUEM Tapa (IIeJI0YHbIX U
LIETIOYHO3EMENbHBIX METAIOB, CYIb(QHUI0B, GTOPUIOB).

[Iponiecc HaHEeceHUsI TOKPBITUI COCTOUT U3 psiia MOCIEA0BATEIHHO BHIIOIHSIEMBIX OTIEepaIlHii:
MOJITOTOBKH MOJIIOKEK (IIPOMBIBKH, 00€3)KUPUBAHHUSI, YUCTKH ); TOJATOTOBKA BAKYYMHOU KaMepbl
(IpOMBIBKH KOJIMIAaKa, OJIKOJIIMAYHON apMaTypbl, 3arpy3Ky HCHapUTeNel MmIeHKooOpa3yomum
BEIIECTBOM, YCTAaHOBKH MOJUIOXKEK U Jp.); OTKAYKH BaKyyMHOH Kamephl ()OpBaKyyMHBIM HACOCOM
1o paspexenus ~ 1,3 [1a; 06paboTku MOI0KEK TIACIOMUM Pa3psIoM; OTKAYKH KaMephl
(G (HYy3NOHHBIM HACOCOM JIO Pa3psIKCHHS (1,3-0,6)10'3 [Ta mpu omHOBpEMEHHO padoTaromeM
(opBaKyyMHOM Hacoce; MporpeBa UcrapseMoro BelecTBa MpH SKpPaHUPOBAHUHU TOJUIOKEK
3aCIIOHKOM JUISI TPeAyNPEkKACHNSI HAHECEHUS! BHEIIHETO 3arpsi3HEHHOTO CII0SI BEIECTBA; UCTIapeHUs
BEIIECTBA Ha MOBEPXHOCTh MOJIIOXKEK; pa3repMeTH3allii BAKYyMHOM KaMephl.

Crnioco0 TepMUYEeCKOro UCIIapeHUsI UMEET PsiJi HEJOCTATKOB: U3MEHSETCS COJIepKaHue
KOMIIOHEHTOB IPU MCIIAPEHUH BEIIECTB CI0KHOTO COCTaBa, 00pa3yromasics MIeHKa He paBHOMEpHa
10 TOJIIMHE MPU UCTIAPEHUU BEIIECTB U3 TOUEYHBIX HCTOYHUKOB Ha TOBEPXHOCTh 3HAYUTEIHLHOTO
pasmepa, 3aTpyJHEHO UCHIapeHHe TYrOIIaBKUX BEIIECTB, Majla MPOYHOCTD CIETIJICHUS IIEHKH C
TOJIOKKOM.



Kamoonoe pacnwvinenue — nipouiecc, Ipyu KOTOPOM ITPOUCXOIUT IMEPEHOC BELIecTBa KaToia Ha
TIO/IJTOKKH, HaXo sIuecs BOu3u anoja. [Ipy BO3HUKHOBEHHH JIEKTPUUECKOTO paspsia B raze
KaToJ 1oJ IeHCTBUEM HOHHOM GoMOapanpoBKu pazpymaeTcs. YacTh ocakIEHHBIX aTOMOB
OCaXKJIaeTCs Ha MOJIONKKH, YAaCTh BO3BpAIIAETCsl 0OpaTHO B Pe3yJIbTaTe CTOJIKHOBEHUS C
MOJIEKYJIaMH ra3a.

Karognoe pacnbuieHrue MOXKET MPOBOIUTHCS Ha MOCTOSSHHOM TOKE U HA TIEPEMEHHOM TOKE
BBICOKO 4acToThl. Ha mocTossHHOM TOKe B aTMOc(]epe HHEPTHOTO ra3a MOKHO HAHOCHUTH TOJIBKO
MeTaJTHYecKue MmieHKU. B aTMochepe akTHBHOTO ra3a MoJydaroT MJICHKU OKHCIIOB METAJUIOB.
Pacrnibuiennem Ha mepeMeHHOM TOKE B HEOOXOJAUMOH cpejie MOKHO IOJTydaTh IJIEHKH JIFOOBIX
coequHeHni. Crioco® HaHECeHMs MJICHOK B MPUCYTCTBUU HEOOBINX KOJIUYECTB aKTUBHOTO Ta3a
Ha3bIBAIOT PEAKTUBHBIM PACIIbUICHUEM.

KarogupiM pacnbuieHuEM HAHOCSAT TPOCBETIISIONINE, CBETOISIUTEIbHBIC, GUIBTPYIOIINE U
3allUTHBIE TJICHKH U3 TYTOIUIaBKUX METAJUIOB, IUAJIEKTPUKOB, OIYIIPOBOIHUKOB. OCHOBHOE
MPEUMYIIECTBO CII0c00a — OTCYTCTBUE (PPAKITMOHHOCTH M BO3MOXKHOCTh MOJTyUeHUs TICHOK,
COCTaB KOTOPBIX OTBEUAET TEPMUUECKH U XUMHUUECKH YCTOHUUBBIM COETUHEHUSIM, UTO HEOOXOIUMO
JUTSL IeTaielt IpuOopoB, pabOTAIOIINX B YCIOBHUSX MOBBIINIEHHONW BIAXXHOCTH M BBICOKOM
TeMIepaTypbl. AAre3us MIEHOK K MOBEPXHOCTHU CTEKJIA U MX TBEPAOCTH BBIIIE, YEM Y MOTYyYaeMBbIX
TEPMHUYECKUM UCTIAPECHUEM.

JJ1s KaTOAHOTO MCHAPEHUS UCIIOIB3YIOT YCTAHOBKU, KOTOPBIE OTIUYAIOTCS OT MPUMEHSEMBIX
MIPU TEPMUYECKOM UCTIAPEHUU MEHBIIEH BHICOTOM Kamephl (M3-32 HeOOJBIIIOTO PACCTOSTHUS MEXKTY
AJIEKTPOJIaMH ) ¥ TIOJIKOJIIaYHBIM yCTporicTBOM. B BakyymHoit kamepe 1 (Puc.25.3) pa3mernieHsr
aHO/T 2, BHIMIOJTHSIONIAA POJIb AeprKaTess 3ar0TOBOK (MOIOKEK) 3 U KaTod 4 U3 pachblUIIeMOro
BemectBa. [Iponecc BeayT npu nasiaenun B kamepe 0,13 Ila. Ilpu mogave Ha kaTon U aHOA
HEOOJBIIOT0 HATIPSDKEHUS! OT UCTOYHUKA MTUTAHUSI 5 TIOBEPXHOCTH MOJIOXKEK OoMbapaupyeTcs
MOJIOKUTETTFHBIMUA HOHAMH U OuHIIaeTcs oT 3arpsizHenuil. [locie mogaum Ha kaTos
OTPHUIATENILHOTO MOTEHIMAIa B HECKOJIBKO COTEH BOJIbT HAUMHACTCS €r0 MHTCHCHUBHAS
O6oMOaparpoBKa MOJIOKUTEIIFHBIMA HOHAMU. BEIOUTHIE aTOMBI KaTO/1a OCAXIAFOTCS Ha
MOBEPXHOCTH MOATIOXKeEK. J[J1s oyueHus TIEHKH PaBHOMEPHOM TONIIUHBI pa3Mep KaTtoaa JOJKEeH
MIPEBHIINATH pa3Mep TOJUIOKKH, a popMa ero MOBEpXHOCTH COOTBETCTBOBATH (DOpME MMOBEPXHOCTH
MO/TOKKH. TeXHOJIOTHUECKU TTPOIleCC HAaHeCEHUsI TOKPBITHI KaTOHBIM pPaclbUIEHUEM OITU30K K
MIPOLIECCY TEPMUUECKOTO UCTIAPEHUSI.

Hcnapenue eeugecme 21eKmponHO-1y4e6ublM Ha2peeoM TAKIKE UCIIOIb3YIOT IS IOJIyYEHUS
1ieHKU. C TOMOIIBIO 3JIEKTPOHHBIX IYYKOB MOJIYYalOT HOTOK SHEPTHUH OO0JIBIION KOHIIEHTPALUN
MOIITHOCTH Ha CPAaBHUTENILHO MaJION MMOBEPXHOCTHU UcTiapeHus (10 5- 108 BT/CMz). [IpakTruecku
ToueyHasi POKYCHPOBKA SJEKTPOHHOTO MyYKa MO3BOJISET MOJTYYUTh BBICOKYIO TeMIIepaTypy u
OO0JIBIIYIO0 CKOPOCTh MCTIAPEHUS TYTOIUIABKUX BellecTB. [ lleHKku oTinyaroTest 4ucToToi u
OJIHOPOJHOCTBIO COCTaBa, TaK Kak MOKHO M30eKaTh HEMOCPEJACTBEHHOTO KOHTAKTa ropsiueit 30HbI
HcIapsieMoro BellecTBa ¢ MaTepuaioM ucnapureis. JIerko ocymiecTBisercs peryiupoBka
TEMIEpaTyphbl HArpeBa U CKOPOCTH HCIIAPEHUSI.

VYcranoBka (Puc.25.4) mpeacrapisieT coboi BakyyMHYIO KaMepy 1, BHYTpH KOTOpOit
pa3MelleHbl OJI0KKHU 2, MUILIEHD 3 ¢ UCapsieMbIM BelecTBOM 4, aHoj 5, u katon 6. [Iutanue
oj1aeTcsi OT UCTOYHUKA 7. MIcoNb3yI0TCst MHOTOTIO3UIIMOHHBIE JIEKTPOHHO-JIy4YeBbIE HCTIAPUTEIIH,
HAHOCSIT MHOTOCJIOHHBIE TTOKPBITHSI.
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Puc.25.1. Cxema ycTaHOBKH IS
HaHECEeHUs INIEHOK
MAPOJIU30M BEIEeCTBA

Puc.25.3. Cxema ycTpoiicTBa KaTOTHOTO
pacTbUICHHSI BEIECTBA
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Puc.25.2. Cxema BakyyMHOH YCTaHOBKH

JUISL TEPMUYECKOTO UCTIapEeHUsI
BEIECTBA

Puc.25.4. Cxema ycTaHOBKH HCIIapEHUS
BEIIECTBA JIEKTPOHHO-TYYEBBIM
HarpeBoM



