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0CHOBHOH 38Ll8"leH H8CT051IUe l!: pa60Tbl 6bina pa3pa60T.K8 MeTOLl~B rrony

"!eHH51 H8 ITOL{nO:>KKBX 6onbiUHX ITOBepXHOCTelf (~ 500 CM2) paBHOMepHbiX Cno-

eB H3 pa3nH"!HbiX aneMeHTOB C KOHTIJ)nHpyeMOH TOniUHHOH Cn051 (no 5-7M r /c J2). 

MeTOLlbl L{On:>KHbl 6bJnH IT03BOn51Tb pereHepHpOB8Tb BeiUeCTB8 C MHHHM8nbHbi-

MH ITOTep51MH, ITOCKOnbKY B p51Lle cnyqaeB HCITOnb30B8nHCb L!OpOrOCT051IUHe 

aneMeHTbi H pa3neneHHbie H30Torrhi. 113 nHTepaTypbi H3BecTeH P51Ll MeTOLlHK , 

C IIOMOillbiO KOTOpb!X 06bi"lHO H3rOTOBn51nHCb MHIUeHH He6onblllHX JJbBepX!lOCTelf, 

OL!H8KO 3TH MeTOLlHKH He BCerL{a IIpHrOL{Hbl L{n51 rrony"leHH51 MHIUeHeH 60nbiUHX 

ITOBepXHOCTel!:, KpOMe TOrO OITHC8HH51 HX pa36pOC8Hbl ITO OTL!enbHblM :>KypHa

naM H rrpeiipHHT8M. 3L{eCb OITHCbiB8eTC51 HeCKOnbKO MeTOL!HK, Ollp060B8HHbiX 

B H8IUHX ycnOBH51X. 4aCTb H3 HHX IIpHMeH51n8Cb paHee L{n51 rrony"leHH51 MHIUe

Helf M8nbiX ITOBepXHOCTelf HnH O"leHb TOHKHX CnOeB H ITOL{BeprnaCb H3MeHe

HH51M rrpHMeHHTenbHO K Hawel!: 3a!la"le. B HeKOTOpbiX cny"!a51x ynanocb rrony

"lHTb cnoH Ha rronno:>KKax MeHee ne$HUHTHbiX, "!eM orrHCbiBanocb paHee ( Ha

rrpHMep, rrnaTHH8 38MeH51n8Cb MeL{biO). Kpyr :OlneMeHTOB , H3 KOTOpb!X H3ro

TOBn51nHCb MHIUeHH, L{OBOnbHO IUHpOK H OIIpenen51nC51 tPH3H"l e CKHMH 38L{8"!8MH -

IIOHCK8MH peaKUHH ( n , a ) H8 pe30H8HCHbiX Hel!:TpOH8X. 

3L{eCb OITHCbiB810TC51 K8K H3BeCTHbJe paHee, T8K H pa3pa60T8HHbie H8MH 

MeTOLlbi rrony"leHH51 cnoeB H3 Nd Sm Eu Te Mo Zn 

Ru Os 
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I . MexaHH'IeCKHH MeTo.D. HaHeceHH51 cnoeB 

Bo acex cny'IaSix, KpoMe Ru H Os , ohm Hcrronb30BaH MeTOll Mexa-

HH'IeCKOI'O HaHeCeHHSI KHCTO'IKOH paCTBOpa COellHHeHHSI, conep)KalUero Heoo

XOllHMbiH 9JieMeHT c nooaBKaMH opraHH'IeCKHX CBSI3YIDlllHX BellleCTB 
111• 3ToT 

MeTOll IT03BOJISIJI HaM HaHOCHTb Ha OOJiblliHe ITOBepXHOCTH (50Q-

1000cM2) CJIOH TOJilUHHOH OT 200 MKr/cM2 llO 5 Mr/cM2, 

Tiony'IeHHe MHllieHeH 1'13 pe.D.KHX 38M81Ib H UHHKa 

rip H r 0 T 0 B n e H He paCT B 0 p a, B cnyqae pellK03eMenhHblX 9JieMeHTOB H 

llHHKa llJISI llpHrOTOBJieHHSI paCTBOpa CJiy)KHJIH paCTBOpHMbie B 9THJIOBOM Clllip-

147 149 
Te HHTpaTbi THITa M (NO a )8 6 H2 0 , rae M = Sm , Sm , Sm , Nd 
148 145 

Nd • Nd , Eu HJIH Zn(N08 l 2 6 H 2 0 • KoHUeHTpauHID HHTpa-

TOB )KeJiaTeJibHO llOLlll ep)KHBaTb He Bb!llie 40 Mr/Mn llp!i TOJilliHHe CJIOSI l-5Mr/cM 2 

H 5 Mr/Mn llpH TOJilUHHe CJIOSI 200-500 MKr/cM 2 , H a Ka)Kllbie 100 MJI llOJiy'IeHHOrO 

paCTBOpa llp!i llOMelliHBaHHH llOOaBJISieTCSI KJieJ1 B KOJIH'IeCTBe 2 Mn, llpHI'OTOBJieH 

HblH ITyTeM paCTBopeHH.SI HHTpOKJieT'IaTKH ( 2 % -HOH) B aMHnaueTaTe, KOTOpb!tl: 

pa30aBJI.SieTC.SI aueTOHOM B OTHOW8HHH 2:3, 3aMeTHM, 'ITO paBHOMepHOCTb H 

ITpO'IHOCTb HaHeCeHHbiX CJIOeB B 3Ha'IHTeJibHOH Mepe 38BHCHT OT K8'18CTB8 

rrpHI'OTOBJieHHOI'O paCTBOpa, 'IHCna HaHeceHHH H oopaoOTKH ITOL1JI0)KKH, B Ka-

'18CTBe ITOllJIO)KKH HaMH, KaK ITpaBHJIO, HCITOJib30BaJIHCb ITnaCTHHKH a niDMHHH.SI 

TOJilUHHOtl: 0,1 MM. 

ri 0 L1 r 0 T 0 B K a IT 0 Be p X H 0 C T H. CITOCOO oopaoOTKH ITOBepXHOCTH 38BHCHT 

OT TOJilUHHbl CJIO.SI, KOTOpb!H ITpe.D.CTOHT HaHeCTH, ripH HaHeCeHH" TOHKHX CJIO

eB (300-500 MKr/cM2 ) llOBepXHOCTb an!OMHHHeBOH ITOllJIO)KKJi llOJIHpOBanacb, 

B cnyqae ITony'IeHH.SI 6onee TOJICTbiX cnoeB - o6pa6aTbiBanach Ha)Kna'IHOH 6y-
o 0 

Marol1 N 60 , a 3aTeM N 80 , B pe3ynbTaTe 'Iero noc THranocb 6onee 

ITpO'IHOe cueiTneHHe cnoeB c ITOllJIO)KKOH, nonno)KKH HeiTocpencTaeHHO ITepen 

HaHeCeHHeM O'IHlllaJIHCb aUeTOHOM H 0083)K!ipHBaJIHCb L1JI.SI TOro, 'ITOObl ITep

BbiH CJIOH, Ka'IeCTBO KOTOporo onpenenSieT paBHOMepHOCTb H llpO'IHOCTb HaHe

CeHH SI nocnenymwHx cnoea ,, ohm ITpO'IHhi M, 

4 

H a He c e H He c no SI. MeTOllHKa rrony'IeHHSI cnoeB MeXaH 

3aKJIID'IaeTCSI B MHOI'OKpaTHOM HaHeC e HHH CJIOeB ITpH ITO~ 

ITOllJIO)KKy Ka)KllbiH pa3 C Bbi)KHraHHeM CBSI3YIDlllHX opraHH 

ITepeBOllOM OCHOBHO!'O BemecTBa B COOTBeTCTBYIDlllYI 

OKHCb , ,Un SI ynaneHHSI C llOBepXHOCTH BbiropeBllieH OpraHHKH I 

Ka rrpoTHpaeTCSI BaTKoi1, CMO'IeHHOH B aueToHe. TeMITepa· 

pa3JIO)KeHHSI HHTpaTOB pellK03eMeJibHhlX 9JieMeHTOB H llliHKa 

lillie OKHCJibl ( M 2 0 8 H ZnO ) Hy )K HO llOllllep)KHBaTb B rrpe, 

Bpe MSI rrpoKaJIHBaHHSI 5-7 MHHyT. XopornHe H rrpo'IHhie cno 

TOJllUHHe llO 5 MrfcM
2

, llpli TOJllliHHe CJIOSI Bblllie 5 Mr/cM2 

CSI HeiTpO'IHOH H nerKO CHHMaeTCSI BaTKOH, .UoCTHraSI 7 Mr, 

HaiDT TpeCKaTbC SI H OTBaJIHBaiDTCSI, l..J:H CJIO HaHeCeHHH M0:1! 

llO 100 B 3aBHCHMOCTH OT HeOOXOllHMOH TOJllllHHhl CJIOSI, 

Y ll an e H He C n 0 .SI, ri OCne H3MepeHHM OKHCb CHHMae TC.SI 

KOHUeHTp!ipOBaHHOH 830THOH KHCJIOTe, llpli 9 T OM OllS!Tb rronyq~ 

BYIOlllHe HHTpaThl, BpeMSI paCTBOpeHHSI 3aBHCHT OT TOJllliHHbl 

BOpeHHH CJIOeB , KOTOphle HaHOCHJIHCb Ha aJIIDMHHHeBhle ITJIS 

TaHHhie Ha)Kll8'IHOH oyMaroJ1, B paCTBOp MO)KeT rrepeXOllHTb H 

TOMy, 'ITOOhl H308)1(8Tb paCTBOpeHH.SI OOJibllili~ KOJIH'IeCTB arr1 

BOpHBlliHeC.SI COBC8M OCTaTKH OKHCH T1Il aT8JibHO CHHMaJIH( 

38 TeM llJI.SI yMeHbllieHH.SI IIOTepb ynaBJIHB8JIHCb, flony'IeHH bi e 

OllS!Tb rrepeBeCTH B OKHCb, YaenH'JeHHe H JIH ) MeHbWeHHe llOT• 

C TeiieHH 3aBHCHT OT aKKypaTHOCTH paoOThl KaK llp!i HB. 

TaK H IIpH HX CHSITHH, B H8WeJ1 rrpaKTHKe llOTepH OCHC 

llOCJie CHS!TH SI C IlOLlJIO)KeK COCTaBJIS!JIH 7-10% . 

fl pHMeHH Tb llpyrHe H3B8.CTHbie MeTOllbl H8HeCeHHSI 9THX 9; 

B HaWHX YC JIOBHSIX He Yll8B81IOCb 1'13-38 HeCKOJlbKHX llPH'IHH, 

MeTon 9JI8KTponHTH'IecKoro oca)Kne HH.SI H3 aonHoro pc 

MeTaJIJIH'IeC KYIO llOL1JIO)KKY Mewanu rrpHMeHHTb 1) MaTepHan K< 

llOJI)KeH Ob!Tb HHKeJib, Cepeopo, llJI8THHa , T aHTan ( B HaWeM C 

K OH MOI'JIH Ob!Tb TOJibKO M enb HJIH &JIIDMH HHH); 2) BeJIH'IHHE 

K OTopa.SI rrpHMepHo B 100 p a 3 Obina 6onbwe B 8JIH'IHHbi IIOB8 

K pb!Tb!X C IIOMOlllbiD M8TOL1a 9JI8KTpOJU!TH'I8CICO!'O OCa)KLlf'Hif ! 
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H a He c e H He c no SI. MeTOLlHKa rronyqeHHSI c n oeB MexaHH'IeCKHM crroco5oM 

38KlliD'iaeTCSI B MHOrOKpaTHOM HaHeCeHHH CllOeB ITpli ITOMOmH KHCTO'iKH H8 

ITOLlllO)KKY K8)KL(b!H pa3 C Bb!)KHraHHeM CBSI3yiDmHX opraHH'ieCKHX BemeCTB H 

rrepeBOLlOM OCHOBHOrO BemecTBa B COOTB8TCTByiDmyiD HepaCTBOpHMYID 

OKHCb , ilnSI ynaneHHSI C ITOBepXHOCTH BbrropeBllleii opraHHKH K8)Kllb!M CllOH cner

K a rrpoTHpaeTCSI BaTKOii , CMO'ieHHoii B aue T oHe. TeMrrepa T ypy anSI nonHoro 

pa3ll0)KeHHSI HHTp8TOB peAK03eMellbHbiX 9 lleMeHTOB H UHHK8 B COOTBeTCTByiD-

lllHe OKHCllbl ( M 0 H Zn0 ) Hy)KHO ITOLlA8p)K!iB8Th B rrpeaenax 480°-510° C, 
2 s 

BpeMSI rrpoKallHB8HHSI 5-7 MHHy T. XopOlllHe H rrpO'iHhle cnoH rronyqanHCh rrpH 

5 I 2 5 . 2 TOlllllHHe LlO Mr CM , ITp!i TOllmHHe CllOSI Bblllle Mr/ CM OKHCb C T8HOBHT-

CSI HeiTpO'iHOH H nerKO CHHM88TCSI BaTKOH, iloC THraSI 7 MrlcM
2 , CllOH H8'ili

H8IDT TpecKaTbCSI H OTBallHBaiDTCSI. LIHcno HaHeCeHHii MO)KeT ObiTb oT 40 

LlO 100 B 38BHCHMOCTH O T HeOOXOLlHMOA T OllmHHhl CllOSI , 

Y A an e H He C n 0 Sl, fl ocne H3MepeHHH OKHCh CHHMae TCSI paCTBOpeHHeM B 

KOHUeHTp!ipOB8HHOM 830THOM KHCllOTe, rrpH 9TOM OITS!Tb ITOlly'iaiDTCSI COOTBeTCT

BYIDlllHe HHTp a T hi , BpeMSI pacTBopeHHSI 38BHCHT oT TOlllllHHbi cnoSI . flpH pacT

BopeHHH CllOeB, KOTOpbre HaHOC!i llHCh Ha a niDMH HH8Bbl8 ITllaCTHHKH, OopaoO

T8HHbie H8 )KLl8 'iH OM 6yMaroiif , B paC TBOp MO)KeT rrepeXOLlHTh H 8ll!OMHHHi1. flo9 -

TOMy, 'iTOObl H308)K8Th paCT BOpeHHSI OOllblllli~ KOllH'ieCTB 8ll!OMHHHSI, HepaCT

BOpHBillHeCSI COBCeM OCTaTKH OKHCH TmaTellbHO CHHMallHCh BaTKaMH, a 

38 T8M LlllSI yMeHbllleHHSI ITOT8pb ynaBnHB8llliCh , flony'i8HHhl8 HHTpaThl MO)KHO 

OITS!Tb rrepeBeCTH B OKHCb, YBenHqeHHe lillli )MeHbllleHHe ITOTepb B OOllblllOM 

CTerreHH 3aBHCHT OT 8KKypaTHOCTH p800Tbl K8K ITpH HaHeCeHHH cnoeB, 

T8K H ITpli HX CHSITHH , B Hallleii rrpaKTHKe ITOTepH OCHOBHOrO Be!lleCTBa 

rrocne CHSITHSI C ITOAllO)KeK COC TaBnSillli 7-10%. 

flpH MeHHTb LlpyrH e H3Be.CTHbie MeTOLlbl HaHeCeHHSI 9 THX 9lleMeHTOB12 ,3 1 

B HalllHX YCllOBHSIX He YA8B8ll0Cb 1'13-38 HeCKOllbKHX ITPH'iHH, 

MeTOLl 9lleKTp0llHTH'i8CKOrO OCa)KL(eHHSI H3 BOLlHOrO paCTBOpa 
121 

Ha 

MeTallllH'i eCKYIO ITOAllO)KKY M8lll8lll1 ITpHM8HHTb 1) MaTepH a ll K8TOLl8 1 KOTOpb!M 

LlOll)KeH Ob!Th HHKellh, cepe6po, ITll8THHa , TaHT8ll ( B HailleM cnyqae ITOLlllO)K

K OH MOrllH Ob!Tb TOllbKO M8Llb Hllli & lliDMHH!iM) ; 2) B8llli'iliHa ITOBepXHOCTH, 

K OTopa SI rrpHMepHo B 100 pa3 obrna 5onhrne BenH'iHH bi rroBepxHocTeti, rro

KpbiTbiX c n oMomhro MeTorw ::;neKTponHTHqecKoro oca)KLlPHIH! 121 • 
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MeTon sneKTponHTH"!eCKoro oca~neHHH H3 opraHH"!ecKoro pacTBopa 
131 

IT03BOnHeT rrpoBeCTH: HaHeCeHH:e Ha amOMHHH:eByJO ITOAnOlKKY, HO ero MO~HO 

rrpHMeHHTb TOnbKO anH ITOKpbiTH:H He6onhlllH:X ITOBepXHOCTeii ( .. 6 CM
2

), rrpH:

"'eM MaKCHManbHaH TOnlllH:Ha rrpO"'HOro CnOH, rrony"'aeMaH HeOAHOKpaTHbiM OCa~

AeHH:eM, Ka~AhiH pa3 C rrepeXOAOM B OKH:Cb rrpH TeMrrepaType 490-5QQ°C H e 

2 
rrpeBhilllaeT 1 MrlcM • 

J13f'OTOBneHH9 TennypOBbiX MHWeHeH 

YiCXOAHhiM BeiUeC TBOM AnH rrpH:rOTOBneHH:H TennypOBbiX MH:lll9H9H 6bina 

TennypoBaH KH:CnoTa, !13 Hee ITpH:rOTaBnH:BanCH paCTBOp B AH:CTH:nnH:pOBaHHOH 

Bone TaK, "'T06hi 1 Mn pacTBopa conep~an He 6onhllle '!eM 25 Mr KH:cnoThi. 

CBH3YJOIUHM opraHH"'eCKH:M BeiUeCTBOM Cny~H:n ITH:IUeBOH ~enaTHH, KOTOpb!H no-

6aBnHnCH B KOnH:"'eCTBe 50 Mr Ha Ka~Abl9 100 Mn 3apaHee rrpHrOTOBneHHOrO 

paCTBopa. MeTOAH:Ka HaHeCeHH:H H: rronroTOBKH: nonno~eK 6hma Toii ~e, 'ITO 

H: B cnyqae H:3roToBneHHH cnoeB H:3 peAKH:X 3eMenb, nnomanh rrnacTH:HOK coc

TaBnHna 550 cM2 • TeMrrepaTygy rrpoKanKH: nnH rrepeBona KH:CnoThi B . ABYOKH:Ch 

/4/ 0 
Tennypa ( TeO 2 ) rronnep~H:BanH B rrpenenax 600-610 C, He nonycKaH 

ee ITOBblllleHH:H, T8K KaK OHa 6nH3K8 K TO"!Ke rrnaBneHH:H anJOMH:HH:H. (B cny

qae neperpeBa anJOMH:HH:ii cTaHOBH:TCH xpyrrKH:M H: nerKo noMaeTCH). CaMhie 

xopolllH:e H npo"!Hhle cnoH: rronyqanH:Ch npH: KonRqecTBe OKH:CH Tennypa B cnne 

2-3 MrlcM2, 4H:cno HaHeceHH:H rrpH: STOH TOniUHHe - OKOno 100. 0pH: TOniUH:

HaX 6onee 3 MrlcM
2 

OKH:Ch Ha"!H:HaeT nerKo ynanHThCH BaTKOii, XoTH TeMne

paTypa ITOnHOrO pa3nO~eHH:H TennypOBOH KH:CnOThl ,UOBOnbHO BhlCOKaH, 3TOT 

M9TOA AnH HaC OKa3anCH CaMhiM YA06HhiM, OorrhiTKH: H8H9CTH: Tennyp Ha 

MeTannH:"!eCKYJO rronno~KY sneKTponH:TH:"!eCKH:M rryTeM /4,5/ He naJOT xopo

lllHX pe3ynbT8TOB, TaK KaK OH 0"19Hb nnoxo nep~H:TCH Ha ITO,UnO~Ke H: BbiXO,U 

ITO TOKY 6wBaeT 0"19Hb HeBhlCOKH:H. 

J13f'OTOBneHH9 MOnH6U9HOBbiX MHW9Heif 

V!CXOAHhlM B9IU9CTBOM ,UflH ITpHrOTOBneHH:H paCTBOpa cny~H:T K8K MOnH:6-

,U8T aMMOH>!H, TaK H: TpeXOKH:Cb MOnH:6AeHa. TpeXOKH:Cb MOnH:6.UeHa MO~HO 

6 

D 

•L 

·~ 

rrepeBeCTH: B MOnH:6naT aMMH:aKoM. MonH:6AaThi aMMOHH:H : 

B BOAe. KoHU9HTpaUH:SI MOnH:6.UaTa B ARCTRnnRpOB8HHOH'BO, 

B Ka"'eCTBe CBSI3biBaJOmero opraHH:"'ecKoro BemecTBa 6bm 

B KonH:"!eCTBe 50 Mr Ha Ka~.Uhie 100 Mn pacTBopa. TeMrrE 

HH:SI MOnH:6.UaTa AO TpeXOKH:CH: COCTaBnSina 500-52Q°C. X 
cnoH: rronyqanH:Ch rrpH: KOnH:"'eCTBe OKH:CH: B cnoe 3-5 Mr/ 

2 
CnOSI Bbllll9 5 Mr/CM OKH:Cb nerKO CTHOaeTCSI. 

BTopaSI B03MO~HOCTb HaHeCeHH:SI MOnH6AeHa Ha MeTa. 

KY - sneKTponH:TH:"'eCKH:M crroco6oM B BRAe nonyTopHoii < 

Mo11 0 11 • 3H11 0 16 •11 
He BCerna yno6Ha, ITOTOMy 'ITO 6c 

rrpouecc oca~neHH:SI cnoSI OKH:CH: MOnH:6neHa ~enaTenbHOH 

eT MaTepH:an KaTona. Bonee RnH: MeHee KOMrraKTHbie oca.r 

nnaTH:He, UHHKe H: 8KTH:BHpOBaHHOH CTanH:. 0nHaKO TaKH:e ll( 

llOAXO,USIT K ycnOBH:SIM 3KCrrepH:M9HTa, 

II. 3neKTpomrTH'IeCKHif MeTOJJ. H3roroBneHH51 

pyreHHeBh!X H OCMHeBhiX MH!lleHeH Ha MeJJ.HOH IIOJJ.nO 

3neKTpOnRTR"!9CKOe llOKphlTRe pyTeHReM MO-HO n 

1) R3 paCTBOpOB coneii /8/; 

2) 8HO,UHbiM paCTBOp9HR9M B IUenO"'HOH Cpene /8. 

OepBbiH MeTO.U cno~eH T9M, 'ITO Tpe6yeT C09ARH9HH 

KOTOOhlX ITP9.UCTaBnHnO .UnH HaC PSIA C9Pb93HhlX 3aTPYAH 

BTopoii crroco6 6onee npocT, rrocKonhKY H:crronb3YE 

pyTeHH:ii, onHaKo OH pa3pa6oTaH nnH rronyqeHH:H cnoeB Ma 

nonno~Ke H:3 TaKoro ne~H:UHTHoro MaTepRana KaK rrnaTH 

crroco6 sa ocHoBy, Mhi paspa6oTanR Me Ton nnH rronyqeHHH 

Me.u11. 

MeTOLIHKa HaHeceHHR H rroaroTOBKa rroano*eK 

0opOlllK006pa3Hb!H pyTeHHH rrpeccyeTCH B He6onhlll0M 

300 Mr) BM9CT9 C rrnaTHHOBOH ITpOBOflOKOH ( 0 0,5-0,2 CM) B 

rrpH naBneHH:H 90 aTM. OpH:roToBneHHbie TaKH:M o6pasoM T t 
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rrepeseCTH s MonH6£taT aMMHaKoM. MonH6£taTbi aMMOHIISI xopoiiio pacTsopiiMbi 

B BO):le. KOHUeHTp8UIISI MOnll6£t8T8 B AIICTIInn11pOB8HHO~ "BO):le 6brna 35 MI'/Mn. 

B Ka"!ecTse CBSI3biBaiOurero opraHH'IeCKoro seurecTsa 6brn ao6asneH )i(enaTHH 

B KOnll'leCTBe SO MI' H8 K8)!():lble 100 Mn paCTBOpa. TeMrrepaTypa IIpOKaniiB8-

HIISI MOnll6£t8T8 AO TpeXOKIICII COCTaBnSina 500-520°C. XopOIIIIIe II IIpO'IHbie 

cno11 rronyqaniiCb IIpll KOnll"!eCTBe OKIICII B cnoe 3-5 Mr/cM
2

• Dp11 TOniDIIHe 

2 
enOS! Bbiiiie 5 MI'/CM OKIICb nel'KO CTIIOaeTCSI. 

BTOpaS! B03MO)!(H0CTb H8HeCeHIISI MOnH6£teHa Ha MeTannll'leCKYIO IIO):lnO)!(-

KY - sneKTpOniiTII'IeCKIIM CIIOC060M B BH):le rronyTOpHO~ OKIICII MOnll6):leHa -

Moll 0~· 3H2 0 /B,7 / He sceraa yao6Ha, IIOTOMY 'ITO 6onbiiiOe BniiSIHHe H8 

IIpOUeCC OC8)!():leHIISI CiJOSI OKIICII MOnH6£teHa )KenaTenbHO~ TOnUIHHbl OK83biB8-

eT M8Tep11an K8TO):l8. Eonee Hnll MeHee KOMII8KTHbie OC8AKII IIOny'laiOTCSI H8 

rrnaTHHe, UIIHKe II 8KTIIB!Ip0B8HHOH CT8nll. 0£tH8KO T8KIIe IIO):lnO)!(KII He BCei'):l8 

IIO):lXO):lSIT K ycnOBIISIM 3KCIIepiiMeHT8. 

II. 3neKTponHnrqecKHi1 MeTOJl H3roToBneHHsr 

pyTeHHeBb!X H OCMHeBb!X MH!lleHeH Ha Me]lHOH ITO]lnO)I{Ke 

3neKTpOniiTII"!eCKOe IIOKphlTIIe pyTBHIIBM MO)!(HO nony'IHTb: 

1) 113 paCTBOpOB coneH /81; 

2) 8HO):lHbiM paCTBOpBHIIBM B urenO'IHOH cpeae /8,9/. 

DepBblH MeTOA CnO)!(eH TeM, 'ITO Tpe6yeT COe):liiHeHIIH, IIpiii'OTOBnBHIIB 

KOTOOhlX IIOeACTaBnSinO AnSI H8C OSIA cepbe3HhlX 3BTPYAHeHIIH. 

BTopOH CIIOC06 6onee IIpOCT, IIOCKOnbKY IICIIOnb3YBT MeTannii'IBCKII~ 

pyTeHH~, oaHaKo oH pa3pa6oTaH anSI rronyqeHIISI cnoes Manbrx pa3Mepos Ha 

IIO):ln0)!(K 0 113 TBKOI'O ae¢11UIITHOI'O MBTBpHana KBK rrnaTIIHa. B3SIB B~OpOH 

crroco6 3a ocHoBy, Mbi pa3pa6oTanll MeTOA anSI rronyqeHIISI cnoes pyTeHIISI Ha 

MeTOAIIKa HaHeceHHSI 11 nonroTOBKa nonno)KeK 

nopOIIIK006pa3HbiH pyTeHHH rrpeccyeTCSI B He6onbiiiOM Komr'leCTBe (250-

300 MI') BMeCTe C IInBTIII-IOBO~ rrposonOKOH (o 0,5-0,2 CM) B Ta6neTKII 6 15MM 

IIpll ABBneHHII 90 BTM. Dpiii'OTOBneHHbie TBKIIM o6pa30M Ta6neTKII IIOABBIIIII-
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B8!0TC5l Ha nnaTHHOBbiX npOBOnOKaX B 0,1 N paCT~ope KOH no 8 IIITYK c 

K8)KJl0H CTOpOHbl M8JlHOH nnaCTHHbl p83MepOM 230 x230 MM TOnllU!HOH 0,1 MM 

H cny)KBT 8HOJlOM , nnaCTHHKH nepeJl H8H8C8HH8M Ha HHX pyTeHH5l Tp8BHTC5l 

B 50% -HOM paCTBOpe 830THOH KHCnOTbl OKOnO OJlHOH MHHYTbl , nocne '18I'O 

ononaCKHB8!0TC5l JlHCTHnnHpOBBHHOH BOJlOHe 0C8)KJl8HHe HJl8T rrpH KOMH8THOH 

TeMnepaType, nnOTHOCTb TOKa COCTaBnHeT 6-8 Ma/cM2, PyTeHHH nepeXOJlHT 

B paCTBOp B BHJle pyTeHaTa KBnH5l H OC8)KJl88TC5l H8 K8T0Jl8 B BHJl8 cepo-

'18pHOI'O OC8JlK8. 

B rrpouecce ocalKLI8HHH cnenyeT ynani!Tb rrysbipbKH Bonopona, 

KOTOpb18 OCTaBn5l!OT HB nnaCTHHKBX Cn8Jlbl B BHL18 nonOCOK H rrpen5ITCTByJOT 

)lanbHeHIIIeMy OC8)KJl8HH!O pyTeHHH, nocne OKOH'I8HH5l 9neKTpOnH38 nnaCTHH

KH CrronaCKHBB!OTCH JlHCTHnnHpOB8HHOH BOLIOH H CyiiiaTCH npH KOMHBTHOH TeM

nepaType, IToKpbiTHe xopoiiiero Ka'leCTBa c cepo-'IepHbiM MeTannH'IeCKHM 

6neCKOM H XOpOIIIHM CUeiineHHeM C IIOLinO)KKOH rrony'laeTC~ IlpH TOniiiH:He enOS! 

1-1,5 MI' Ru /cM
2

, npH Ll8nhH8Hili8M OC8)KJl8HHH pyTeHHSI IIOBepXHOCTb CTa-

HOBHTC5l MBTOBOH, Korna TOniUHHB CnOH LIOCTHI'H8T 3 MI'fCM2, 

BepXHOCTb cnOH CT8HOBHTC5l HenpO'IHOH - "na'IKaeTC5l". 

no-

3TOT cnoco6 MO)KHO IlpHM8HHTb H B cny'lae noKpbiTHH M8LIHOH nonnO)K

KH OCMHeM. Pa3HHU8 B .TOM 0 'ITO OC8)KJl8HHe OCMH;I npOHCXOJlHT npH nQBbi

IIIeHHOH TeMnepaType (60-70°C) H nnOTHOCTH TOKa 2-3 Ma/cM2, XopbillHe 

noKpbiTH5l C MeTannH'I8CKHM 6neCKOM nony'IB!OTC5l npH TOniiiHHe CnOH JlO 

Mr/cM
2

, 

B npouecce nanhHeiiiiiero oca)KJl8HH5l ocanoK cTaHOBHTC5l pbiXnbiM, 'lep-

Horo UBeTa H CHnbHO na'IK88TC5l, CaMbie XOpOIIIHe IIOKpb!THH, 0'18Hb IIpO'IHbie, 

f: -Iyl8T8nJ1_H3_8CKH111 6l!eCKOM ~OCTHI'B!OTCH npH HCnonb30B8HHHI nonHpOBBHHOH 

M8LIH H CnOH OCMHH TOniiiHHOH 0,5 MI'fcM
2, C Haiiie'l!: TO'IKH 3P8HH5l, K HeJio-

CT8TK8M 9TOI'O M8T0Jl8 OTHOCHTCH H8B03MOlKHOCTb IIony'lt' HHSI 6onee TOnCTbiX IIOKpbi-

TiiH. OnHaKo oH HMeeT H 6onbiiioe npeHMyiiieCTBO nepen npyrHMH MeTOLiaMH, 

nOCKOnbKY Il03BOn5leT npOBOJlHTb H8H8C8HH8 He TOnbKO H8 6na rOp0JlHb18 Me

Tannbi, KOTOpb!e B HY)KHbiX KOnH'I8CTB8X IIpaKTH'I8CKH H8B03MO)KH0 LIOCT8Tb, 
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