Jlekuis 25. IlokpuTTS ONTHYHUX NOBEPXOHb

1. Tunm mOKPHUTH i IXHE NPU3HAYEHHSA

Ha 3anomumrorodi i moBepxHi jaeTanieil, mo BiAOMBaIOTh, HAHOCSTH TOHKI MPO30pi IUIIBKH
PI3HUX PEYOBUH (METalliB, Mi€JEKTPUKIB, HAMIBIPOBIJIHUKIB, OPraHIYHUX 1 KpeMHiHopraHiuHUX
MOJTIMEPIB 1 1H.). 3 X JJOIOMOTOI0 3MIHIOIOTh ONTHYHI, XIMiIUHI W €JIEKTPHYHI BIIACTUBOCTI JIeTAJICH.
[To mpu3HaYEHHIO TOKPUTTS PO3/IIICHI HA KIJTbKA TUIIIB.

Biobusanvui (03epranvni) TOKPUTTS BIIOUBAIOTH BiJl MOBEPXHI MaJar0unii Ha Hel CBITIOBHI
MOTIK; XapaKTepU3yIOThCSI Koe(illieHTOM BiJOMBaHHS .

Csimnooinunvii (Hanienpo3opi) MOKPUTTS JUISTH MaJal0UNil HA TOBEPXHIO CBITIOBHI MOTIK
Ha BIIOMTUH 1 MHHAIOUMM;, XapaKTepU3yIOThbCsS BIJIHOIIEHHSIM Koe]illieHTiB BioOpakeHHS 1
MPONYIIEHHS P/T 1 KoedillieHTOM NOTJIMHAHHSI CBITJIA AETAJLIIO.

IIpocsimnioloui TIOKPUTTS, 30UTBIIYIOTh MOTIK MHHAIOUOTO CBITJIa 32 PaxyHOK 3MEHIICHHS
BIIOUTTS HAa TPaHUINl  PO3JIIY CEPEJIOBHWIN 3 PI3HAMH TOKa3HUKAMH  3aJIOMJICHHS,
XapaKTePU3YIOTHCS 3ATHINKOBAM KOe(iliEHTOM BiJIOUTTS .

Dinompyroui 1HTepPEPEHINHHI 1 HEUTpaIbHI MOKPUTTS MEPEMIHHOI IMITPHOCTI MPU3HAYCHI
JUIs BUJAUICHHS 3 TMaJal04Yoro CBITJIOBOTO IOTOKY BH3HAu€HOi oO0NacTi chekTpa YW Horo
PIBHOMIPHOTO OCJa0JeHHS TO BChOMY clekTpi. [[i MOKpHUTTS XapaKTepu3yroThcsl KOeQillieHTOM
MPONYIICHHS Ty YU BLAOUTTS p) IpU AaHif JOBXKHHI XBHJI, IMUPUHOIO CHEKTPAIBHOTO 1HTEPBATY
Ha MOJIOBUHI MAaKCUMYMY MPOIYIIEHHS Oy 5.

3axucni noxpumms NiABUILYIOTH XIMIYHY CTIHKICTh MOBEPXOHB JETall YM IMOKPHUThH IHIIUX
THIIIB, 301IBIIYIOTH IXHIO IIOBEPXHEBY MIIHICTb.

Cmpymonpogioni nokpumnis OXOPOHSIOTH JeTalli BiJl OOMep3aHHs, 3all0TiBaHHs, 3HIMAIOTh
HAKOIHMYEH] eJIeKTPOCTaTUYHI 3apsi/Iy.

Honsapusyloui nokpumms K03BOJIIOTH OJEPKATH JIIHIKHO TOJIIPU30BaHE CBITIO y BY3bKii
00J1acTi CIIEKTpa; XapaKTepHU3YIOThCS CTYICHEM MMOJIIpU3allii MHHAIOYOTO 1 BiIOUTOTO CBITIOBOTO
MTOTOKY Y BU3HAYEHIN JUISHII CIIEKTpa.

Jlo yMcna BIACTMBOCTEH, IO XapaKTepU3YIOTh IMOKPHUTTS, KPIM ONTHYHUX BiTHOCSATHCS
XiMiYHa 1 KOpo3iliHa CTIHKiCTh, MEXaHIYHA 1 TepMiYHA MIIHICTb.

KoeH THI TOKpUTTS Mae KijJbKa PI3HOBUIIB, IO BiJIPI3HAIOTHCS MaTepialioM IUTiBKH,

crocoOoM 11 HaHeCeHHS, 3aXUCTY 1 T.I1. Y 3aJIe)KHOCTI BiJI IHOTO IUTIBKM MAIOTh Pi3Hi BIIACTHBOCTI.



Tun i pi3HOBH MOKPUTTS BHOMPAIOTH Y 3QJICXKHOCTI BiJl MaTepialy JeTaii, BAMOT JIO Hei, YMOB
eKcIuTyaTartii i iH.

Criocobu HaHeceHHsI MOKPHUTh PO3AULLIOTH Ha XiMiuHi 1 ¢iznyni. XiMiuHI 3acHOBaHI Ha
peaKIisiX, o MPOTIKAIOTh y MJIiBKOYTBOPIOBAJTHHUX PEUOBHHAX HA MOBEPXHI JeTall UM MpU iXHIN
B3aeMoii 3 ocraHHBOW. Jlo HuX BimHOCAThCeS TparieHHs (1), ocamkeHHS 3 pPO3YMHIB
ITIBKOYTBOPIOBATBHUX pedoBUH (P), 00poOka B mapax i rasax (I'), emexrponi3 (E), HaHeceHHS
posmiaBy (H), nHanecenHs kuctio uu mynbBepusaropom (I1). @izuuni cmocobu 3acHOBaHi Ha BUMAPi
1 KOH/IeHCcaIlil pe4oBHH y BakyyMi, y Tomy uucii Bunap (M), karogue posnunenus (J10), Bunap 3a

JIOTIOMOTOFO €JIEKTPOHHOTO HarpiBaHHs (M19).

2. Ilo3HaYeHHS IOKPHUTH

YciM  THmaM  TOKpHTH — mpuBlacHeHi  ymoBHI  cuMmBomm  (Tabmmms  25.1),
ITIBKOYTBOPIOBAIBHUM MaTepiaiam — yMoBHI Homepu (Tabmums 25.2), a cmocobaM HaHECEHHS
BiIMOBIIHI OyKkBeHi 3HaKkU. Ha KpecieHHSX ONTUYHUX JleTalell TOKPUTTS MO3HAYAIOTh JeKiIbKoMa
MOCIITOBHO 3allMCyBaHUMH 3HAKAMHU: CHMBOJI TUIY MOKPHUTTS — CKOpOYEHA Ha3Ba — HOMED,
Matepially IUIBKH — croci0 ii HaHeceHHs. [IpW mo3HAaYeHHI MOKPHUTH, IO CKJIAJAIOTHCS 3 JIBOX,
TPHOX 1 OLTBINIOrO YHCIa IapiB, YKa3ylOTh Marepian i Ccrocid HOoro HaHECeHHS ITOCIIIOBHO JUIS

KO>KHOTO IIapy.

Tabmums 25.1

Tun nokpurTs CxopoueHe IMo3HaueHHs Tun nokpuTTs CkopoueHe [To3HaueHHs Ha
HaliMeHyBaHHA | Ha KpecJeHHi HaliMeHYBaHHs KpeclieHHi
JI3epkalbHi: JI3epKasibH. @ QinbTpu QinbTp. gD
30BHiLIHI

3anHi. JI3epKanbH. @ 3axucHi 3axucH. QD
CaiTioninuibHi CrpyMornpoBiaHi CTpyMOTpoB.

(HariBmpo3opi) CaiTnoginun. @ (obirpiBanbHhi) (au 06irpiB.) @

[poceiTmoroui Ipocsit. ® Monspmyrogi [Monspwus. g




Tabmmis 25.2

2 % Crioci6 HaHeceHH i 2 % Cnioci6 HaHeceHHs i
Marepian é § fioro ymoBHe Marepian é E fioro ymoBHe
> 3 MO3HAYEHHS > 3 MO3HAYeHHS
= =}
AnromiHii 1 Cpib10 a30THOKHCTIE 25
3o10TO 2 Topiii a3oTHOKHMCN 30 OcamxeHHs 3
Huxkenb 4 Kpewmniesuit 3¢pip 43 TUIPOJU3YIOUUXCS
Mannanii 5 TuranoBwmii 3¢dip 44 pozuuHiB (P)
Cpibuno 8 CyMill TUTAaHOBOTO U
Xpom 9 BunaproBaHHs B KpeMHieBoro 3¢ipiB 45
Tutan 15 BakyyMi (1) Minp 3
CrpoHuiit propuctuit 18 Mannaniii 5 Enextponis (E)
MarHiii ¢propuctuii 24 dochopHOKHCTH 21
CypMa TpucepHHCTa 27 aMMOHI
Hwuak cepruCTHit 29 A30THa KHCIIOTa 61
MOHOOKHC KPEMHII0 31 VKCycHa KUCJIOTa 63 Tpasninnst (T)
Jlak GakenitoBuii 72
[Mapadin 84 Hanecenns Jlak OyTepanbHO- KucTrio,
Bock 85 posmnay (H) OaxeniTOBHIA 3 75 MyJIbBEPU3aTOPOM
HaTNoOBHIOBAUYEM D)

3. XiMi4Hi c110co0N HaHeCeHHS IOKPHUTD

TpaBneHHst — croci® YyTBOPEHHS IUTIBKH, 3aCHOBAHUHN Ha XIMIYHIM B3aeMOJIii CKjla 3 BOJIOIO
YW BOJHUMH PO3YMHAMH KUCIIOT. Y pe3ylbTaTi TPaBJICHHS 3 MOBEPXHEBOTO IMAPy BUTATAIOTHCS BCi
PO3YHMHHI KOMIIOHEHTH, 1 3aJIMIIAETHCS TOHKA IUTIBKAa KPEMHE3EeMY, MOKa3HHUK 3aJIOMJICHHS SIKOT N, =
1,44+1,45. OcHOBHY pOJIb Y TIPOIIECi BUKOHYIOTh PYXJIMBI 10HU BOJHIO. Y BOJII IXHS KOHIICHTpAIIis,
y SIKIi KOHIIEHTpAIlisl 10HIB BOJHIO Oljblle, BIAMOBIAHO 3pocTae i MBUAKICTH pocTy IUIiBkH. Yac
JOCSTHEHHSI HEIO BU3HAYCHOI TOBIIWHU 3JIC)KHUThH BiJ XIMIUHOI CTIHKOCTI CKJIa, YMOB TpoOIeCy i
MOJKE€ CKJIaJaTH BiJl JEKIIPKOX XBIJIMH JIO COTeHb TrofuH. [[OKa3HWK 3aJOMJIEHHS TUTIBKH Ny
MEHITe, HXK Y BCi€l MacW CKJa Ng, TOMY IUTIBKA SIBJISE COOOIO OJHOINAPOBE IPOCBITIIIOOYE

MOKPHUTTS. L[IIKOM YCYHYTH BiIOMTTS CBIiTJa JaHOI JIOBXKWHH XBHJII A BOHA MOYKE IPU ONTHYHIH
. 1, . .
TOBIIUHI n, h, =Z/1 1 TIOKa3HUKY 3aJIOMJIEHHS n, =+/n, . OcTaHHS ymoBa 3/ifiCHEHHa JuIIe

Uit cKkima 3 ne=1,9+2,0, Ui iHIHAX Yy 3aJIe’KHOCTI BiJI BETUYHHH Ne BIIOUTTS MOXeE OyTH JIHIIE
3MeHmeHo. Tak y ckia 3 ne=1,71+1,75 BoHo 3HMKYyeThCs 10 15%, a'y ckina 3 ne=1,51+1,52 o 50%
BiJI BUX1IHOT BEJIMUYMHH. TEXHOJIOTIS YTBOPEHHS MOKPUTTS CKJIAMAETHCS 3 IMATOTOBKH MOBEPXHi, il
TpaBJ€HHS, CYUIHHS 1 KOHTpOJO. PIBHOMIpHICTH TOBIIMHU 1 IIBUJKICTH YTBOPEHHS ILUTIBKU

3aJieXaTh BiJl YUCTOTH MOBEPXHI, TOMY MOMEPEIHBO 11 00po0isitoTh 0,5H pozunHoM ayry (NaOH).



TpaBieHHST BUKOHYIOTh y BOJHHX PO3UMHAX KHUCIOT, KOHIIEHTpAIlS SIKHX BHU3HAYAETHCS
XIMIYHOIO CTiliKicTIO ckia. HaifgacTinre BUKOpucToBYIOTE 0,1 H pO3YHMH OI[TOBOT KACJIOTH, SIKUH X0
1 yTBOpUTH IUTIBKY MOBUIbHIIE, HDK CipyaHa UM a30THA KHUCIOTH, ajlé HE TaKUH JIETIOUMH 1
arpecuBHUN 10 amapaTypH, MEHII IIKI[UIMBUK JUIs BUKOHaBI. llicnms onepkaHHS IUTIBKH
HEOOX1THOI TOBIWHHU JIeTalb NPOMHUBAIOTH 1 Cymarb. TOBIMIMHY IUIIBKH KOHTPOJIOIOTH
Oe3mocepeTHBO UM B TIpOIleci TpaBiieHHs (110 3MiHI iHTepdepeHIiitHoro ¢papOyBaHHs), Y1 BUMIPOM
MponycKaHHs (BIAOUTTS) CBITJIA TOTOBOKO JeTa/uiio. TOBIIMHA 1 MOKA3HUK 3aJIOMJICHHS TaKUX
IUTIBOK IpH 30epiraHHi He MiHseTbes. llicnst cTapiHHS BOHM MalOTh HaWBUINY (HYJIBOBY) TPYILY
MIITHOCTI, CTifKi Y BOJIi, KACJIOTaX, OPTraHiYHAX PO3UYMHHHUKAX.

[loBepxHeBa IUTiBKa KpeMHE3eMy, IO YTBOPHJIACS B pe3yJbTaTi TPaBICHHS, pPa3oM 3
e(eKTOM IMPOCBITIIHHS BUKOHYE 3aXHCHY DPOJIb, YTPYJIHIOIOYM JU(Y3il0 Mapu BOJH, BCEPEIUHY
CKJIa, 1 OXOpOHsSiE HOr0 TUM CaMHUM BiJl MOJaNbIIOro pyiHyBaHHs. CTYIiHb 3aXHMCTy 3aJ€KUTh BiJ
XIMIYHOI CTIMKOCTI cKJIa. Y CKJIa, IO MICTHTh y CBOEMY CKJIaJi Masio Sip i 6arato OKCHIIB TaKWX,
Hanpukial, sk B,Os3, Ba, Pb, ski yTBOPIOIOTE JISTKOPO3YHMHHI 1 T1JIpOJIi3yeMi 3'€THAHHS, ILTiBKa Ma€e
BEJIMKI IOPH 1 3aXUCHY Ji10 MPAKTUYHO HE POOHTH.

Jlo HeOMiKIB JaHOTO COCO0Y HAHECEHHS MOKPHUTH BiTHOCITHCS MOYKIUBICTH BiTHOBIICHHS
MOJIPSITIAH, 3aKPUTHX MPOJAYKTAMH 3HOCY CKJIa, BEJMKHA Yac POCTY IUIIBKMA Ha XIMIYHO CTIHKOMY
CKJIi, HEOOX1THICTh 3MIHU PEKUMY TPaBJICHHS JIJIS CKJIa Pi3HUX MapokK i iH. [IpocBiTiIFOIOYI TUTiIBKH,
HAHOCATH TPaBJICHHSIM y THUX BUIAJKaX, KOJIX HE MOXKHA BUKOPHUCTOBYBATH 1HII COCOOM IXHBOTO
YTBOPEHHS (JIeTalli BEJIMKUX UM Po3MipiB ckiagHoi (opmu). Ha nmetanmi, mo CKI€OOThCS, TUTIBKY
HAHOCSTBH 10 IXHBOTO 3'€THAHHS.

IIniekoymeoproganivii  po3yuHu SIBISTIOTH COOOIO0 PO3UMHH THIPONI3YIOUHX 3'€JJHAHb.
YTBOpeHHS MJIIBOK — II€ MPOIeC MOCTYMOBOI 3MiHM XIMIYHOTO CKJIay BHUXiJHOI pEYOBHHU. 3MiHH
BiIOyBarOThCsl B PO3UMHI B cTajii GopMyBaHHS IUTIBKM Ha MOBEpPXHI CKJIA 1 IpU TepMOOOpoOIIi.
3/1aTHICTh YTBOPIOBATH CTA01IBHI TUTIBKH MArOTh MEPEBAYKHO BHIII OKCHIHU eJleMeHTIB TUIy R,03,
RO,, Ry0s. SIk mTiBKOYTBOPIOBAIIbHI 3'€THAHHS BHKOPHUCTOBYIOTH €(ipH OPTOKHUCJIOT, POIYMHH
JIeSIKUX HEOpraHiuHUX 3'€IHaHb Yy CIHPTO- 1 AlleTOHOBOJHUX CYyMIIIax, MOHOMEpPHU 1 TMOJIMEpH
KpeMHiopraniuHux 3'e1HaHb . MiIHICTh 34eIUIeHHS IUTIBKY 3 MiAKJIAIAKOIO 3aJIEXKHUTh Bl IPUPOAN
MaTtepialy IiJIKJIaJKA, PEUYOBHHU IUTIBKH, il TOBIIMHH, CTPYKTYPH TIOBEPXHI IIAKIAIKH, il
TEMIEpaTypd B TIpolleci HAHECEHHS IUTIBKM 1 NpU TepMooOpoOIi, BIIHOCHINA BOJOrOCTI i
TeMIIepaTypu MOBITps NpuMilneHHs i iH. Haii0inbina arjesis miiBKM A0 MOBEPXHi CKJIa Ma€ Micle
IIpU HasIBHOCTI B CKJIA/II IJIIBKOYTBOPIOBAIBHUX pedoBUH ¢yHKuioHanbHUX rpyn BIH, NH,, OC,H;

1 iHMHX, SKi 3a0€3MeYyI0Th 3aKPIIICHHS TUTIBOK 32 paXyHOK XIMIYHHUX 3B'SI3KiB.



3 PO3YUHIB THIPOITI3YIOUNXCS 3'€THAHb YTBOPIOIOTH IUTIBKM BCiX THITIB TOBIIMHOIO BijJ 5 J10
5000 HM, a Ha Marepiayiiax, 0 MalOTh BUCOKY TePMIYHY CTaOLIBHICTH, 30KpeMa Ha KPEeMHI0, JI0
30000 uMm. TexHojorist yTBOpeHHS IUTIBOK 3BOAMTHCS JO HACTYIHOIO: JeTajb 3aKpiIUIIOIOTH Ha
BEepPTUKATIHHOMY INMUHJENI 1 MPUBOAITH B oOepTanHHs 3 uyactororo Bim 2000 mo 20000 o6/xB (y
3aJIeXKHOCTI Bl po3Mipy). Ilicis miaAroTroBkw MOBEepXHi (YHINCHHS, MPOMHUBAHHS) Ha ii IEHTP Y
CTPOTO JI030BaHIM KIJBKOCTI TOJAIOTh PO3YMH ILIIBKOYTBOPIOBATBHOI pedyoBwHH. [l Jiero
BIJIIEHTPOBOT CHJIM PO3YMH PO3TIKAETHCS PIBHOMIPHUM IMapoM. TOBIIUHY IUTIBKH PETYIIOIOThH
KUIBKICTIO PO3YMHY, WOTO KOHIIEHTPAIlI€IO, B'S3KICTIO 1 3MICTOM BOJM, IIBHJAKICTIO OOEpTaHHS
JIeTAali.

Iliponiz monsrae B 0OpOOIN MOBEPXHI JIeTali apaMu COJIeH MeTalliB, HaIliBIPOBITHUKIB,
KpeMHIHOpraHiyHUX 3'€IHaHb, IO PO3KIANAIOThCA Mpu HarpiBaHHI. [{uM cmocoOom HaHOCSATH
CTPYMOIIPOBIJIHI 1 3aXUCHI MOKPHUTTS. Y CTAaHOBKA JUIsi HAHECEHHS! CTPYMOIIPOBITHUX IUTIBOK (Mat.
25.1) sBiasie co00r0 MIAXTHY €NEKTPUYHY MY 1 3 HarpiBadem 2. Y mid BXOJUTH Bal 3 i3 TpEMadeM
netami 4. Y HWKHIA YacTUHI Tedi HAa BUIKWJIHOMY KpPOHINTEHHI YKPITUIGHHH TEK-BHIIAPHHUK S
HarpiBad 6 1 TUTenb 7 Al PEUOBHHH, IO BUMAPOBYEThCs, 8. JIIsi HaHeCeHHS IUIIBKU JIeTalb
3aKpIUIIOIOTH Y TpUMadi i HarpiBaroTh oOWABI medi. [lo gocsrHEeHHIO TUTIEM TeMIepaTypH, IO
BIJITOBIZIa€ TeMIEpaTypi PO3KJIaJaHHsS BHIIAPOBYBAEMOI PEUYOBHHH, BIJKPHBAIOTH IMOEp 9, o
BIJIOKPEMITIOE TI€K-BHITAPHUK BiJ Iedi-HarpiBava, i Mapu pPEYOBHHH INPUXOJATH y 3iTKHEHHS 3
neramo. Ilicns Toro, sK IUTiBKAa OJIEPKUTHh BU3HAYEHUH KOJIp, IO KOPEoe 3 11 eNeKTPUYHUM
omopoM, ImuOep 3aKpuBalOTh. TOBIMMHA IUTIBKH 3alleXKWTh Bl Yacy o0OpoOKM mapamu, a
SJICKTPOTIPOBITHICTh BiJI TeMIIEpaTypHOro pekuMy Iedi. [Iporec HaHeceHHS IUTIBKH ITiPOJTi30M
CKJIQIAETHCS 3 TOCITIIOBHO BHKOHYBAaHUX OIIEpalliii: YMICHHS TOBEPXHi JIeTai, il 3aKpiluTeHHs,
HarpiBaHHsI YCTaHOBKHW, HaHECEHHS ILUTIBKH, KOHTPOIIO 11 OMOpPY, OXOJOHKCHHS JeTall 1 3HATTS 3

YCTaHOBKH.

4. ®izuani crocoon

Tepmiune sunapogysanis MOJATAE B TiM, IO MJIIBKOYTBOpIOBaibHa pedoBuHa 1 (Mai. 25.2)
pa3oMm 3 TiaKIaJKaMy 2 TOMIINAI0Th Y BaKYYMHY Kamepy 3, 3 sSIKO1 BIIKa4yIOTh MOBITPS Yepe3 OTBIp
6 mo (1,3 — 0,6)10'3 [Ta. PeyoBuHy HarpiBaroTh /10 Temrieparypu Bumapy. KoHaeHcyrounuch, BOHa
ocijae Ha IMOBEPXHI MiJKJIAJI0K, 1 YTBOPIOE IUIIBKY. TOBIIMHY IUIIBKM KOHTPOJIOIOTH y MpoIlieci
BUIIAPY 3a JIOTIOMOT0I0 (hOTOMETPHUYHUX MPUCTPOIB, BUMIPIOIOYH MPOITyCKaHHS 1 BIIOUTTS CBiTJA.
Bumapaukn 4 MOXyTh OyTH BCTAQHOBJICHI y BEpXHIiM, CepeqHid UM HIDKHIM YacTWHI KaMepH B

3QJIEKHOCTI Bifi pofy poGOTH. IXHe 4YmMClO i po3TallyBaHHS BU3HAYAIOTH BMXOMASYU 3 BHUMOT JIO



PIBHOMIPHOCTI TOBIIWHY IUTIBKK. Marepian BHITApHUKIB —MOJIIOZCH 9u BoJb(pam, TeMIieparypa
BUIIApPOBYBaHHS, sKuUX BigmoBigHo 2480 1 3230°C. HarpiBaHHS BUNApHUKIB 3H1HCHIOETHCS
EJIEKTPHYHUM CTPYMOM BEIIMKOT CHJIH, IO HAJIXOUTH BiJl OOKY KHBIICHHS 5.

HeoOxinHe po3piKeHHS B KaMepi CTBOPIOIOTH BiJIKAYKOIO IOBITPSI MOCIIJOBHO JIBOMa
HacocaMu: ¢opBakyymMHUM (poTamiitnuMm) — mnpubmm3Ho g0 1,3 ITla 1 gudysiiiaum
(TapOCTpyMHHHUM) — JI0 HEOOXITHOTO CTYIEHS PO3PSDKCHHS. BUIapoM HAHOCATH IUTIBKH 3
PEUOBMH 3 HU3BKOIO TEMIIEPATypOIO TUIABJICHHS 1 BHCOKAM THCKOM Tapu (IyXHUX i
JTy’KHO3EMEeJIbHUX METaliB, cynbQiiB, pTopuIiB).

[Iporiec HaHeceHHS MOKPUTH CKJIAJAETHCS 3 PSAY IOCHTIIOBHO BHUKOHYBAHUX OIeEparliif:
MiTOTOBKK MiAKIAIO0K (IIPOMHBAHHS, 3HE)KHPEHHS, YHINCHHS); MiJATOTOBKA BaKyyMHOI KaMeph
(mpoMuBaHHS KOBIIaKa, T TKOBITAYHOT apMaTypH, 3aBaHTaXCHHS BUTIAPHUKIB
IUTIBKOYTBOPIOBAJILHOIO PEYOBHUHOIO, YCTAHOBKU MIJKJIAJOK 1 iH.); BIJIKAUKM BaKyyMHOI Kamepu
(opBaKyyMHUM HAcOCOM J0 po3pipkeHHs ~ 1,3 Ila; 0OpoOKHM MiTKIAJ0K TIFOYAM PO3PSIOM;
BimKauku Kamepn mudy3iiftHEM HacocoM 10 pospsupkenHs (1,3-0,6)107 Tla mpu ommouacHO
IparoUoMy GopBaKyyMHOMY HACOC1; IPOTpiBY PEUOBHHH, IO BUIIAPOBYETHCS, IPH €KpaHyBaHHI
MIIKIAA0K 3aCIiIHKOI0 JUISl TONEPe/KCHHS HAaHEeCEHHS 30BHIIMHBOTO 3a0pyJHEHOTO Imapy
PEYOBHMHM; BUTIAPY PEUOBMHH Ha MIOBEPXHIO ITiIKIIAI0K; pO3TepMeTH3aIlil BAaKyyMHOIT KaMepH.

Croci0 TepMiYHOTO BHIIApy Ma€ psii HEJOJIKIB: 3MIHIOETHCS 3MICT KOMIIOHEHTIB HpH
BUIIAPOBYBAaHHI PEUOBHMH CKIJIAJHOTO CKJIaJy yTBOpEHa IUTIBKAa HE PIBHOMIpHA IO TOBIIUHI HpU
BUTIAPi PEYOBHH 13 KPAIKOBHX JDKEpENT Ha IMOBEPXHIO 3HAYHOTO PO3MIpY, YTPYIAHEHUU BHUIIAp
TYTOTUIABKUX PEUYOBHH, Majla MIIIHICTh 34eTIJICHHS IUTIBKH 3 TT1IKJIa IKOIO.

Kamoone posnunenns — nporec, npu SIKOMY BiI0YBa€ThCsI IEPEHOC PEYOBMHH KaToja Ha
MKITaIKH, 10 3HAXO0AThes Mo0IM3y anoAa. [lpu BUHUKHEHH]I eJeKTPUYHOTO pO3psiay B Tasi KaToa
] Ji€f0 iI0HHOTO OOMOapyBaHHS pPYWHYEThCSA. YacTHHaA OCaPKEHUX aTOMIB OCAQJDKYEThCS Ha
T JIKJTaIKK, YaCTHHA TIOBEPTAETHCS Ha3a/l y Pe3yiIbTaTi 3iTKHEHHS 3 MOJIEKYJIaMH ra3y.

Karonne posmuieHHs MoKe HPOBOJUTHCS NPH HOCTIHHOMY CTpyMi 1 NIpH HEpeMiHHOMY
CTpyMi BUCOKOi "yacToTH. [Ipu moctiftHOMy cTpyMi B aTMoc¢epi iHepTHOTO ra3y MOXHa HAaHOCHTH
TITBKA MeTalieBi IUTIBKH. B atmocdepi akTHBHOTO Ta3y OJCP)KYIOTh IUTIBKA OKCHIIB METAiB.
Po3nmieHHsIM Ha MEpeMiHHOMY CTpyMi B HEOOXiTHOMY CEepeJIOBHIINI MOYKHA OJIEP)KYBaTH ILTIBKA
Oyab-skux 3'enHanb. Criocid HaHECeHHS IUTIBOK y MPUCYTHOCTI HEBEJIIMKUX KIIBKOCTEH aKTUBHOIO
ra3y Ha3MBaIOTh PEAKTUBHUM PO3MHUIICHHSIM.

KarogauM po3nmuIeHHSIM HAHOCATH MPOCBITIIIONOYI, CBITIOMUIMIIBHI, (PUIBTpYIOUi 1 3aXHCHI

IUTIBKH 3 TYTOIJIAaBKAX METaNiB, JieJeKTPUKIB, HaMiBIPOBiAHUKIB. OCHOBHA IepeBara crnocoody —



BIJICYTHICTh ()PaKI[iHHOCTI 1 MOYKIIUBICTh OJICp)KaHHS ILIIBOK, CKJIQJT SKHX BIiAIOBIJIA€ TEPMIYHO i
XIMIYHO CTIHKHM 3'€THAaHHSM, IO HEOOXIJTHO I JIeTaJleldl MPHIaJliB, SKi MPaIfolOTh B YMOBaX
iJIBUIIEHOI BOJIOTOCTI 1 BUCOKOT TeMIieparypH. AJresis IUTBOK JI0 MOBEPXHI CKJIa 1 IXHS TBepAiCTh
BHUIIE, HI)K B OJIEPIKYBAHUX TEPMIYHUM BUIIAPOM.

JInss  KaTOAHOTO BWIIAPY BHKOPHCTOBYIOTH YCTAaHOBKH, IO  BiJpi3HSIOTHCS — BiJ
3aCTOCOBYBaHUX MpPH TEPMIYHOMY BHIIApi MEHIIOK BHCOTOIO KaMepu (depe3 HEeBEIUKY BiJICTaHb
MIX €JIeKTpoJaMM) 1 MiKOBINAYHUM MPUCTpoeM. Y BakyyMHil kamepi 1 (Main. 25.3) po3wmimeHi
aHoJ| 2, SKUH BUKOHYE pOJb TpUMaua 3aroTiBelb (MiAkIaaok) 3 1 karox 4 3 pedoBUHH, IO
po3nopomyetbes. [Iporec Bemyth mpu Ttucky B kamepi 0,13 Ila. Ilpm momawi Ha kaToJ i aHOX
HEBEJINKOI HAIPYTH BiJ JPKepesia KUBJICHHS 5 TIOBEPXHS MiIKIAT0K O0MOapayeThCs TO3UTUBHIMH
ioHaMu ¥ ouMInaeThes Bij 3a0pyaHeHb. [licis momavi Ha KaToJl HETaTUBHOTO MOTEHIIIATy B KiJbKa
COTEHb BOJIbTIB IOYMHAETHCS HOro iHTEHCHBHE OoMOap/yBaHHS MO3UTHBHUMHM ioHamu. Bubuti
aTOMHM KaToJla OCa/UKYIOThCS Ha MOBEPXHI MIAKIAMOK. [l ojep’kaHHsS TUTIBKH PiBHOMIPHOT
TOBIIMHA PO3MIp KaToja MOBHHHHKA IEPEBUIIYBATH PO3MIp IMAKIAIKA, a Gpopma HOTro MOBEpXHi
BiMOBiaTH (GopMi MOBEPXHI MAKIAIKUA. TEeXHONTOTIYHUN Mpollec HAHECEHHS MOKPUTh KaTOIHUM
PO3MUIICHHSIM OJIM3BKUH JI0 MPOIECY TEPMIUHOTO BUTIAPY.

Bunap peuosun enexmponHo-npomerHeeumM HaACpi6aHHAM TAKOX BHUKOPUCTOBYIOTH ISt
OJIep)KaHHS ITUTIBKA. 3a JIONIOMOTOIO0 EJIeKTPOHHHX MYYKIB OJEPXKYIOTh IMOTIK €Heprii BeKOi
KOHIIEHTpAIlii TMOTY>KHOCTI Ha MOPIBHSIHO MaJliii MOBEpXHI BUHapy (JI0 5.10° BT/CMz). [IpakTrano
KparnkoBe (hOKyCyBaHHSI €JIEKTPOHHOTO ITy4YKa JI03BOJISIE OJIEPXKATH BUCOKY TEMIIEpaTypy 1 BEIHKY
MIBUKICTE BUNAPOBYBaHHS TYTOIUIABKUX pedoBUH. [LMiBKM BIAPI3HAIOTBCS UYUCTOTOO W
OJTHOPIIHICTIO CKJaIy, TOMY IO MOXHA YHHUKHYTH O€3MOCepeHbOr0 KOHTAKTY Trapsiuoi 30HU
PEYOBHMHHM, IO BUIAPOBYETHCS, 3 MarepiajioM BHITApHHUKA. JIETKO 3iHCHIOETHCS PETYIIOBAHHS
TEeMIIEpaTypy HarpiBaHHS 1 IBUIKOCTI BHIIAPY.

VYcranoBka (Main. 25.4) sBise coboro BakyyMHY Kamepy 1, ycepeamHi SKOI po3MilleHi
MIIKIAAKA 2, MillleHb 3 3 PEeuoBHHOIO, IO BUMApOBYeThbes, 4, aHom S5, 1 katon 6. JKuBieHHs
MOJTA€ThCSA  BiJ JoKepena 7. BHKOPHUCTOBYIOTBCSA 0araTOIO3HWINHHI — €JIEKTPOHHO-TTPOMEHEBI

BHIIAPHHKH, 110 HAHOCSTH OararonapoBi MOKPUTTS.
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Man. 25.1. Cxema ycTaHOBKH AJIs Man. 25.2. Cxema BaKkyyMHOI yCTaHOBKHU
HaHEeCEHHS ITIBOK JUISL TEPMIYHOTO BUIIAPY
MpOJTI30M PEUOBUHH. pEYOBHUHH.
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Man. 25.3. Cxema npucTporo KaToAHOTro Mai. 25.4. Cxema yCTaHOBKHM BUIIAPOBYBAHHS
PO3MUJIEHHSI PEYOBUHU PEYOBHHU €JIEKTPOHHO-IIPOMEHEBUM

HarpiBaHHSIM



