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Tema 1. Koppo3nonuasi arpecCHBHOCTD cpel He(TAHBIX U ra30BbIX
MECTOPOKICHUN M VCJIOBUS KOPPO3HMOHHOT0 PA3PVIIIEHUS MPOMBbICJI0BOT0
000pVIOBAHUSA

boprba ¢ koppo3ueil, B HACTOsIIee BpEeMs, MPAKTHUYSCKH JUIS JIIOOBIX
IMPOMBIIIUICHHO Pa3BHUTBIX CTPaH MPOJOKACT OCTABAThCS OJHON M3 BaKHEHUIIHX
HAPOTHOXO3SIICTBEHHBIX MPOOJIEM TOTOMY, YTO TEMIIBI POCTa KOPPO3SHOHHBIX MOTEPh
3HAYUTEIILHO IPEBBIMIAIOT TEMITBI OOHOBJICHHS OCHOBHBIX (GoHI0B (3-5). Tak kak
U3JIETUST M COOPYKEHUSI U3 METajllla COCTABJISIIOT HanOoJee MEHHYI0 YaCTh OCHOBHBIX
IPOMBITIUICHHBIX (DOHIOB, SKOHOMUYECKHE TTOTEPU OT KOPPO3UH B PA3BUTHIX CTPaHAX
JIOCTHTAIOT Pa3MepOB SKBUBAIECHTHHIX 4-5% BasioBOro HarmoOHAJIBHOTO MPOJyKTa. B
pe3ynbpTate yYpOBEHb MNPOTUBOKOPPO3HMOHHON 3aIMIEHHOCTH OCHOBHBIX (DOHIOB
cTaHOBHTCS [5]° OZHMM M3 B@XKHBIX IOKa3aTeleH, ONPEIEIIIOMUX HKOHOMHKY
COBPEMEHHOTO  TIPOM3BOJICTBA, a  MpoOjieMa MPOTHBOKOPPO3NOHHOM 3aIMTHI -
OJIHOM W3 BOXKHEHINNX HAYYHO - TEXHUYCCKUX MPOOJIEM COBPEMEHHOCTH.

Bompoc.1.1.TTpo06aemMbl 321U THL OT KOPPO3UU HEDTEra30IMPOMBICIIOBOTO
000pVII0BaHUS.

HedrerazonpombicioBoe 000pym0OBaHHE SKCIUTyaTUPYETCS B BEChbMa CJIOKHBIX
ycloBusaX. Bo3ielicTBIEe BO3HHUKAMOIIUX B METALIE PACTATUBAIONINX, IHKINYESCKHX,
3HAKOTICPEMEHHBIX HAIPSDKEHUH, CHJI TPEHHUS, KaBUTAllMU, aOpa3uBHOTO U3HOCA U JIP.
B KOHTAKTE C KOPPO3UOHHO-arPECCHBHON CpeZod MPUBOAMT K CIIEIU(PUISCKAM BHIAM
KOPPO3MOHHOTO  pa3pyllieHuss  0o0OpyIOBaHMs, TaKhM, KaK  KOPPO3HOHHOE
pacTpecKMBaHHe, BOJOPOJHOC OXpyMYUBAHWE, MUTTHHT W JAp., KOTOPhIC B
3HAYUTEIBHON Mepe CHIDKAIOT JOJTOBEYHOCTh M HAJeKHOCTh 000pymoBaHus. B
npoIiecce IKCIUTyaTaluil 000PyA0BaHUE KOHTAKTUPYET C Pa3HOOOPA3HBIMH CpEIaMH,
001aJal0IMMH  KOPPO3UOHHO-aIrPECCUBHBIMM CBOMCTBAMH, OJHAKO B OOJIBIIMHCTBE
CJIy4aeB WHUIMATOP KOPPO3MOHHBIX MPOIIECCOB - BOZAA, U KOPPO3US MPOTEKAET IO
AIIEKTPOXUMUIECKOMY MEXaHU3My. ATPECCUBHOCTh BOJHOHN (Da3bl 3aBHCHUT TJIaBHBIM
o0pa3oM OT ee XHMMHYECKOTOo cocTaBa U (usmueckoro coctossHus. OCHOBHBIE
(baxTopsl, onpenensomue PUNKO-XUMHIECKOE COCTOSIHHE BOJBI, — 3TO COCTaB H
COJICpKAaHHE PACTBOPCHHBIX COJICH, HAJIWYME KHUCIIOpOJAa W KHUCIBIX Ta30B
(yrmekucmoro rasza, CepoBOAOPOAA), WX MapHHaIbHOE [aBIICHUE, TEMIIEPaTypa,
CKOPOCTH JIBFDKEHHSI U XapaKTep MOTOKA.



B cBsA3M ¢ 3TUM MOXHO BBIIAECIUTH CIEAYIOLIME BUABI KOPPO3ZMOHHOIO IIpolecca
ra3oHe(TENPOMBICIOBOTO 000pyAoBaHUs: aTMochepHas KOppo3us, KOppo3us B
nByX(}a3HbIX cpeaax, MOpCKasi, TOYBEHHAs!.

Bompoc.1.2.OcHOBBI KOPPO3MOHHOI'O PA3PYIIEHUS METAIUIOB B DJIIEKTPOJIMTAX

C TexHMYECKOW TOUYKU 3pEHUS] KOPPO3HMOHHOE pa3pylleHHEe METalioB — 3TO, B
CYLIHOCTH, YyMEHbBILIEHHWE TOJIIMHBI CTEHKM METAUTMYECKOW TOBEPXHOCTH TOA
BO3/ICIICTBHEM OKPY>KAIOIIEH METALT KUAKONU WM ra3000pa3HON CPeIbI.

Paznuuaior paBHOMEpPHOE YMEHBIICHHWE TOJIIMHBI METaUIOB (paBHOMEpHas
KOppO3Usi) U MECTHOE (JIOKAJIbHOE) pa3BUTHE KOPPO3UH, a TAKKE MECTHOE (CKBO3HOE)
MOpaXeHHE CTEHKH €MKOCTH WU TPyOONpOBOJA B OJHOM WJIM HECKOJBKHX MECTaXx.
PesynbraT paspyiienus annapara npu KOppo3uu MeTajla — CKBO3HOE MOpPaKeHHue —
€cTb, B CYHUIHOCTH, OTKa3 €MKOCTHOTO WM TpyOHOro obopymoBanus. Ilpu stom, He
UMeeT 3HaueHUs IMPHU BBIXOJE U3 CTPOS pe3epByapa, MPOHCXOJUT OHO B pe3ysbTaTe
PaBHOMEPHO# WM MECTHOH Kopposuu. M Bce ke, MecTHas (JIoKanbHas) KOppO3us
HaMHOT'O OITaCHEEe PABHOMEPHOTO Pa3pyIlIeHUs] MeTaa.

[To MexaHU3My NPOTEKAHUSI KOPPO3HOHHBIX MPOLIECCOB PA3IMUYAIOT XUMUYECKYIO
U DJIEKTPOXUMHUYECKYI0O KOPPO3UIO0. YUHUTHIBas, 4YTO NPU CPABHUTEIBHO HHU3KHUX
temneparypax (1o 100C) koppo3ust MeTauia OmpeaeseTcs, B OCHOBHOM, BOJIHOM
dazoit, Haxozsmielics B HePpTU U HeTempoayKTaX, B HE(YTAHON MPOMBIIIJICHHOCTH, B
OCHOBHOM, PaclpOCTpaHeHa dJIEKTPOXUMHUIECKast KOPPO3HUS.

Kak wu3BecTHO, NpU CONPUKOCHOBEHHUH C BOJHBIMU 3JIEKTPOJIUTAMU IIO-
BEPXHOCTh MeETajjla MPHOOpEeTaeT OIpeNeNeHHYI0 T'€TepOreHHOCTh. llpuunHoii ee
MOET OBITh TPUCYTCTBHE OKHCIOB M 3arps3 HEHUH Ha MOBEPXHOCTU METajIa,
HEpaBHOMEPHOE HaIPsDKEHHOE COCTOSHHE MeTalla B MHUKpOoOObeMax MeTaia,
AHU30TPOMHOCTH KPUCTAJUIMYECKON PELIETKH MeTallia U Ipyrue (HaKkTopHl.

B pesynbrare pan y4acTKOB MeTajula CTAHOBUTCS aHOJAMH, APYTrue — KaToJdaMHu.
DJNEeKTPUYECKH 3aMBIKasICh IPYT C APYrOM uYepe3 METaljl, OHHU 00pa3yroT MHOXKECTBO
KOPOTKO3aMKHYTBIX ~ MHKpPO- U MakKpo raJlbBaHUYECKUX 3JIEMEHTOB.
DNEKTPOXUMHUYECKOE «PACTBOPEHHE» METallla — 3TO Pe3yJabTaT OJHOBPEMEHHOTO
(GYHKIIMOHUPOBAHUS OOJIBIIOTO YHCIIa MUKPOTAIbBAHUYECKUX 3JIEMEHTOB.

DAEKTPOXUMHUECKUNA MPOLECC KOPPO3UH METajsla COCTOUT U3 TPEX HE3aBHCHMO
npoTeKamux (U3NKO-XUMUUYECKUX peakiuil. Ha aHomax MOBEpXHOCTHBIA aTom
MeTaljla KPUCTAIUIMUECKONM pEIIeTKH TUAPATUPYETCS BOAOW U TMEPEXOAUT C
MOBEPXHOCTU MeTayla B O0BEM D3JIEKTPOJIMTA B BHJE IOJIOKUTEIBHO 3apsKEHHBIX
noHos Me"". TIpu 3TOM Ha aHOIHBIX y4acTKaX, OTKy[a yXOASAT aToMbl METajula,
HaKaIUIMBaeTCs U30BITOK 3JIEKTPOHOB, YTO CO3JAET Pa3HOCTh MOTEHIINAIOB.

Ha anome Me—>M€""+Ne M30BITOK 5IEKTPOHOB MO AEHCTBHEM Pa3sHOCTH
NOTEHIIMAJIOB TEpeTeKaeT MO0 METauly K KaTOJHBIM YyYacTKaM, TJe MPOUCXOIUT
Apyrol mporecc — NPUCOECTUHEHHUE STHUX CBOOOIHBIX HJIEKTPOHOB KAaKUMHU-ITHOO
MOHAMH WJIM MOJIEKYJIaMH, TIOCTYMAIONIMMHU K KaTOJHBIM y4acTKaM U3 o0bemMa Cpepbl,
KOTOpBIC HA3bIBAIOT jenossipuzaropamu (J1).

ne + J1 = [1. ne]



3aKOHOMEPHOCTU NPOTEKaHUS KOPPO3HOHHOIO IIpoLiecca B TAKOW CIIOKHOU
CUCTeMe, KaK He(TernpOMBICIOBbIE TpPYyOOMPOBOABI, OMPENEISIIOTCS MHOTHMHU
(dakTopaMu, Cpeau KOTOPBIX OCHOBHYIO POJIb UTPAIOT (PU3UKO-XUMUYECKUE CBOMCTBA
CpeIlbl, XapaKTep pacrupeaesieHus: OTAEIbHBIX (a3 Ipyr B APYyTe, ABICHUS CMAaUMBaHUS
Ha rpaHule pasnena (a3 U BIMSHHE OCHOBHBIX JEMOJISIPU3ATOPOB. CEPOBOAOPOJA,
KHCJIOPOJa, YIVIEKUCIIOrO rasa.

B mpouecce pa3paboTku HE(PTIHOTO MECTOPOXKIEHUS B YCIOBHUSIX NPUMEHEHUS
METOJIOB MOJAJIEPKaHUsl IUIACTOBOIO JABJICHUS M MHTEHCU(PHUKALUU JTOObIYM HEPTH
(3akayka B IIacT BOJIBI, MCIIOJIB30BAHUE TEILUIOBBIX MeTOn0B, [IAB, CC>2 u npyrux
XAMHUYECKUX pPEareHTOB), MOTYT CYIIECTBEHHO W3MEHHUTBhCS IE€PBOHAYAIBHBIC
CBOICTBa J10OBIBAEMOM M3 HEPTSIHBIX CKBAXHUH JKUIKOCTH. VI3MeHsieTcs BSI3KOCTh U
cocTaB HE()TM M Tra3a, MOCTENEHHO OIpecHseTcsd JAoObiBaeMas C He(TbhiO BoAa
BCJEACTBUE 3aKayKM B ILJIACT CJA0OOMHHEPAIM30BAHHBIX MPECHBIX BOJA. B BomHON
¢da3ze u3BIEKAEMOMN >KUIKOCTH MOXET Bo3pacTu cojaepxkanue [IAB wim aByokucu
yriaepoaa, 3aKauuBaeMbIX B IUIACT [UIsl YBEJIMYEHUS HEPTEOTAaud, a TaKxKe
KOHIIEHTpaLUs APYTUX arpeCCUBHBIX KOMIIOHEHTOB. B pe3ynbTaTe 3apa)k€HHus IUIacTa
Cynb()OBOCTaHABIMBAIOIIUMHU OAKTEPUSIMH MOSBISIETCS cepoBoaopoa. Hakownern, mpu
UCIOJIb30BaHNU Ha HE(TENPOMBICIaX HErepMETHYHBIX CHCTeM cOopa, TpaHCHOpTa U
HOJrOTOBKY HE(THU U BOJbI B HUX MONAAET KUCIOPO/ BO3AYyXA.

1.2.1. Mexaau3M NOPOTEKAHUS KOPPO3HUM CTAJIA B CEPOBOJIOPOICONEPIKAIINX

MUHCPAJIM30BAHHBIX CTOYHbLIX BOAAX.

Ilo cremeHum arpecCMBHOTO BO3JECUCTBHA HA KOPPO3MOHHBIM  IIPOLECC
CEpOBOIOPOA ABISAETCS HauOOJiee CHIBHBIM W3 BCEX H3BECTHBIX CTHUMYJSTOPOB
koppo3uu. CepoBoAopod SBISIETCS C€Ja0OH KUCIOTOW UM TIPpU PACTBOPEHUH
JAUCCOLMUPYET B JIBE CTYNEHU O popmyie:

H2S > H'+HS > 2H'+S

B pesynbrare, B 371€KTpOJIUTAX COAEPKAIINUX CEPOBOAOPO, B 3aBUCUMOCTH OT pH
cpesl GymyT npucyTeTBoBaTh Honbl HY, HS, S i Monexyis HpS. Kopposus xernesa
U YIJIEPOAMCTOW CTalM B HMPUCYTCTBUM CEPOBOJOPOJA NPOTEKAET € BOJOPOIHOM
JETIOJIAPU3ALUEH.

2H" + 2¢ > Hanc + Hanc = Hy;
Fe-2 > F& + H,S> FeS + 2H.

Takum 00pa3oM, MEPBUYHBIMU MPOIYKTAMU KOPPO3HOHHOTO MpoIecca SBISIOTCS
aTOMbl M MOJIEKYJbl BOJOpOJa, a TAaKXKE BYXBAJECHTHbIE MOHBI Kelie3a, KOTOphIC
BCTYMAIOT B PEaKUHUI0 ¢ MOHAMHU TUApocylbduta u cyiabpuaa, odpaszyss BTOPHUUHBIE
IPOAYKTHI KOPPO3UH - CyIb(GUIBI Kene3a ¢ o0meit popmynoit FgS,.

XapakTepHOH OCOOEHHOCTBHIO CEPOBOIOPOJA, KaK KOPPO3HOHHOTO areHrta (5) mo
OTHOIICHUIO K YEPHBIM METAJUIaM SIBJISIETCS] 3HAYUTENIbHOE CTUMYJIUPYIOIIee BIUSHUE
Ha KHUHETUKY OJEKTPOXMMHUYECKUX pEakKIHi, YCKOPSIOIMUX B CBOI OYepenab



oOpa3oBaHHE TIPOJYKTOB KOPPO3WUH XKejle3a. DTH K€ COCJAMHCHUS CTUMYJIHPYIOT
NPOHUKHOBEHUE BOJOpoaa B Mertawn (mpormecc HaBojgopaxkuBanus). [locie
NIPOHUKHOBEHUS B CTallb BOJOPOJ MOJHM3YEeTCS W CTAHOBUTCS MOJICKYJISIPHBIM
BOJIOPOJIOM. DTH MOJICKYJIBl BOJIOPOJA BBI3BIBAIOT YPE3MEPHOE JABJIICHUE BHYTPH
CTaJId, B Pe3yJIbTAaTe Yero MPOMCXOJUT BCIyYWBAHUE, PACTPECKUBAHUE METalIa, Y4TO
OCOOCHHO OMAaCHO JUII 00OPYI0OBaHUS, TIOJIBEPracMOT0 ITUKINICCKIM HaIpPsHKESHUSIM,
HanpUMep, JIJIsl HACOCHBIX IITaHT.

Bonpiioe 3HaueHNE B MEXaHHW3ME CTUMYJIUPOBAHHUS CEPOBOIOPOJHON KOPPO3HUU
npujaeTcs MPOAYKTaM Koppo3uu - cyiabbhuaam kene3a [5]. Ocamok cynsbpuna B
KOHTAKTE C JKEJIe30M HJIM CTallbl0 00pa3yloT TalbBaHUYECKYIO Tapy. B pesymnbrare
MOBEPXHOCTh JKelle3a WM CTajd, TMOKphITas IUIGHKOW Ccynbdumga, ObICTpo
paspymaetcs. B 5ToM MecTe MOSIBISIFOTCS TIIyOOKHE 53BBI, KOTOPBIE OBICTPO BBIBOJIST
U3 CTPOsl JACHCTBYIONIME YCTAHOBKM U pPa3WYHBbIC TPYOOIMPOBOMABI, YTO MPUBOAHUT K
OoNpIIMM TIOTEpsIM He(TH W Ta3a W 3arpsA3HCHUsAM OKpYXaromied cpeapl. B
pe3ynbTate HaOMIOACHUN OBLIO YCTAaHOBJICHO, YTO CYJb(UI *Keje3a SIBISETCS IO
OTHOIIEHHIO K JKeJe3y U craiu KarogoM. CTpyKTypa Cyab(pHUIOB Kele3a 3aBUCHT OT
NapIUabHOTO  COAEPIKAaHUS  cepoBomopona B cpeae. [lpum  KOHIEHTpamusix
cepoBojiopofa B cpeae oOpasyromascs Cyiab(umHas TUICHKAa COCTOWUT TJIaBHBIM
obpa3om u3 nuputa (FeS), rponnura FESn HekoTOporo KoaMYecTBa KaHCUTA.

[TockoNbKy KpHCTaNIMYECKUE peleTkn FeS M Tpomnuta MMET OTHOCHTEIHHO
HeOobIIOe KOJU4YecTBO JedekToB, nuddy3us KaTHOHOB Keje3a uepe3 IUICHKY,
TJIABHBIMH KOMITOHEHTaMH KOTOPOW SIBIISIETCSl YKa3aHHBIE COSAMHEHHMsI, IPOTEKAET C
MUHUMAaJIBHON CKOpOCThIO. [10 Mepe pocTa mapiuaibHOTO COAepKAHUS CEPOBOIOPOIA
B cpene cynbdumHas TUleHKa oboram@aercss KaHCHTOM.  [lOCKONIbKY KaHCHT
XapaKTepU3yITCsl BEChbMa HECOBEPIICHHON KPUCTAJUTMUECKON pEeIIEeTKOW, OH He
npenstcTByeT auddys3un sxeneza. [loaToMy, HaunHas ¢ MoMeHTa (HOPMHUPOBAHHS
KaHCHUTa, CKOPOCTh KOPPO3UHU METaJIa BO3PACTALT.

1.2.2.OU3HKO-XMMHYECKHE CBOMCTBA ILUIACTOBBIX BOJ HAN0O0JIEE arpeECCUBHO

BJIMSIONIMX Ha IPOLIECC KOPPO3HUHU.

[TonroroBka HETHM COCTOUT M3 MPOLIECCOB, pa3ra3upoOBaHMsl, 00E3BOKHUBAHUS U
oOecconuBaHus. B pesynbrare mosydaror /1Ba LEJIEBBIX IPOAYKTA: TOBAPHYIO HEPTH U
HOMYTHBIA TIa3. KOTOPbIM HANpaBisAlOT MOTpeduTensM. Bmecte ¢ Tem or HedTH
OTHeNseTCs IUIacToBasi Boja (CHJIBHO MHHEPAIM30BAaHHBIM Paccoi), KOTOPBI
CMELIMBAACh C NPOMBIBHBIMH, TEXHUYECKMMH BOJAMH YCTAHOBOK IO IOJATOTOBKE
He(TH, HACBIIIASICh KUCIOPOJOM CTAHOBUTCS CTOYHOU BOJIOM. UTOOBI yTUIN3UPOBATH
3Ty BOIy B paiioHe M0O0buM HeTH (3aKayka B MOTJIONIAFONINE WIIM HarHETAaTeIbHEIE
CKBa)XXHMHBI), €€ TOJBEPraroT CIEIUAILHONW IMOJITOTOBKE M O4MCTKe. Vcmonb3oBanue
CTOYHBIX BOJl B CHCTEME 3aBOJHEHHUS CTABHUT Mepel HePTIHUKAMU MHOTO CIIOXKHBIX
npobiemM. Bo-mepBhx, 3TO HEOOXOAMMOCTH OOECTCUYECHHsI JTOCTATOYHO XOPOIIUX
(UIBTPALIMOHHBIX CBOMCTB CTOYHBIX BOJ IIPHU 3aKaYKE MX B MPOAYKTUBHBIE IUIACTHI,
CJIOKEHHbIE, KaK MIPaBWIIO, U3 IUIOTHBIX U CIa00NPOHUIIAEMBIX I BOJbI ITopoa. Bo -
BTOPBIX, 3TO KOPPO3Usi 000PYAOBaHMS U KOMMYHHUKAIUM B cUcTeMe 3aBoHEeHUs. OHa



IPOBOJUT K MPEXKACBPEMEHHOMY BBIXOAY OOOPYJOBaHUS W3 CTpPOs, aBAPUKHBIM
yT€YKaM CTOYHBIX BOJ M OTPAaBICHHUIO OKPYXKAIOLIEW Cpenbl, K 3arps3HEHUIO
[IEPEKAaYMBAEMbIX BOJ IIPOAYKTaMU KOPPO3UM M, CIENOBATEIbHO, YXYALICHUIO
(GUIBTPAIIMOHHBIX TOKA3aTENEH.

JUis TIacTOBBIX BOJ HEPTSIHBIX MECTOPOXKICHUN XapaKTepHa MOBBIIICHHAS
MUHEpAIN3aLKs.

1.2.3BausHie KOHIIEHTPpAIIUUA KUCIOPOIA.
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PAC.1, 3ABMCHMMOCTE CROPOCTI KOPPOSMM CTAMM CT3
OT COAEPX AHMA Oz B CTOYHBEIX BOO AR

[Mporecc koppo3uu Metaimia B HeTe- U BOJIOMPOBOJAX TPAHCIOPTUPYIOIINX
CTOYHBIX BOJIaX, B KOTOpBIC MO TEM HJIM WHBIM  TPUYMHAM TOHAT  KHUCJIOPO/I,
IIPOTEKAET C KUCIOPOAHOMN NETOJIAPU3ALIACH.

CKropoCTh  KOppPO3MM JKeje3a B HHUX OINPENeNsaeTcs  KOHIICHTpaIueit
pPAacCTBOPEHHOTO KHUCIIOPOJa H CKOPOCTHIO €ro TMOJBO/a K KOPPOIUPYEMOi
OBEPXHOCTH.

HccnenoBaHusiME yCTaHOBIICHO, YTO CKOPOCTh KOPPO3UH B CTOYHBIX BOJAAX TPH
YMEPEHHBIX  CKOPOCTSAX TIEpPEeMEIIMBaHHUsS pacTeT MPsIMO  IPOMOPIIHOHAIBHO
coJiepkanuio kucioposa (puc.l).
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Puc.2 - 3BUCUMOCTH CKOPOCTH KOPPO3UU CTANU CT-3 OT MHHEPAIU3AINH CPEABI U
MHTCHCUBHOCTH €€ MepeMeIlBaHUs

1.2.4.Bausgaue MUHEpAIU3AIIMHA BOJIBL.

[IpecHble, CONOHOBATHIE W COJICHBIC BOJBI MOJ3EMHBIX OTJIOXKCHHUH, a TaKxke
pacconbl, K KOTOPBIM OTHOCSATCS IUIACTOBBIE W CTOYHBIC BOJBI HE(QTSIHBIX
MECTOPOXKICHHI SIBISIOTCS JJCKTPOJIUTAMH C TIOCTETICHHO WM3MEHSIONIMMCS B HUX
conepxanueM codeil. C pocTOM MHHEpaTH3aIHi BOABI CKOPOCTh KOPPO3HH METallIa
3aKOHOMEPHO BO3pacTaeT, MPOXOANT Yepe3 MaKCUMyM U 3aTeM cHmxkaercs. ITo mepe
YBEIUYCHUS CKOPOCTH JIBWKCHHS MHHEPAJIM30BAHHOW CpeAbl BO3pAacTaeT W
a0CONIOTHAs BEJIIMYMHA MaKCUMyMa. BMecTe ¢ TeM MakCHMyM CKOPOCTH KOPPO3HH
cMmemaeTcs B 00JacTh MOBBIMICHHON MUHEpaim3anuu cpensl (puc.2). Bospacranue
CKOPOCTH KOPPO3UHU OOYCIIOBIIEHO POCTOM AJIEKTPOIPOBOJIHOCTH CPEIbI, CHIKEHUEM
CTOMKOCTH 3allIUTHBIX TUICHOK Ha MOBEPXHOCTH METaJlIa, CTUMYJIHPYIONIMM BIHSHUE
VOHOB THIIa XJIOPA B YCIOBUSX JACTONSPU3YIOMIETO NeHCTBUs Kuciaopoaa. CHIKEHUE
CKOPOCTH KOPPO3HMHU CTallkl 10 Mepe BO3pACTaHHWs MUHEPAIU3AIlMH CPEIbl BHI3BAHO
yMeHbIleHHeM pacTBopuMOocTd O, B BOJE, ellle OOJIbIIUM 3aTPYAHEHUEM B YCIOBUIX
BsI3KOM cpeabl auddy3MoHHBIX mporeccoB (MOABOAA Jemoisipu3aropa K —Me-
TAJTAYECKON MTOBEPXHOCTH).



1.2.5Bausgaue pH cTO4YHBIX BOIT

Kucnopon, nocrynasi B CTOYHbIE BOJBI, CIIOCOOCTBYET CHUKEHUIO pH cTouHOMI
BOJbI. Ha HedTenpoMbicnax MHOTIA MCHOIB3YIOT HewlTpanusyromue areHTel (NH4),
YTO MPUBOUT K ToBbImeHut0 ux pH 1o 8,5-9,0.B obmactu 3nauenunii pH, nexammx
mexay 4:10 ckopocTh KOPpO3UM CTadd MPH KUCIOPOJHOM JAETONISIPU3ALUN MAaJo
3aBUCHUT OT KOHLIEHTPALUU BOJOPOAHBIX MOHOB U OINpPENEISAETCS CKOPOCTHIO MOABOJA
KHCII0poJia K MoBepxHOocTH MeTaia. [IpakTuka nokasana, yTo npu nosbiesun pH 1o
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ypoBHsI 8,5, CKOpPOCTh KOPPO3HWH CTAld B HMHTCHCHBHO TEPEMEIINBAEMBIX BOJAX
3aMEeTHO CHUKaercs. [Ipu 3TOM mpoucxoauT, u3-3a YBEJIMUYEHUs IIEIOYHOCTH CPEbl,
3apacTaHue BHYTPEHHEN MOBEPXHOCTH TPYO OCaaKaMu COJeH.

N3 puc.3 BuguMm, 4yTO 1O Mepe CcHWkKeHus pH ckopocTe Koppo3uu
yBenuuuBaeTcs, a B obmactu pH 7-8,5 oHa Haumensbinas. XOTs IS TOPMOKEHUS
KOPpO3WHU B HEHUTpaAIBHBIX cpefax 0e3 MOHOB kene3a Heooxoaum capur pH mo 11-13.
[IpyuriHa STOTO SBIEHUS 3aKJIIOYAETCSl B CBOEOOPA3UM 3aKOHOB B3aUMOJICUCTBUS
KHCIIOpOJla W HOHOB JBYXBAJICHTHOTO JKeJie3a. B crabOKMCIBIX M HEHTpabHBIX
anekrpormutax (pH = 5,2-6,2)ckopocTh peakiuy OKHCICHUS BYXBAJICHTHBIX MOHOB
Fe kucrnopoaom 3akaHYMBaeTCs JIUIL Ye€pe3 HECKOIBKO 9acoB. Ho ckopocTh peakiuu
B3aMMOJICHCTBHS pearupyronmx 4JacTuil npu Oosee Beicokux pH (8,5) B ycrmoBusx
WHTEHCUBHOW a’paliy BO3AyXOM 3aKaHYMBAETCS yKe B TeueHue 15 munyTt. OTcrona
SICHO, YTO B YCIOBHUAX TIOMIIEITAYMBAHUS CTOYHOW BOJBI MPOUCXOAUT OBICTPOE
o0ecKUCIOpaXHUBaHUE BOJbBI 3a CYET CBS3BIBAHUS PACTBOPEHHOIO KHCIOPOAA
3aKUCHBIM. JTO U SBJISETCS MPUUYUHON TOPMOKEHHUS] KOPPO3HH METAJIOB B CTOYHBIX
BOJIaX CO IIEJIOYHOU PEAKIIUEN.

1.2.6.Bausgaue cKkOpoCTH ABUKEHUS BOJIBI.

IIpr TpaHCHOPTUPOBKE CTOYHBIX WJIM IPECHBIX BOJX B CUCTEME 3aBOJHEHUS
HE(TENPOMBICTIOB BO3MOXKHA pealu3alysl pa3IUYHbIX COCTOSHUM Cpedbl: OT
CJIa0OTOIBUKHON B €MKOCTSIX M pe3epByapax, MOJBWKHOUN B TpyOompoBomax  (1-2



m/c) mo maTeHcHBHO ABIKymeiics (30-50m/c) B meHTpobexHbIx Hacocax. Ha puc.4
MOKa3aHa 3aBUCHMOCTh CKOPOCTH KOPPO3UH YIJICPOIUCTBIX CTAJICH OT CKOPOCTH
JIBIDKCHHST MUHEPAIM30BaHHOM cpefibl. [Ipr HU3KUX CKOPOCTSIX JBUIKCHUS KUIKOCTH
(5-15 m/c) cKOPOCTb KOPPO3UM METa/IOB HeBenmka (2 T/M°4), a 3aTeM pe3KO OHa
BO3pacTtaeT. Pe3koe BO3pacTaHHE CKOPOCTH pa3pylICHHsS METAJUIOB CBS3aHO C
HPOSIBICHUEM THIPOIPPO3HOHHOTO JICHCTBUS KUIKOCTH M CPHIBOM C MOBEPXHOCTH

METaJllla 3alllMTHBIX IIJICHOK,

JEnoJIIpu3aleil CUIIbHO CTUMYJIUPYET MPOLECC pa3pyUICHUsI METaIOB.

CHORBMOCTE NOTEDM mMalthrl, r.l'{lf =)
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YIMEpOgMCTEIY CTaNeM OT CEOpOCTH AEM3EHKMA

MHHEPANM3OEaHHON coeat

Tabmuia 30 -O0beM aHTUKOPPO3UOHHOM 3aITUTHI CTATHHBIX PE3EPBYapOB
Pa3IMYHOTO TEXHOJOTHIECKOTO
HA3HAYCHHS U KOHCTPYKTUBHOTO UCTIOTHCHHSI

YTO B YCJIOBHSIX KOPPO3UM C KHUCJIOPOJIHOMN

TexHnonornyeckoe Ha3HaueHHe PBC 1 ux KOHCTPYKTUBHOE
30Ha UCIIOJHEHUE
arpecCUBHOTO PBC co craimmonapnoii kposineir [PBC maructpanbHOro
BO3ICHCTBUS npu 100bIue HEPTH TpaHcnopTa HepTH
co
CTaIINO-
CoIpbe- |TEXHO- TOBap- |OYUCT- |aBap |CO HapHOW |C  |aBap
BbIC JIoru- HBIC HBIC Wii- |CTalMO |[KPOBJIEH |11a |Wii-
YECKHUe HBIC |HApPHO |g Ba |HbIC
i TIOHTOHO |FOIIL
KPOBJIE |\ en
Jlanme + + + + + + + + |+
Hwxnue nosica + + - - — |—
Cpennue nosica |- - — + - - — |
Kposns u
rnosca + + + + + + + — |+




[Ipumeuanus: + - peKOMEHAYETCs 3allUTa;

- HE PEKOMEH/IyeTCs,

HUKHSIA YaCTh TTIOHTOHOB U TUIABAIOLIUX KPBIII 3aIIUIIAETCS OT
KOPPO3HH MPHU CPEIHEN arpeCCUBHOCTH CPE/IbI;
B IIPOMBICJIOBBIX pe3epByapax HIKHUE MOsACA 3alIUILIAIOTCS Ha
BBICOTY KOHTaKTa C BOJIHOU CPEAOM, B pe€3EpByapax
MarucTpajbHOTO TPAHCTIOPTa HEDTHU - HA BBICOTY HIKHETO
MOJIOKEHUS TOHTOHA WJIM TUIABAIOIIECH KPBIIIIH;
BEPXHHUE MOsiCa 3alMIIAIOTCS Ha 2 METpa OT BEPXHET0 Kpasi Kopiryca

pe3epByapa.

Tabnuna 31 -PekomenayemMbie BapuaHThl IPUMEHEHUST aHTUKOPPO3UOHHOM 3aIUTHI
TPEHHEN MOBEPXHOCTH CTaJbHBIX PE3EPBYAPOB 10 30HAM arpeCCUBHOTO BO3ACHCTBUS

BapunanTsl
1 2 3 4 5 6 7
3alMTHBIE  |TOKPBITHS KommiekcHble METOIbI
Juumie (Boga) |ITokpeiTHE [Toxperte  |[loxpeitnie  |Metammza |Onektp |9X3* |[lokpeiTue
st OXUMH- |*
(mamuHar) + JecKast +2X3
Ta
(OX3)*
*
Hwxnue nosica |[lokpbiTue [TokpeiTie  |IlokpeiTie  |MeTamm3za [TokpsiTHE
(na ypoBeHb + 2X3 DX3 [+DX3
noxnLItTue®
BOJIbI)
Cpennue nosica |[TokpeiTue — — Merausza |— — Jlerkoe
(koHTaKT JIETKOTO THUIa + MTOKPBITHE,
¢ He()TBIO) BBIIIOJIHEHHO
B 3aBOJICKUX
YCIIOBUSIX
Kposns n Wurubuposan- |Uurubuposa |[lokpeitue, |Meramnuza |[Murm  |Muru |IlokpsiTHe,
BEPXHHUE H- s \ outop |Ou-
HAd
nosica (KOHTaKT |[HOE TIOKPBITHE |HOE BBIIIOJIHEHHO |B 3alllATa |pOBaH |IIOJYyYEHHOE
MTOKPBITHE e 3aBOJICKUX HOE
c B 3aBOJICKUX |yCJIOBHSIX + MOKp |Ha 3aBojie
ra30BO3JYIIIHO BITHE
cpenoii) YCIIOBUSIX HOKPBITHE

[MpuMedanus: * MeTaTM3aIUs - HAHECEHHE TOHKOT'O CJ10s amfoMuHus wid nuHka (1o 200Mkm) Ha

METaJUIMYECKHE JINCTHI PE3EPBYapa B 3aBOACKUX YCIOBUAX WIM HA MOHTAaXHOM IUIOLIAJIKE.

** X3 (kaToAHAS WM MPOTEKTOPHAS).




*** HrubutopHas neproguyecKkas 3aliuTa KPOBJIM U BEPXHHUX MOSICOB HAHECEHUEM

IUIEHKOOOpa3yrommx ¥ (WIM) NPUMEHEHHUEM JIETyYMX HMHTHOUTOPOB KOPPO3UH
MIPOMBIIIJIEHHBIX MapOK.

Bompoc 1.4.Mopckast Koppo3ust

Mopckasi Boia—Hau0oee pacipoCTpaHEHHBI €CTECTBEHHBIA AJIEKTPOJIUT, KOTOPBIi
nokpbiBaeT Oosee 70 % moBepxHocTH 3eMHOTO Imapa. OOOpyIOBaHWME W COOPYKCHHS
MHOTUX OTpAacyieil MPOMBIIUIEHHOCTH SKCILTYaTUPYIOTCS B YCJIOBHSIX KOHTAKTa C MOPCKOM
BOJIOM: MpH pa3Bellke U pa3padOTKe MOPCKUX MECTOPOXIACHUH MUHEPAIbHOIO ChHIPhS -
HedTH, raza, cepbl U JAp., B TPAHCIOPTHOM M MPOMBICIOBOM (IIOTE; MPUOPEKHBIX
AIIEKTPOCTAHIUAX; OPOCUTENIbHBIX YCTAHOBKAX M JPYrHX MPOMBIIUICHHBIX OOBEKTAX,

UCTIONB3YHOIIMX MOPCKYIO BOJLY.
[lpy pazBenke W pa3pabOTKe KOHTMHEHTABHOIO IIeb(a YCHUIICHHOW KOppO3UU
MOJIBEPraroTCs ACTaKa/pbl, MO/I3€MHbIE TpyOOIPOBO/IHI, XPaHWJIHILIA,

aNeKTpuueckue kabemu W Ap. Mopckas BojJa BecbMa arpeccuMBHas  cpeja.
Ona mpencraBisieT COOOM CIOXKHBIA PACTBOP MHOTOYMCIIEHHBIX —cojiel. borbioe
COJIEpKaHKie B HEW MOHOB XJIOpa MPEMATCTBYIOT YCTAHOBJICEHUIO MACCUBHOTO COCTOSIHUS
JUTSL JKeJe3a, Yyr'yHa, HU3KO- U CPEIHEIICTUPOBAHHBIX CTAJICH.

Jlaxe 17151 BBICOKOJIETMPOBAHHBIX HEPYKABEIOIIMX CTAJIEN MACCUBHOE COCTOSIHUE B MOPCKOU
BOJIC HCYCTOMYMBO, M OHH CKIOHHBI K NIUTTHHTOoOpa3oBaHuio. Ilo3toMy BakHas
XApPAKTEPUCTUKA KOPPO3MOHHOM CTOMKOCTM METAUIOB B MOPCKOM BOIE — MOTEHIMAT
IIMTTAHrO00pa3oBaHusa. B MOpCKOHM Bojie CMeEIeHHE TIOTCHIMAIA IATTHHIO00pa30BaHUs B
OTPHULIATEIFHYIO O00JIaCTh TIPOMCXOJUT TIPU  YBEIMYEHUM KOHIICHTpAIlMd HOHOB XJIOPA,
TMOBBIIIICHUH TeMIiepaTrypbl U pH.

CocTaB C0JIEBOTO OCTaTKa B MOPCKOM BOJI€ JIOBOJIbHO MOCTOSIHEH [IJI1 OKE€AHOB U
OOJILIIIMHCTBA OTKPBITHIX MOpe. B cpemHemM Mopckas Boja HMMeEET CIEAYIOLIUH
COJIEBOM COCTaB

KoMrmoneHTs! . .. .. MaCl MaCl, Mab0O, Ca30, K)>b0, CaCO; MaBr,
Conepxanue,
%, 77,8 109 4,7 36 25 0,3 0,2

B Mopckoit Bome comepKaTcs TaKKe JKHUBBIC OpPraHWU3Mbl, B3BEIICHHBIA W,
PaCTBOPEHHBIE Ta3bl U PANIATAFOIIASICS OPTaHUKA.
OcHoBHBIE (PAKTOPBI, OMPEIETISFOIINE KOPPOZUOHHYIO aKTHBHOCTh MOPCKOM BOJIBI, 3TO
BIIMSTHUE KUCIIOPO/Ia, COJICHOCTH, TEMIIepaTyphl BOIBI, CKOPOCTH e¢ ABKeHNs pH 1
OHMOJIOTMUECKON aKTUBHOCTH.

Bompoc 1.3.AtMmocdhepHHAsT KOPPO3us

ATmocdepHass Koppo3usi — HaumOoiee pacnpOCTpaHEHHBIH BUA Pa3pyIICHHS.
[Mpubmmsurenpio 80 % METAIOKOHCTPYKIMNA JKCILTyaTHPYETCS H  XPAHHUTCS B
atMoc(epHBIX ycloBusa. B HedTerazoBodl MpOMBIIIICHHOCTH aTMOC(hepHON Koppo3uu
TIOZIBEPTalOTCsl Hapy)KHBbIE TOBEPXHOCTH HA3eMHOTO OOOPYIOBaHUS -  BBIIIKH,
pe3epByaphl, TETNIOOOMEHHHUKH, CETapaTopsl, a TpYObl U APYroe 000pya0BaHUE MPU UX
XPaHEHUH Ha BO3MIyXeE.



OObrgHO aTtMOC(epHYI0 KOppO3HMI0  KIACCH(UIMPYIOT II0 CTEICHH METAJUITMYSCKOM

MOBEPXHOCTH W PA3UYaOT TPH THMA. CYXYIO, BIXHYIO U MOKpYIO. [Ipu cyxoii
arMoc(epHOI KOpPpO3WU Ha MOBEPXHOCTH METa/UIa TUICHKH DJIEKTPOJIUTA OTCYTCTBYIOT,
CKOPOCTh KOPPO3WH TIPH 3TOM MaJia M HE BBI3BIBACT CYIICCTBEHHBIX pa3pyIICHUA MeTaslIa.
Mokpas u Braxnas atMochepHas KOppO3usl MPOUCXOIUT TIPH OTHOCUTEIBHOM BIKHOCTH
Bo3nyxa, Omuskor k 100 %, ¢ oOpa3oBaHMeM Ha IMOBEPXHOCTH MeTalla IJICHOK
ATIEKTPOJIUTA PA3IMYHONW TOMIMHBI — OT TOHYAHIIMX 10 BUIMMBIX . B 3arps3HEHHOM
BO3yxe arMoc(epHas KOPpO3Hus MOXKET MPOTEKAaTh MPU OTHOCUTEIHHON BIAKHOCTH
menbie, yem 100 %. BBumy Ttoro, uro armochepHas KOpPpO3Ws IIOJ IUICHKOM
ANIEKTPOJIUTA PA3BUBACTCSA MO AIIEKTPOXUMHUYECKOMY MEXaHU3My, pa3lIeluTh €€ Ha
MOKPYIO U BIQKHYIO MOXHO IO XapakTepy KOHTPOJIS 3JIEKTPOIHOrO mporecca. Tak, K
MOKpOW  aTMOC(epHOM KOPPO3UM OTHOCATCS CIIydyad KOPPO3HMOHHOTO —IIPOIIecca,
MPOTEKAIOIIE C MPEBATMPOBAHMEM KATOJHOTO KOHTPOJIS,, MPHU BIAXKHOW aTMOC(EpHOU
KOPPO3UH MPEBATIMPYET AaHOTHBII KOHTPOJTb.

B ompeneneHHbIX ycloBUSIX atMocdepHas KOppo3usi MOXKET IMPOTeKaTh C TOpas3io
OOJBIIE CKOPOCTBIO, YeM B Cllydae, KOTJa MeTaul MOTPYKEH HEMOCPEICTBEHHO B
SNEKTPOIUT. Tak, W3BECTHO, YTO arMocdepHas KOppo3us CBaili Haj YPOBHEM MOpsI
MPEBBIIIACT CPEIHIOID CKOPOCTh KOPPO3WUHU CTAIM B MOPCKOW BOJE MPHOMM3UTEILHO B 5-6
pas.

ATMocepHass  KOppo3us ~ TPOTEKAeT C  MPEBAIMPYIOMIEH  KHCIOPOIHOU
nenossprsaipieit. [Ipy 5ToM Takue MeTauibl, KaKk aOMHHHM, KeJe30, IUHK, KOTOpbIe
KOPPO3UPYIOT TIPU TOJTHOM TOTPY>KEHHH B JIOCTATOYHO KHUCJIbIE PacTBOPHI C BOJOPOIHOM
JETIONSIPU3AIIUeH, TTO/I TOHKOW IJICHKOM BJarW Ja)Xe B CHIIBHO 3arpsI3HEHHOW KUCIIBIMU
razamu atMocdepe KOPPO3UPYIOT CO 3HAYUTEIHHON JI0JIeH KUCITIOPOTHOM JISTIOISIPH3AI M.

3+ | Puc.5.Cxema oOpasoBanus
f:s o-Fe UUH'I IPOIYKTOB KOPPO3UH XKejle3a

/ \ B aTMOC(EPHBIX YCIOBUSIX
/ AN
\ /1'
s—u——_— I / o T [Tpouecckr, IIPOTEKaIOIIHe npu
? &-re _.’-“’“‘ffv | 7-Fe (0H | aTMochepHOM KOPpPO3UU, MOTYT OBITh

- CXEMATUIeCKU TIPE/ICTABIICHBI
, CIICITYIOIIM 00pa3oM: KeNe30 B BUC
N | IBYX BQJICHTHBIX HOHOB INIEPEXOIUT B
’ : [ | pacTBOp M C TMPOAYKTOM KAaTOIHOMH
|~ || peakumM - THAPOKCHIOM  0Opasyer
THIPAT OKUCH KEJe3a, BHIMAIArONIIN B
ocaiok. [lapannenbHO YacTh I[BYXBaJICHTHBIX MOHOB ’KeJle3a OKHCISIETCS 10 TpeXBa-
JIHTHOTO COCTOSTHHS. | MAPOOKHCH TPEXBAJICHTHOTO JKEJe3a MPEBPAIACTCs] B OKCUTHAPAT
xeneza (FEOOH), nepas kpucraumueckas momudukamnms kotoporo y =FeOOH -
JenuIoKpokuT. [Ipu mocnemyromux da3oBpix npeBpaieHmsax n3 FOOH oOpazyercs reTuT a

FeOH ¢ n H,O wim Fe304 (puc.5). Ilog crmoeM mepBUYHBIX  HPOAYKTOB KOPPO3HUS
MPOUCXOIUT MX YIUIOTHEHHE, YTO TOPMO3UT JOCTYI KHUCJIOPOJia M BOJBI K IMOBEPXHOCTH
MeTajla M CHIDKAET CKOPOCTh Koppo3un. Da30Bbie MpeBpalieHus B INICHKE MPUBOIST K
00BEMHBIM W3MEHEHUSIM, B Pe3yJbTaTe KOTOPHIX MOTYT 00pa30BBIBATHCS TPEIIMHBI U,
CIIEZIOBATEIIHHO, YMEHBITIATh 3AlTUTHOE JICHCTBUE TICHKH.

[Tpu mocTaTouHOM 1T KOPPO3UH BIAKHOCTH OIPEIEIISIONIEE BIUSHIAE HA CKOPOCTH €€
OKa3bIBaeT 3arps3HEHHOCTh BO3Myxa NpumecsiMd. Hanbonee cCylecTBEHHbIE MPUMECH B




MPOMBIIIIEHHOM atMOc(epe - 3TO IBYOKHCH Cepbl. XJIOPHIBI, COJT aMMOHMA. B atMocdepe
MOTYT COJIEPKATHCSI TAKXKE YTIIEKUCIIBIN Ta3, CEPOBOAOPO/I, OKUCIIBI a30Ta, MypaBbUHAs U
YKCYCHAsl KUCIOThI, aMMHuak. OIHAKO UX BIMSIHAE Ha CKOPOCTh aTMOC(EPHON KOPPO3UH B
OOJILIIIMHCTBE CIIy4yaeB HE3HAYUTENbHO. Jlake TMpH 3HAYUTENBHOM  COJIEpKAHUU
YTJIEKUCIIOTO Ta3a B atMocdepe oH cHmkaeT pH snekTponuTa nuimb 10 5— 5,5,u B
YCJIOBUSIX W30BbITKA KHUCIOpOAA MpPU TAKOM 3HaueHMH pH KoOppo3usi C KUCIOPOAHOM
Jenojsipu3alyed He TMepexXoAUT B IMPOLECC C  BOJOPOJHOW  JIEMOJsipU3aIHe.
CepoBomopo1, OKCU/IBI a30Ta, XJIOP, COMM aMMOHHMS U JPYTHUE COSIUHEHUS B 3HAYNTENIBHBIX
KOJIMYECTBAX MOTYT TPHUCYTCTBOBATH TOJNBKO B artMocepe BOMM3M OT XUMHYECKUX
NPEIPUSTHIA, B 3TOM CIy4yae UX HAIMYUE B BO3AYXE OKa3bIBACT BIMSHHE Ha MEXaHU3M U
CKOPOCTh KOPPO3HMOHHOTO pa3pylieHuss MeTauia. OCOOEHHO CYIIECTBEHHO —BIIHMSHHE
CEpOBOJIOPOIa HA aTMOC(EPHYIO KOPPO3UIO IPOMBICIIOBOTO 000PYIOBAHHUSI MECTOPOXKICHHI
CEepHHCTBIX HepTel W Ta3oB.

['naBHBIM  3arps3HUTEIL TMPOMBIIUIGHHOW UM TOPOJCKOM  aTtMochepbl —
CEPHHUCTBIH a3, KOTOPbI 00pazyeTcst PU CKUTAHUH CEPOCOIEPKAIIX TOIUIUB BCEX BUIOB —
TBEPIIOTO, KUIKOrO M Ta3zoo0pasHoro. llomcunrano, YTo KOJMYECTBO OOpa3yroLIErocs
CEpPHUCTOTO aHTUApHIA COCTaBsieT 2—8Y0 CKUraeMoro TOIUIMBA, 3TO TMPUBOJIUT K
MOSIBJICHHIO B MHPOBOM BO3ayIIHOM okeaHe 60—90 MiH. T. cepHOro aHruapuia, B
pe3yJibTaTe Yero CKOpOCTb KOPPO3UU B MPOMBIIIEHHOW aTMOc(epe B AECATKH pa3 BHIILIE,
4eM B cenbckod. Tak, mo maHHeIM MHCcTHTYTa cTamm u skene3a (BemukoOpuranws),
CKOpOCTh Kop-posu ctayi B T. XaptyM (Cyznan) B 100pa3 mensIiie, yem B T. TpoTuareme
(BenmkoOpuTaHus), BO3yX KOTOPOTO CHIIBHO 3arpsi3HEH IPUMECSM.

ConepkaHue CepHUCTOrO ra3a B aTMoc(hepe MPOMBIIIICHHBIX PAOHOB KOJIEONIETCs OT
0,0410 0,07mr/n1. CepHHCTBII Ta3 Ype3BBIYANHO PEAKIIMOHHOCTIOCOOECH, XOPOIIIO PACTBOPUM
B BO/IE, [IO3TOMY OH OJIMH M3 IJIABHBIX CTUMYJISITOPOB aTMOC(HEPHOI KOPPO3HH.

BnusiHue [BYOKHMCHM cepbl Ha YCKOPEHHE KOPPO3HMOHHOIO MpOLIECCa MOKET
NPOSIBIISITECS. pa3iUYHbIM 00pa3oM. MHOTME HCCIenoBaTeNny CUUTAIOT, YTO JBYOKHCH
Cepbl B BO3IYXE OKHCIIAETCS IO TPEXOKHICH, KOTOpasi B3aUMOJICHCTBYET C BIIaroil M oopasyer
CEPHYIO KHUCIIOTY, pearupyolIyto CO CTalIbio C 00pa3oBaHKeM CyJib(ara >kese3a.

JIBYOKHCH cepbl — KaTOIHBIN JACMOISAPU3ATOP, YCKOPSIOMUN KOPPO3HUI0 B OOIbIIICH
CTEMNEHH, YeM PACTBOPEHHBIN KHUCIOpoA. Jlemonspusyloliee NeWCTBUE CEPHUCTOrO rasa
ONUCBIBACTCS CIEAYIOIIEH PEAKIIUEN:

2HSQ; + 2e + H -» HSQ + 2H,0.

CHJILHO TIPOSIBJISICTCSI B TOHKHX CIIOSIX JIEKTPOJIMTA U C1abee — B €ro 00beMe. ITO CBS3aHO C
OoJIbIIIeH HACBIIICHHOCTBIO TOHKUX CJIOEB CEPHUCTHIM Ta30M M PE3KHM YMEHBIIICHHUEM
TommHbl  auddy3rnorHoro cnosg. OgHako B OYCHb TOHKHX, aJICOPOIMOHHBIX CIIOSIX
AJIEKTPOJIUTOB, KATOJHASI PEAKIUsl YK€ HE SIBIISICTCS JIMMUTUPYIOIIEH, TaK KaK peaKiys
MpOoTeKaeT OECHPENSITCTBEHHO W YCKOPEHHE KOPPO3UH MPOUCXOIUT Oraroiapst 0OJerYeHHIO
KaK KaTOIHOM, TaK U aHOAHOM peakuuu. [Ipy oueHb Mason TOJIIMHE TUIEHKH MOXKET JTAXKe
HACTYITUTh TOPMOKCHUE KAaTOIHOW PEAKIMU B CBS3U C HEJIOCTATKOM BOJIbI, HEOOXOIMMOM
JUTs OCYIIIECTBIICHHS PEAKIMU Pazpsijia IOHOB BOJIOPO/IA.

B paGore (11) pa3BuThl HOBbIC TPEIACTABICHHS O MEXaHWU3ME CTUMYJIMPYIOIICTO
JICHCTBYS CEPHUCTOTO Ta3a Ha aTMOC(EPHYIO KOppo3rto MeTamioB. COriacHO UM CepHUCTBIN
ra3, paCTBOPSSICH B [UICHKE BIAMH HA [IOBEPXHOCTH METALIA, YACTHYHO OKHcisierest 10 SO ac
nonmwkenneM pH pactBopa. Heokucrnennast gacth SG 1 KHCIOpOI BOCCTAHABIMBAIOTCS B
TIOJIKUCIICHHOM CpeJie MO PeaKIvsiM
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OGpazoBasiimecs moBepxHocTHbIe HoHbl OH 1 S” BCTYIIAIOT B aHOMHOE
B3aMMOJICHICTBHE C JKEJIE30M:
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[Ipy OGoNMbIIMX KOHIEHTPALUSIX CEPHHCTOTO Ta3a BbHINAJCHUE TBEPIABIX MPOAYKTOB
KOppO3uK OyJIeT TOPMO3UTHCS U UX YKPAHUPYIOIIEE ACHCTBUE YMEHBIIUTCS.

Cynbhua-noHsl § 1o cpaBHeHnio ¢ OH™ Gonee CHIBHBIN CTUMYISATOP PAaCTBOPCHUS
’ene3a, KOTOpoe MPOTEKAET MO PeaKIK

Fe+ & e > (FeS) Z_aﬂc »FeS,c + 2 + RSy,
FeSpp + 2H0" -» Fé* + 2H,0 + HoS.

[IpuBeneHHble peakiuMyd MNPOTEKAeT JIMIIb B SKUAKOM IUIEHKe, a Mocie ee
BBICBIXaHUS TPOAYKTHI PEAKLIMI MPeoOpa3yroTcs B pa3IMuHbIe COSTMHEHUS:

FeSQO, * xH,O (X=0; 1;4;5;7;) aFex03; FeoOy; yFeoOs; aFeOOH,

00pazyroliye Ha MOBEPXHOCTH METaslIa 3aIlUTHYIO TUICHKY.

VYBenuueHue copepKaHus CEPHUCTOrO Traza B arMocdepe BIMsSeT Ha YCKOPEHHE
KOPPO3MOHHOTO TIpOIlecCa B 3HAUMTENIBHO OOJbILIEH CTEMEHH, YEeM IOBBIIICHHUE
OTHOCUTEIILHOU BIKHOCTH. Kopposus, BecbMa HE3HAYMTEIbHAS B YCJIOBUSX UYUCTOTO
BO3/yXa; JaKe MPHU OTHOCUTENBbHOM BiaxkHoe 99 %, pe3ko Bo3pacTaeT B MPUCYTCTBHE
CEpHFICTOTO Taza.

TakuMm 00pa3oM, BIMSHHAE CEPHUCTOTO Ta3a MPOSBISETCS HE TOJBKO B YBETMYCHUN
CKOpOCTH KOpPpO3WH, HO M B CHIDKCHHM OTHOCHUTEIHLHOM BIQKHOCTH, TIPH KOTOPOM
HaunHaeTcs: koppo3us. B Tonkux crnosx pH = 3—5 B 3aBuUCHMOCTH OT conep KaHUsI
CEpHUCTOro raza B atMoc(epe. PacTBOpMMOCTb CEpHHUCTOrO raza BO MHOTO Pa3 BBIIIE
pacTBOopuMOCTH KHciopoa. [1oaTomy naxke mpy HE3HAYMTEITHHOM COJEPKAHUN CEPHHUCTOTO
raza B BO3AyXe KOHLICHTPAIMsI €ro  JJIEKTPOJMTE MOXKET CTaTh COU3MEPUMON C
KOHIIEHTpanueil kucnopoaa. Tak, mpu coiepKaHWU B BO3AYIIHON aTMocgepe BCEero
mumb 0,015 % cepHucTOro rasa KOHIIGHTpAIMsl €0 B AJICKTPOJIMTE CTAHOBUTCS PABHOU
KOHIIGHTpPAIMH KHCIopoa. biaromapst 60bIoi pacTBOPUMOCTH CEPHHUCTOTO Ta3a CHUYKACTCSI
BIIMSTHAE KOHIICHTPAITMOHHBIX 3(D(HEKTOB, MPOUCXOISAIIMX B IPUCYTCTBUH KHUCIOPO/A.

CepHHUCTBIH ra3 MOYKET BOCCTAHABIIMBATHCS HA PA3JIMYHBIX METAIIaX MPU OTHOCHTEIHHO
TIOJIOXKHUTEJBHBIX MTOTEHIUANIAX,, 3HAYNTENTHHO YCKOPSISI KATOIHBIH MPOIIECC.

C yBenM4eHrneM KOHIISHTPAIMK CEPHUCTOTO Ta3a A(p(HEKTUBHOCTH pabOThI KaTo/1a Pe3Ko
Bo3pactaeT (puc.”7). [ToTeHIman B IpUCyTCTBUU CEPHUCTOTO ra3a 001aropakuBaeTcs; 3T0
JIOKa3bIBACT, YTO BIMSHUE CEPHICTOrO I'a3a Ha KaTOIHYIO PEAKIHIO O0JIee 3HAUUTEIIHHO, YeEM
Ha aHOJHYIO.

[lpy momagaHMu Ha TOBEPXHOCTh METala YacTHIl COJIeH, CHOCOOHBIX
JIMCCOIMMPOBATh B BOJIC HA MOHBI, Hanpumep FEC1,, ycunmBaeTcst KOppO3HOHHBIH Tpoliecc,
TaK KaKk B WX MPUCYTCTBUM OyIyT 0Opa3oBBIBATHCS PACTBOPUMBIC TPOMYKTHI KOPPO3HUU



BMECTO CJTA00PACTBOPUMBIX, KOTOPHIE BO3HHMKAIM Obl B WMCTOW Boje, Hampumvep FeCl,
BMecto Fe(HO);. MHorue WOHBI CIOCOOCTBYIOT HApYIICHHIO ITaCCHMBHOIO COCTOSHHS,
BBITECHSISI U3 TIACCUBHOM TUICHKU KUCIIOPOJI.
Bricokasi THTPOCKOMMYHOCTh XJIOPUCTOTO HATPHS M €r0 arpeCCUBHBIE CBOMCTBA
YCHJIMBAIOT KOPPO3UIO M3-32 YBEITMYCHUS BPEMEHU HAXOXKICHUS

OTtHOCUTENbHAS BIAXKHOCTH, %0

Puc.6. 3aBucumocTh aTMOCc(epHOI KOPPO3UH OT OTHOCUTEIILHON BIAKHOCTH
BO3IyXa U ipuMeceii. 1 — 9uCThIi BO3IYX; 2 — BO3AYX C pa3IMYHOTO
coaepxkanus SG , %o:

Puc.7 -Kpusble kKaTOqHON NOJASpU3aLNU TPU HAIUYUE B BO3YIIHON
atMochepsl

KOHCTPYKIIMM B YBJIQKHEHHOM COCTOSIHMHM. VICTOYHMK MHHEpATBHBIX coled — MupoBon
okeaH, 3aauMaromui 6omee 70 % 3emHoi moBepxHOCTH. [loacunTaHo, YTO ¢ MOBEPXHOCTH
Tosbko Kacrnmiickoro Mopst B atMocdepy MOCTYyIaeT HECKOJILKO TOHH COJIM 3a OJ[HU CYTKH.

Ha arMocdepHyro KOppO3WIO  CYIIECTBEHHO  BIUSIOT  TBEPJbIC  YaCTHIIBI,
OCKJIAIOIMECs Ha TOBEPXHOCTH METAUIa. YaCTUYKHM TIOYBBI, YIJISI U BBIBETPUBAEMBIX
TOPHBIX TIOPOJI; MPOAYKTHI CrOpaHUs TOIUIMBA; MUKPOOPTraHU3MbI U JIp. B HEKOTOpBIX
CITy4asiX yIaJeHUE TUX YaCTHIl MPUBOAUT K PE3KOMY YMEHBIIICHHIO KOPPO3UH . Y CHIICHHE
KOPPO3UH OCKIAIOIIMMUCS Ha TOBEPXHOCTH METa/UIa TBEPAbIMU YaCTHIIAMHM, JTAXKE €CITU
OHM HE 00Ja7al0T KOPPO3MOHHO-aKTMBHBIMM CBOWCTBAMH, CBS3aHO C TEM, YTO OHH
CITOCOOCTBYIOT a7ICOPOIIMK TAKOTO arpeCCUBHOTO areHTa, Kak CEpHUCTHIN Ta3, U, KPOME TOTO,
00pa3yrOT ¢ TOBEPXHOCTHIO METalla TOHKWE INEM M 3a30pPbl, B KOTOPBIX PEAKIUH
VOHM3AIMKA METaJlIa TPOTEKAIOT ¢ OOJBIIEH CKOPOCTHIO, YeM Ha TIOBEPXHOCTH, K KOTOPOM
MMEETCs1 CROOOIHBIN JIOCTYIT KHCIOPO/IA.

Kpome xapakrepa u coctaBa arMocdepbl, 00JbITIOE 3HAYECHHE TS Pa3BUTHS aTMOC(EPHON
KOppO3WH HUMEIOT KIMMaTWdeckue yciaoBus. HaOmromaercss 3amerHas pasHMIIA B
KOPPO3MOHHOM TIOBEJICHUM METAUIOB B Pa3HbIe MEpUojpl rofa. Tak, B TEIUIyIO OOy
TIOHIDKAETCS OTHOCUTEITBHAS BJIAKHOCTb, 3aTPY/IHSACTCS KOHJICHCAIIMS BJIard U MPOUCXOIUT
OBICTpOE HCIapeHue e, MO3TOMY CKOpPOCTh KOpPpO3UM yMeHbImaercs. IloHmkeHue
TEMIIEPaTyphbl MPUBOJUT K YCKOPEHUIO KOPPO3UMOHHOTO TMpoIiecca, Tak KaK o0jerdaercs
KOHJICHCAIIWS BJIar'¥ Ha TTOBEPXHOCTH MeTaslla U 3aTpyAHsETCs ee ucnapenue. Baxayro
pOJIb WIpaeT HampaBlieHHE BeTpa. B 3aBUCMMOCTH OT HEro MOMKET HU3MEHSIThCSI COCTaB
arMocepbl: BETPHI, YIOIINE PESUMYITIECTBEHHO W3 MPOMBIIIIICHHBIX PAOHOB WA C MOPS,



CHOCOOCTBYIOT OOOTAIICHUIO aTMOC(Ephl KOPPO3HMOHHO-aKTHBHBIMHU Ta3aMHM, YaCTHIKAMU
coselt 1 naru.pumecsmu 0,01 % SQ

B SImonnn ObUTM MPOBEICHBI COMOCTABICHUS PE3yJIbTATOB M3YYCHHUsS aTMOCHEpPHOH
KOPpPO3UH YIJICPOAWCTON CTad C pe3yJbraraMd 3aMEPOB KOJIMYECTBA 3arpsA3HSIOIINX
NpUMece BO3 JayXa M METCOPOJIOTMUECKUMH JaHHBIMH. Y CTaHOBJIGHO, YTO HambOoee
BBICOKasi CKOPOCTh KOPPO3WH HAOJO/IANach B OCEHHE-3UMHUN TIEPUOJ, TaK Kak B 3TO
BpEMsI CEBEPO-3araIHbI MyCCOH MPUHOCHT C MOPS 3HAYNTEIBHOE KOJMYECTBO XJIOPH/IOB.
CKOpOCTh KOPPO3UH B CEIILCKOM MECTHOCTH B 2 pas3a OoJIbIle, 4eM B PUOPEKHOH, 1 B 3 pasa
OoJIbIlie, YeM B TPOMBIIDIICHHOW 30He. CoJepiKaHUe XJIOPWJIOB, CYJIb(AaTOB M CKOPOCTH
BETPa BIMSIOT Ha aTMOC(HEPHYIO KOPPO3UIO MEHBITIE, YeM TeMIIepaTypa BO3IyXa, COJTHEUHAS
pauaIys ¥ OKUCIBI CEPHL.

ATMoOchepHBIE OCalKkd, C OJHOH CTOPOHBI, YCHIIMBAIOT KOPPO3HIO, YBEIMIHBAS
KOJIMYECTBO BJIarM HAa METAJUIMYECKON IMOBEPXHOCTH, a C JAPYrod — 3aMeUISIOT €e,
CMBIBasI KACJIbIC 3JICKTPOJIUTHI, COJIM U TBEP/IbIC YacTUIbl. [ToaTOMY JUTs Kaskaoro paioHa

arpecUBHOCTh arMocgepbl ocTaeTcs MOCTOSTHHOM.
OOpazyromuecs Ha TMOBEPXHOCTH METajlla MPOAYKTHI KOPPO3UU B OOJBIICH WU
MEHBIIEN Mepe YMEHBIIAOT ee CKOPOCTb.

[Ipy ynajneHun OKaJIMHBI C TMOBEPXHOCTU CTAIM CKOPOCTh KOPPO3UHM YMEHBIIAETCH.
MakcumarbHas TiTyOMHa TUTTHHTOB HA TIPOKATAHHOM CTaJd, OYUITIICHHON OT OKAJIMHBI, TIPH
arMocepHOM KOPpO3UM HE MpeBbIlaeT 2—3 MM, a B T€X K€ YCIOBUSX Ha CTald, HE
OUHIIEHHOW OT OKaJMHBI, HAOIIOIATUCh MUTTUHTH TTyOMHOM 10 6—7 MM. Bosbinoe
BJIMSIHUE HAa KOPPO3HOHHYIO aKTUBHOCTh aTMOC(Epbl HMEET MpPOJOIKUTEILHOCTh
HAXOXK/ICHUSI BJIQJKHOW IUICHKM Ha IOBEPXHOCTH Merawia. [loaToMy Ha CKOpOCTb
aTMoc(epHOil KOppO3UH, BIMSET OPUEHTALUS IMOBEPXHOCTH CTallM, TaK KaKk OT Hee
3aBUCAT KOJIMYECTBA BJIArd U 3arpsi3HEHUH, MONAJAONIMX HA TOBEPXHOCTh MeTaiuia. OnbIT
TMOKa3bIBALT, YTO MOBEPXHOCTb, PaCIoNioKeHHas 1o yriioMm 45°, koppoaupyet Ha 10—20
% ObIcTpee, yeM BepTukaibHast. YacTo Oojiee MHTEHCUBHO Pa3BUBACTCS KOPPO3UOHHBIIN
MPOIlECC Ha TIOBEPXHOCTH MeETaia, OOpAalIeHHOW K 3eMjie, 4YeM Ha BepXHEH
noBepxHOCTH. CKOPOCTh aTMOC(EPHON KOPPO3UH 3aBUCHT OT MACChl, METAJUIA M BIMSIET Ha
MPOJIOJDKUTEIHHOCTh BHIPABHUBAHMS TEMIIEPATYPhl MOBEPXHOCTU METAJIa B 3aBUCUMOCTH
OT TeMIIepaTypbl OKPYXKAIOLIEH Cpelbl. ITO B CBOK OUYEPEIb OIPEENET KOJIMYECTBO
KOHJICHCUPYIOILICICS BIIArd U BPEMS, B TEYEHUE KOTOPOrO MTOBEPXHOCTh METAILJIA OCTAETCS
BJIAYKHOM TTOCIIE JOMK/IS WU POCHI.

Mopckas armocdepa 00JamaeT TOBBIIICHHOW KOPPO3UOHHOM aKTHBHOCTHIO
BCJIEJICTBE HAJIMYMsA B BO3AYXE MOPCKOW COJM B BHJE TOHKOM IBUIA M BBICOKOW
OTHOCUTEIBHOW BJIQXKHOCTH. DJIEKTPOXUMHUYECCKUH TIPOIECC B MOPCKOM aTtmocdepe
NPOMCXOJIUT MHAuYe, YeM B MOpPCKOW Bojie. B Mopckoit atmocdepe moctyn Kuciopona
Yyepe3 TOHKYIO TUIEHKY BJlard OOJierdeH W He JIMMHUTUpYET mpoiiecc. B nanHOM ciyuae
CKOPOCTb KOPPO3WH 3aBHCUT OT OMHYECKOTO COINPOTUBIICHHUS BIAYKHOW IUICHKH, TaK Kak
OpA MAJIOW TOJILIMHE €€ CONPOTHBIICHHWE BHEIIHEH LIETH MEXIY aHOJIOM M KaTOJAOM
KOPPO3MOHHOTO  3JIEMEHTa MOXET CTaTb O4YeHb OosbliuM. Mopckas coJib,
coJiep KaIiasicsi B BO3/yXe, PaCTBOPSIETCS B IUICHKE BJIArd M OBICTPO HACBHIILAET €€, YTO
3HAYUTEIBHO YMEHBIIAET OMHUYECKOE COMNPOTUBJICHUE IUICHKHM W YBEJIUYMBACT KOp-
po3uoHHbIM TOK. Koppo3us B Mopckoii armocdepe y cranei, comepKaupx Melb,
MEHBIIIE, YEM Y YIIIEPOJTUCTHIX.

Ha xoppo3uto B Mopckoil atmocdepe, kak U Ha aTMOC(HEPHYIO KOPpPO3UI0 BOOOIIE,
OKa3bIBAIOT BIIMSIHUE JOJH, KOTOPBIE PACTBOPSIIOT M CMBIBAIOT OCEAIONME Ha
MIOBEPXHOCTH - METAJIA COJIM U IPYTHE BELIECTBA.



Bo3nyx B paifoHax MOPCKUX MOOEPEXH 3arps3HEH TJIaBHBIM 00pa3oM XJIOpHIaMH
HATpus, MPUYEM B 30HE ICHCTBHS MPUOOS MX COZIEp KaHKe B OKPY>Karollieit armocdepe BhIIIIe.

KomaecTBo MOpCKOI COMM, OCEIAFOINICH Ha TIOBEPXHOCTH, OBICTPO MAAaeT ¢ yIaJICHUEM
or Oepera B mIyOb CylIM. 3aMETHOE COJIEpXKAHUE COJM B BO3MyXe HAOIIONAeTCs Ha
paccrostanu ot 1,510 16 kM oT Mopst. [loaTomy oueHb BasKkHBIN (DAKTOpP, OTPEIESIISFOIITNIA
CTOMKOCTh CTad B MOpPCKOM arMocdepe, — 3TO YCJOBUS JKCIO3MIMU. B KadecTBe
WLTIOCTPAIUK MO>KHO TIPUBECTH JAHHBIE O
KOPpPO3UM  YIJIEPOAMCTOM  CTaiM, IIOJIydeHHbIE Ha KOPPO3MOHHBIX  CTaHIHSIX,
PACIIOJIOKEHHBIX Ha Pa3HbIX PACCTOSHUIX OT MOps. [IpoaomKuTeIbHOCTh UCTIHITAHHUI
—1ron.

Mecro nposenienus uctibitanuii - Kiop-buu (Ces. Kapommuna, CIIA)  latiton-buu
(Drorugia, CILIA)

Paccrosiaue oT okeana, M .. 25 250 90
I'myOrHa KOPPO3HOHHOTO
MOPKEHUS, MKM. . . ..... 800 66 231

1.3.1Koppo3uoHHas CTOMKOCTH METAUIOB B aTMOCHEPHBIX YCIIOBUSIX

CkopocTb KOPPO3UHU CTaJIM B MOPCKI aTMocdepe BBIILIE, YEM B MPOMBIIILICHHON, OTHAKO B
HadameHbd Tiepuox (1—3 1.), HA00OpOT, CKOPOCTh KOPPO3MHM B IPOMBIIUICHHON
aTMocepe MOKET OBbITh BBIIIE, YEM B MOPCKOM. OTO CBS3aHO C TEM, YTO B
MPOMBIIIUICHHON atMocdepe MPOHUKHOBEHHE KOPPO3WH B TIyOb METala CO BPEMEHEM
3aMeJIIETCs, @ B MOPCKOM aTMOC(epe 3TOro He POVCXOIHT.

Pe3ynbTaThl KOPPO3MOHHBIX UCIILITaHUK B MOpCKoit armochepe (Krop-buu, CeBeprast
Kapomina, CIIIA) mpencrapnensl Ha puc.8 (12) McnblTaHHble CTaq ¢ CyMMapHBIM
coJiepKaHreM J100aBoK 110 3,5 Youmenu CreTy oI XUMUYSCKHiA cocTaB, %0:

Craip C Mn P S Si Cu Ni Cr

8 00,9 0,24 0,115,023 0,80 0,43 0,05 1,1
7 0,06 0,48 0,11,03® 054 0,41 0,51 1,0
6 0,05 0,36 0,05,0® 0,08 1,1 2,0 0,01
5 0,11 0,55 0,08,0®® 0,06 0,55 0,28 0,31
4 0,16 14 0,010212 0,18 0,30 0,50 0,03
3 0,23 1,5 0,010212 0,19 0,29 0,04 0,08
2 0,19 0,52 0,00803® 0,01 0,29 0,05 0,05
1 0,16 0,42 0,013022 0,01 0,02 0,02 0,01

[Tpumeuanue. 1 —KOHCTPYKIIMOHHAS YTIEPOAUCTAs CTallb; 2 - KOHCTPYKIIMOHHAsS
MeAMCTas CTallb; 3 — 8 —BBICOKONPOYHBIE HU3KOJIETUPOBAHHBIE CTAJIH.

st mpuMeHeHUsT B aTMOC(EpPHBIX YCIOBHSIX PEKOMEHIYIOTCS CTajid, B COCTaB
koTopbIX BXxoauT He MeHee 0,3 % menu. IlonoxurensHOe BIMSIHUE MEU elie OobIle
YCJIMBACTCS TIPY JIOTIOITHATESIFHOM JISTUPOBAHUH JIPYTHIME JTOOABKaMH, TaKMMH, KaK HHUKEb,
XpOM, aTFOMUHUM, KpeMHHi, (pochop, pu 00IIeM COAEP/KaHUH JIETUPYIOIIHX JIEMEHTOB HE
menee 1,5 %. OTu aeMeHThI yCHMIIMBAIOT CKJIIOHHOCTH CTald K ITaCCUBHPOBAHHUIO, a



dochop, mepexonas B IUIEHKY MPOAYKTOB KOPPO3HH, OMOJHUTEIBHO YCHUJIMBACT €€
3aIUTHBIC CBOMCTBA, 00pasys GochaTHbIe COSMHEHHS. |

JlerupoBaHue CTaM, MpeIHA3HAYCHHON JHS SKCIUTyaTallld B aTMOC(EPHBIX YCIIOBHSIX,
HEOOJBIIIMMHU  I00aBKaMH  JICTUPYIOLIIUX ~SJIEMEHTOB TOBBIIIACT €€ KOPPO3MOHHYIO
CTOMKOCTh, B TO BpeMs, KaK HHU3KOJISTUPOBAHHASI CTAllb, TIOTPYKEHHAS TOJHOCTHIO B
MOPCKYIO WJIM PEYHYIO BOJY, HE MMEET OCOOBIX MNMPEHMYIIECTB IEpPE]] YITICPOIUCTON
CTABIO. JTO CBS3aHO C TEM, YTO B 00BEME HEUTPAIbHBIX AIIEKTPOIUTOB CKOPOCTh
JUMHTUPYETCS JTOCTaBKOM KHCIOpOJa, a Mpu aTMoc(epHOil KOppo3wH, MPOTEKAIOIIeH
TIOJT TJICHKOM JIEKTPOJINTA, 3TO OTPAHIIEHIE CHIMACTCS.

Koppo3roHHasi CTOMKOCTh CTaId B aTMOC(EPHBIX YCIOBHSX PE3KO BO3pACTacT IpU
BBCIICHUM JIAKE HE3HAYUTEIHPHOIO KOJIMYECTBA JICTHPYIOIMIMX 3JICMEHTOB, IIO3TOMY
NPUMEHEHNE HU3KOJICTUPOBAHHBIX CTAJICH B KQUECTBE CTPOUTENBLHBIX H KOHCTPYKIIMOHHBIX
MaTepHaioB, SKCIUTyaTHPYEMBbIX B aTMOC(EpPHBIX YCIOBHSIX, SKOHOMHYECKHA BBITOJHO;
JIOJITOBEYHOCTh COOPYKEHUI MOXET OBbITh TIOBBIIIIEHA B 2—3 pa3a 0e3 JOMOIHUTEITHHON
3aIlMTHI B YCIIOBUSX TIPOMBIIIUIEHHOM, TOPOACKOM U CEbCKON aTMOC(EpHI.
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lc.8 - Koppozust pa3nmyuHbIX KOHCTPYKIMOHHBIX CTajleil B MOPCKOM
armocdepe ( Krop-buu, Ces. Kapomna, CI1IA) :
1 — yrnepoauctasi; 2 —wmeauctas; 3 - 8 BBICOKONPOYHBIE HU3KOJIETUPOBAHHBIE

3aumTHOE  JIGMCTBME  JIETUPYIOIIMX  JJIEMEHTOB B aTMOC(HEpOCTOMKHX
HU3KOJIETUPOBAHHBIX CTAISIX OCHOBAHO HA TOM, YTO JIETHUPYIOIIME, 3JIEMEHThI JIM0O MX
COCIMHEHHS TOPMO3SIT O0bIUHBIC (DA30BBIC MPEBPAIIICHHS B PrKaBUMHE (CM. PHC.5) 1 I0ITOMY
CIIOH prKaBYMHBI Ha aTMOC(EPOCTOMKOM CTaIM YIIOTHSCTCS. )

Cunraercs Takke, 4TO HapsAy C YCWICHHEM 3allMTHBIX CBOMCTB CJOSI IPOJYKTOB
KOpPpPO3UM OCHOBHOM IPUYMHOW  IOJIOXKUTEIBHOTO  BIUSHUS MENHU  SIBISICTCS
BO3HMKHOBEHHE aHOJHOM TACCUBHOCTU CTald 3a CYeT ycwieHus 3()(eKTUBHOCTH
KaToAHO# peakuuu. JlelicTBre mMena kak 3()()EKTUBHOTO KaToja MOJITBEPIKAACTCS TEM,
YTO €€ MOJOKUTEIbHOE BIMSHHE HAOMIOJaeTCs YK€ B HAUaIbHBIX CTAHUAX KOPPO3HH,
KOT/Ia Ha TIOBEPXHOCTHU CTAJIH €llle He 00pa30BasICs CI0M BUIUMBIX MPOTYKTOB KOPPO3HH.



BbicOkOl KOPpO3MOHHOM CTOMKOCTBIO ~ aTMOC(EPHBIX YCIOBUAX OO0JAAaroT
ATIOMUHUEBBIC CIUIaBbl HecMOTpsi Ha TO, YTO KOPpO3usl ATIOMUHHUEBBIX CIUIABOB, KaK
MPaBWJIO, Pa3BHBAECTCSI C OOpa30BaHWEM NUTTHHIOB, IOCTOSHHAsS CMEHA YYacTKOB
aKTUBALIMM U PENacCUBAIlMU Ha MOBEPXHOCTU MeTajlia MPUBOJIUT K OYTH PaBHOMEPHOMN

KOPpO3UHU. Onnaxo HEO0XOTUMO y4ecTh
BIIUSTHUE CTPYKTYPHBIX COCTABIISIFOIINX, KOTOPBIE MOTYT OOJETYHTh BO3HUKHOBEHUE
MEKKPHUCTAJUTUTHOM, paccianBaroIIen KOppO3uu u KOppO3uu

paccTpeckuBaHMs.  AHOTHbIE  BKIIFOUCHHUS ~ NPCUMYIIECTBEHHO  PACTBOPSIOTCS,
M ©CIIH OHM pACIOJOXKEHbI IIEMIOYKH [0 TPAHUIIAM 3€pPeH, TO KOPPO3US MOXKET
nMpuoOpeTaTh ~ MEXKPUCTAUIUTHBIN Xapaktep. s cmiaBoB tuma AlZnMQ ocobeHHO
XapaKTepHa BO3MOXKHOCTh OOpasOBaHMsl —PACCIAMBAONICH KOPPO3UM M KOPPO3UOHHOIO
PacTpeCcKUBaHUSI. Brmsiryie pazHooOpasHbIX (PaKTOpPOB Ha KOPPO3MOHHOE TMOBEICHUE METATT-
JIOB HE MO3BOJISICT OHO3HAYHO MPE/ICKa3aTh CKOPOCTh KOPPO3UM PA3IMYHBIX METAUIOB B
arMocepHbIX ycnoBusx. OHa MOXET KoNeOaThesl B JJOBOJBHO INMPOKUX TpEesiax Kak 3T0
CJIEIYeT U3 CPaBHUTENBHBIX JAHHBIX (Ta0m. 1). Criemyer nomuepKHyTh, YTO PUBEICHHBIS A(PBI
HE MMEFOT a0COJTFOTHOTO 3HAYEHHSI M MOTYT MEHSTHCS B 3aBUCHMOCTH OT Xapakrepa arMochepsl,
TAK e KaK U TIOPSIOK PACTIOIOKEHHUSI METAILIOB B PSTy.

Ta6muma 1. Ckopocts KOppo3uK, MKM/TOJT, HEKOTOPhIX METAILIOB B PA3TMYHBIX aTMOC-
depax[13]

Merann At™mocdepa
ceJIbCKast ropo/JicKasi MPOMBIIIUIEH-  |[MOPCKast
Has

Cram 6-60 30-70 30-160 20-170
Menb <0.E 1-2 1-5 1-2
Jlarynp — 1-2 3-8 —
ATTOMUHUEBBIE ’
CIUTABBI <0,1 0,1-1,0 1-1,5 0,5
Cmwas A12IM8 | — — 3 1
Huxkens <0,2 3-4 <6 <0,5
0071319 0,2-5 1-7 3-15 0,5-7
Kamvmii 0,5-6 2-8 10-19 0,5-6
OmnoBo <0,4 1Ir-2 1-2 2-4
Caunen <0,3 0,5 0,5-2 0,5-2

1.4.1 Bimsinue KHcJI0poa.

Mopckast BO/I4, KaK TIPaBUJIO, 110 OOJIBIIIX TTyOUH
XOpOILI0  a3pUpOBaHa  BCJCACTBHE OOJIBIIION TUIOIIAIN COMPUKOCHOBEHUS TTOBEPXHOCTH
Mopst c BO3ITYXOM, MHTEHCHUBHOIO TIepeMEIIMBAHIS pu BOJIHEHUH

MOpsl M ©CTECTBEHHOW KOHBEKIMH. [l03TOMy BCe KOHCTPYKIMOHHBIE MeTalibl (3a
UCKITFOUCHHEM  M()  KOppOIMpYHOT B MOPCKOHM  BOAE€ C  KHUCIIOPOIHOM
nenosipu3aimert.  OmHAKO B HEKOTOPBIX — Ciydasx  (Hampumep, B TITyOMHHBIX
crosix YepHOro Mops) B MOPCKOH BOJE COJCPIKUTCS 3HAYUTEIBHOE KOJIMUYECTBO



CEpOBOAOPO/A. D10 NPUBOJUT K HEKOTOPOMY  ITOJIKWCIICHHIO BOJTBI,
CHIDKCHMIO  TICpEHANpsDKEHWsI  Tporiecca  KaTOAHOTO — BBUICJICHWS  BOJIOPO/IA,
BCJICZICTBHE YETO PACTET POITb BOIOPOIHOM IETIONSIPH3AITIH.

MCTOYHMKOM KHCIOpOJIa CIY)KUT HE TOJIBKO BO3AYIIHAS Cpela, HO M IPOIECC
(oTOCHHTE3a BBICIIMX PACTEHH, KOTOPBIA B HEKOTOPBIX CIIyYasx MPUBOAWT K JIOKATHHOMY
TIOBBITICHUIO KOHIICHTPAIIUM PACTBOPEHHOTO B BOJE KHUCJIOPOJa W YCHICHHUIO JICHCTBUS
KOPPO3MOHHBIX Tap auddeperimaibaon adparu. CoaepkaHne KUCIIOpoaa B MOPCKOU
Bojme Jmocturaetr 12 wmr/m.  HaumOosblliee KOJIMYECTBO KHCIIOPOJA CONCPIKUTCS B
TOBEPXHOCTHBIX CJIOsIX BOBl. C YBEIMUCHHEM TIIyOMHBI OHO YMEHBIIACTCS, a HAYMHAs C
ONpEIENICHHON TITyOMHBI, MOXKET OILITh BO3pacTarh. 1aK, Hampumep, B Boue THXOro okeana
coliepyKaHre KHCIopo/ia COCTaBIIIET, T/ Ha roBepxHocTH — 5,8;Ha myoure 700m — O, 25;
1500m — 1,00.B Bome ATaHTHYECKOrO OKeaHa 3TOT I0Ka3aTellb COOTBETCTBEHHO PaBEH
4 59: 3,1 lu 5,73r/n1 ATnasTUTUYECKOE

Kak BHIHO M3 IPUBEICHHBIX JAHHBIX, B THXOM OK€aHe MUHHMAIbHAS KOHIICHTPAIHS,
paBHas npuommsuTensHo 0,2 mr/n, mocruraercs Ha miryouHe okono 700 m, a B Oonee
IITyOOKHMX CJIOSX BOJBI KOHIICHTpAIMsS KHCIOPOa OISTh Bo3pacTacT. B ATIaHTHUECKOM
OKeaHe KOHIICHTpAIMs KHUCIOpoJa Ha BCEX IVTyOMHAaX BBICOKAs, TaK KaK KOJMYECTBO
MHUKpPOOPIaHM3MOB MEHBIIIE, YeM B THXOM OKeaHe U, CJCIOBATeIIbHO, IOTpPEOJICHHE
KUCIIOpoJla B OWMOJIOTMYECKHX TMporieccax MeHblne. Ha Oompimx To1yOMHAX TOABOI
HACBIIIICHHON KHCJIOPOJIOM BOJIBI OCYIIECTBIIICTCS MPHIOHHBIMHA TeUeHUsIMH. Pe3koe To-
HIDKCHHE KOHIICHTPAITMHM KUCJIOpOoJa B BOjE banTuiickoro Mopsi OTMEUaeTcsl, HaulHas OT
ryouns 20M, B Kacnimiickom Mope — Ha rityonHe 25—30m.

B pazmmiHbIX MOpSIX 1 OKeaHaX HaOJIOIAeTCS 3HAUUTENFHOE KOJIEOaHUE COICHOCTH.

Okean, mope ... .. Atnmantu- Tuxuit YepHoe Kacmmiickoe 3amus Ka-
YECKUM pa-byraz

Coneprxanue

comet, %........ 3,5 3,7 1,8 1,5 1,64

Oxkean, mope ...... Apanbc- A3oBc- bantum-  bernoe Cpenuzem- Peunas
KOE KO€ CKOE HOE BOJIA

Coneprxanne

conert, %0........ 1,2 1,2 15 3,2 3,5 0,03

B pesynprate rumposmsa XJIOPUCTBIX COSAMHEHUM Kele3a IPOUCXOINT TIOAKHUCIICHHE,
a mpu 00pa30BaHUMU THUIPOKCHUIIBHBIX MOHOB — TIOMIIETIAYNBAHUE TIPUDJICKTPOIHOTO CIIOS
ANIEKTPOJIUTA. B 3aBUCHMOCTH OT 3TOrO Ha Pa3IMYHBIX YYaCTKaxX IMOBEPXHOCTH MeTaylia
HaOmoaercst muddepeHnmanys aHOJHBIX M KaTOMHBIX IMPOIIECCOB M, KaK CJENCTBUE,
oOpa3oBaHWE  SI3BEHHBIX  paspymieHud. [IpOmyKThI ~ KOpPpO3UM  OKa3bIBAIOTCS
COCPEZIOTOYCHHBIMH B SI3BEHHBIX YYacCTKaX, B KOTOPBIX MPOUCXOTUT OOETHEHUE
KHCIIOPOIOM. MeTaiil B 00JIACTH SI3BBI CTAHOBHUTCS aHOAOM Taphl T (epeHIMAIbHON a3-
paIrmy, a KaroJoM CITYXKHUT Y4YacTOK TIOBEPXHOCTH METAlIa, KOHTAKTHPYIOIIAN C XOPOIIO
aspupyemoir Bomoi. OOpazoBanue auddepeHIMaTbHON Tapbl adpaluy TMPUBOIWUT K
YCHJICHHIO KOPPO3WH SI3BEHHBIX YUaCTKOB METAIIIA.

1.4.2Bnusitnue Temmeparypsl.

[loBbIieHHE TemIepaTypbl MOPCKOM BOJIbI CIIOCOOCTBYET YCKOPEHHUIO KOpPPO3HUU
BCIICICTBUE  MHTEHCU(PUKALMK  AJEKTPOJHBIX  MPOIECCOB,  MaACHHS  OMHYECKOrO
COMPOTUBJICHUSL DJIEKTPOJIMTA, YBEIMUEHUS CKOPOCTH JUPQPY3uu KUCIOpoJa, pocTa



OMONIOTMUECKON AaKTUBHOCTH. BMmecTe ¢ TeM mpu HarpeBe BOIBI MOXET MPOUCXOIUTH
BBITIa/ICHUE 3AMTHOTO OCajKa KapOoHaTa KaJbLUs W THIPOOKHUCH MarHus M yMEHBILICHUE
KOHIIEHTpaIu Kuciopoja. CoBMECTHOE BIHSIHUE STHX (DAKTOPOB MPUBOIUT K TOMY, UYTO
noBbItieHne Temreparypsl 10 333—353K B HECKOIBKO Pa3 YCKOPSET KOPPO3HIO KeJle3a;
NPy TATGHEUIIIEM TIOBBIIICHAA TEMIIEPAaTyphl CHIDKAETCS CKOPOCTh OOIEeH KOppo3uu
BCJICJICTBHE TIPEBATMPOBAHMS (DAKTOpA YMEHBIIICHVSI KOHIICHTPAITUN KHCIOPOIa.

1.4.3CkopocCThb IBUKEHUSI BOJIBI.

Jlis cranu ¥ Meu CyIIeCTBYeT KpuTuueckoe 3HaueHue CKOpOCTH ABHKEHUS BOBI,
IPEBBILIEHNE KOTOPOrO IPHUBOAUT K CHJIBHOMY YCKOpPEHHIO Koppo3uu. IlaccuBHble
METaJlJIbl, TAKHE KaK TUTaH, HEPIKABEIOIIME CTAIM, UMEIOT TEHJEHLUIO K IOBBIIICHUIO
KOPPO3UOHHOM CTOMKOCTM TpPH MOBBIIIEHUM CKOPOCTH JIBUKEHUS BObI, OJHAKO B
MOpPCKOH BOJIE IIACCUBHOE COCTOSIHME, KakK IpaBwio, He HacTynaer. C ABM)KEHHEM
MOPCKOH BOJbI CBs3aHBI 0COObIe (OPMBI KOPPO3MOHHOTO pPAa3pyIICHUS METAJUIOB,
HaIpUMeEpP SPO3MOHHAS KOPPO3HUs, BbI3bIBaeMasi ObICTPHIM MOTOKOM BOJbI, OCOOCHHO B
NPUCYTCTBUU B3BEIICHHBIX TBEPHAbIX YACTHYEK, yIapHas KOppo3usi B TypOyJEeHTHOM
MOTOKE, KAaBUTAIMsI BO3HUKAET MNpH OONBIIMX CKOPOCTSX TEUEHHUS BOABI U PE3KOM
M3MEHEHUM HAlPaBICHUSI TOTOKA, B pE3yJabTaTe KOTOPBIX MPOHCXOIAT Tepenaibl
nasnenus. [Ipu magennu gaBneHus 10 JaBJICHHS MapOB MOPCKOM BOJIbI HAUYMHAETCS €€
BCKHITaHUE, 00pa3yroTCsl My3bIPbKU apa, KOTOPBIE B APYroil TOUKE MOTOKA MOTYT Cy-
KaTbCsl, '3aXJIONbIBATBCA , YTO CONPOBOXKIAETCA ydapaMu CTPYH BOJBI O IOBEPXHOCTb
merauia. Ilog ynmapamu CTpyM IPOMCXOOUT OTPBIB YEHIyeK MeTalla M OOHaKEHUE
IOBEHIWIBHOM MOBEPXHOCTH, YTO YacTO MPUBOJUT K KOPPO3MOHHOMY pa3pylICHHIO. Takum
00pa3zoM, KaBUTaLUsl B MOPCKOM BOJIE COIPOBOXAAETCS MOTEPSMU METalljla 3a CYET Kak
MEXAHUYECKOTO, TaK U KOPPO3HUOHHOI'O pa3pyLLEHUs.

JIBwokymiasicss MOpCKash BOJa MOJKET paspyliaTb CJIOW pP)KaBUMHBI, YTO
YCUJIMBAE€T MPUTOK KHUCIOpOAa K KaTOAHBIM y4yacTKaM W 3TUM YBEJIHUYHBAET
CKOpOCTh KOppo3uu. Hanuune okalmmHbl Ha MOBEPXHOCTH METala 3HAUMTENBHO Oolee
OlaCHO B  MOpCKOM Bozme, uYeM Ha Bo3ayxe. [lpu morpyxeHun B Mop
CKyl0 BOJYy Ha TPOKAaTaHHBIX CTaJbHBIX OOpa3lax TMOSBISIOTCA TMUTTUHTH,
JOCTUTAIOLIME  3HAUMTENbHOM  TiyOmHbl.  CrenoBaTenbHO, MNpU  HOTPYKEHUH
CTalbHBIX M3JENMHA B MOPCKYI0 BOAY O€3 3alllUTHBIX MOKPHITUA HEOOXOAUMO
HPEBAPUTEIIHHO YIAJIUTH C UX IIOBEPXHOCTH MPOKATHYIO OKAJIMHY.

BnusiHue ckopocTH IMOTOKa MOPCKOM BOABI yCYIyOJIsIeTCSl BBICOKUM CO-
JepKaHUeM B HeM XJopuaoB. OcTpble yIJIbl B HalpaBiI€HUHM IOTOKA MOTYT CTaTh
IPUYUHON CHUJIBHOTO JIOKaJIbHOTO TOPaKEHUSI YCIOBUSI Ha BaTepiIMHUM CXOJHBI C
JUHAMMUYECKUMH, a Ha INyOuHEe — cO cTaThuecKUMU. CKOpOCTh KOPPO3UM Ha ITyOuHE
YMEHBIIIAETCs,, YTO OOBACHAETCS HE TOJbKO CHIDKEHMEM KOHLEHTPALMH KHCIOPO/a,
HOHWKEHUEM TEMIIEPATYPbI, HO U YMEHBILIEHUEM CKOPOCTH JBHKEHUSI BOJIBI.

MaxkcumanpHOMy pa3pylIeHHI0 METALTMYECKHE KOHCTPYKIUHM TOABEPKEHBI B
NpUOPEXKHOM 30HE, I7Ie UHTEHCUBHO JIEHCTBYET MpHOOW M BOJAA MEPEHOCUT MHOTO TIECKa,
raJbKA M BO3AYLIHBIX Iy3bIpbKOB® Ha Beicote 0,2—1,0M Hag ypoBHEM Mopsi. CKOPOCTE
koppo3uu 3xaech gocturaetr 0,4—0,8mM B rog. OcoOEHHO MHTEHCHBHO KOPPOAUPYIOT
yuacmku, pacnoioXeHHbIE C TEHEBOM CTOPOHBI, TA€ MEHee OJaronpHsITHbI YCIOBHUS IS
ucnapeHus Biard. CUIbHOMY KOPPO3HOHHOMY Pa3pyIICHUIO TIOJBEPKEHBI CBAPHBIE IIBHI U



OKOJIOIIOBHBIC 30HBI, UMEIOIME MEHBIIYI0 KOPPO3MOHHYIO CTOMKOCTh M3-3a HEOIHOPO.I-
HOCTH COCTaBa U CTPYKTYPhI

1B, HATMYUS B HEM IIJJAKOB M TA30BBIX BKIFOYCHHM, a TAKKE OCTATOYHBIX CBAPOUYHBIX
HaNPsHKCHHH, BEIMYMHA KOTOPBIX MOXKET JOCTHTaTh IMpesena TeKydectu. Koppo3nonHoe
pa3pylIeHue 3TUX 30H YCYTyOJsieTCs TEM, YTO 3alllMTHBIC MOKPHITAs Ha HUX B PE3yJbTaTe
HEPOBHOCTEH pa3pymialoTcs OBICTpEe, 3TO BeIeT K OOpa30BaHHUIO AHOMHBIX YYaCTKOB.
Oco0EHHO MHTCHCHMBHA KOPPO3HS CTaJbHBIX KOHCTPYKIIMH IMPU CKOPOCTH JIBFKCHHS
BojbI 15-20M/c, 3a HECKOJBKO JICT IKCILIyaTallii CTaJIbHbIC JEMEHThI TOJIIMHON 5-6
MM TI0JTy4ar0T CKBO3HBIC KOPPO3HUOHHBIE MTOBPEKICHHS.

1.4.4Bnusinue pH Mopckoii BOJBI.

Mopckas Bojia MeeT HeWTpaibHblii Xapakrep, pH komnebnercs B npenenax 7,2—8,6Ho
Ha OOJIBIIKX TITyOMHAX BCIIEACTBUE BHICOKOTO AaBiieHust pH ymMeHbIIaeTcst. 9T0 CHUKAeT
BO3MOYKHOCTBH OOPa30BaHUsI 3aIUTHOTO KapOOHATHOTO ocazka. V3mMeHenue BenmmurnHb! pH
CBSI3aHO TAKKe C JIEATEIHFHOCTHIO JKMBBIX OPraHn3MoB. B pesynbrare horocuHTe3a,
tpedyrommero CO,, mpencraBuTens MOPCKoit (aopel noBkimaoT pH Bojbl,

a TIpeJIcTaBUTENH (PayHBI, IJIsl KOTOPHIX JUOKCHUIT YTIIEPOIa FITH CEPOBOIOPO.T

SIBJISICTCS TPOJLYKTOM METa00JIM3Ma, HAIPOTHUB, MOTYT YMEHBIIIATh 3TOT [TOKA3aTelNb.

1.4.5buonoruyeckast akTHBHOCTb.

Ha meraimieckoil MOBEpXHOCTH, MOTPY>KEHHOK B MOPCKYIO BOJly, 00pa3yercs CIU3ucTas
TJICHKA U3 KUBBIX OAKTEPHU U APYTUX MUKPOOPTAHU3MOB, B KOTOPOU 3aKPETUISIIOTCS U
Pa3BUBAIOTCS 3aPOIBIIIH KUBOM M HEXKUBOUM OPTraHUKU — PA3IMYHbIE PAKYIIKH, MOJLTFOCKH,
KOpaJUIbl, MOPCKHE BoAOpocn u Ap. OOpacTaHre OpraHu3MaMu, UMEIOLIMMH TBEPYIO
000JI0UKY, 3aMeJIIET KOPPO3HUIO, OFPAaHUUMBAs IOCTYH KHCIOpOa K MeTalty. B ycrioBusix
KaTOAHOT'O KOHTPOJISI CHIYKEHHE KOHLIEHTPALIMY KUCJIOPOa TPUBOIAUT K CIABUTY
NOTEHIMAJIa B OTPULIATEIIbHOM HAMPABIEHUHU. B HEKOTOPBIX CIy4asx CABUT OTEHIIAAA
MokeT TOCTUTHYTh TaKOM BEJIMYMHBI, IPH KOTOPOM CTAHOBUTCS BO3MOKHOW BOJOPOAHAS
nenospusanus. Odpactanue MeTaia >KMBOM OpraHUKON He UMEIOIIEH TBEpI0i
000JIOUKH, HAITPUMEP BOJOPOCIIIMH WITH KHUBBIM JKEITyIeM, (MMEET pa3InuHOE BIMSIHUE: C
OJIHOM CTOPOHBI, U3-32a 3aTPYAHEHHOCTH JI0CTYIA KACIOPO/1a YMEHBIIAETCS CKOPOCTh
o0I11eH KOppOo3uH, ¢ APYro — BCIIEACTBHE 00pa3oBaHus map audepeHImaibHOM a3pain
IO/ CJI0EM 00pacTaHMs pa3BUBAETCS S3BEHHAS KOPPO3HS.

buonoruueckomy oOpacTaHuIO MOJBEP>KEHBI B TOM WJIM MHOM CTENEHU BCE METAILTHI.

B HanmMeHsI11eH cTeneHr 00pacTaroT MeJIb U €€ CIUIABBI, COJISPYKAIIE BLICOKHMI ITPOIICHT

MEJIH, YTO CBSI3aHO C TOKCHIHOCTHIO MOHOB Me/TM. B HanOobITIel CTENeHN MOIBEPIKEHBI

00pacTaHUIO ATFOMUHUI U €ro cIuiaBbl. ECIM Mellb MM MEJTHBIN CIIaB KOPPOAUPYET CO

CKOPOCTBIO He MeHee 5 Mr/(am*-cyT), T.e. okomno 0,03MM/T0, TO BBLICISCTCS

JOCTaTOYHOE KOJMYECTBO HOHOB MEJTH, YTOOBI 00pacTaHKe He MPOUCXOIHIIO.

CTOMKOCTh HEKOTOPBIX KOHCTPYKIIMOHHBIX MaTEPHAJIOB K 00PACTAaHUIO B MOPCKOM
BOJIE MO>KHO Kau€CTBEHHO OLIEHHUTH CJIEAYIOLIM OOPa30OM.

Menp; cutaB Cu (90) -Ni (10) ... .o Ouenn
BBICOKAs

] 0% 5 7 0 0101 5 3 (N

Beicokas _

Cmnas Cu (70) - Ni (30) ;amroMuHueBast OpoH3a; IMHK; CILIaB
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CIHSS

VYIepoiucThie U HepKaBEIOIIUE CTAIN, HUKEITb- U MOJIMOJIEHCOIEP-
JKall[fie CIUIAaBbI U CTaJIN, TUTAaH

B HExoTOpBIX Ciydasx oOpacTaHne MOXET OKa3aTh MOJIE3HOE JCHCTBUE, HAIPUMED, IS
CBaHBIX OCHOBaHMH, IIITYHTOBBIX MOPCKUX CTEHOK U Jip. CTanmbHbBIE 00pa3ip! 0e3
OKPBITHH B YepHOM MOpe koppOomupoBaiu co ckopocthio 0,09-0,13vm/ro, a ckopocTh
HEOJJMHAKOBOTO IIPUTOKA KUCIIOPO/Ia K OT/ICIBHBIM Y4acTKaM MOBepXHOCTH, Huzkue
CKOPOCTH KOPPO3UU MOTYT OBITh OOBSCHEHBI HU3KOH TeMITepaTypoil 1 Maioi
CKOPOCTBIO TTEPEMEIICHHS CIIOEB BOJIBI, UYTO YMEHBIIIAET MMPUTOK KUCIOPOa BCICICTBHE
mudy3un 1 KOHBEKITMOHHBIX TOKOB.

Puc.9. smenenue conennoctuBonbl (1 ),comepikanue

Kucnopona (2 ),pH ( 3 )u temnepatypsr ( 4 ) o rimyoune Tuxoro okeana

1.4.6.buonornveckas akTHBHOCTb.

. Ha Metayummueckoit moBepXHOCTH, NOI-PYKESHHON B MOPCKYIO BOJIY, 00pa3yeTcs
CIIM3UCTAS MJICHKA U3 )KUBBIX OAKTEPUIl M IPYTHX MUKPOOPTAaHU3MOB, B KOTOPOH
3aKpETISIOTCS M Pa3BUBAIOTCS 3aPOIBIIIH KUBOK M HEXKUBOUM OPraHUKH — Pa3IMyHbIC
PaKyIlKH, MOJUTIOCKH. KOPAJUIbl, MOPCKHE Botopociu U ap. OOpacTanue opraHu3MamMu-
MUMEIOIIIMH TBEPAYIO0 000I0YKY, 3aMEIJISIET KOPPO3HUIO- OTPAaHUUNBAS JOCTYTI
KHCJIOPOJIa K METAITY. B yCIOBHUSX KAaTOAHOTO KOHTPOJISI CHUKEHUE KOHIICHTPAIHH
KHCJIOPOJIa IPUBOIUT K C/IBUTY MOTEHIIMAJIA B OTPUIIATEIILHOM HampasieHnu. B
HEKOTOPBIX CIydasx CIBUT MOTEHITMaNa MOKET TOCTUTHYTh TAaKOW BEIMYUHBI, TIPU
KOTOPOW CTAaHOBHUTCS BO3MOKHON BOJIOpOAHAs Aenosipu3aius. OOpacTanrue MeTaiia
’KUBOM OpraHUKOI HEe UMEIOIIEH TBep0i 000IOUKH- HAPUMEP BOJAOPOCIIMH UITU
YKMBBIM JKeTyieM. (MMeeT pa3IMuHOe BIMSHUE: C OJHON CTOPOHBI, U3-3a
3aTpyJHEHHOCTH JOCTYIa KUCIOPO/1a YMEHBIIAETCS CKOPOCTh 00IIei KOppO3HH, C
JIPYTroil — BCJIEICTBHE 00pa3oBaHus nap nudepeHnaIbHON adpaliy MO CII0EM
oOpacTaHus pa3BUBAETCS S3BEHHAS] KOPPO3HS.

buonorunueckoMmy oOpacTaHuIO TOJBEPKEHBI B TOM WIIM MHOW CTETICHH BCE
MeTaJlyIbl. B HauMeHbIel cTenenn 00pacTaroT MeJlb U €€ CILIaBbl, COJIEPIKaIIe
BBICOKHIA ITPOLIEHT MEJIH. YTO CBSI3aHO C TOKCUYHOCTHIO MOHOB Mean. B HanbombIei
CTETICHH ITO/IBEPKEHBI 00PACTaHUIO aTIOMUHUI M €T0 CIIaBbl. EClii Meap Wi MeTHBIH
CILUTaB KOPPOAMPYET CO CKOPOCThIO HE MeHee 5 mr/(mMm"-cyT), T.e. okoso 0-03mm/rox,
TO BBIACIIACTCS JOCTATOYHOE KOJIMYECTBO HOHOB MEH, 4TOOBI 0OpacTaHue HEe
IPOUCXOIU-TO.

CTOMKOCTh HEKOTOPBIX KOHCTPYKIIMOHHBIX MAaTEPHAIIOB K 0OpPACTaHUIO B MOPCKOMH

BOJI€ MO’KHO Ka4€CTBEHHO OLIEHUTH CIICAYIOIIUM 00pa3oM.

Menp. craB Cu (90) - Ni (10)..cceeeiiiiiiiiiieee, OdeHb BhICOKAs
JIaTYHHU. OPOHBBI ccvvvvt vevevviiiis cevenns Bricokas

Cmnas Cu (70) - Ni (30):anromunrreBas Opoiiia; [UHK; CIIaB

1Y £0) & (531 0 25 Cpenuss

VTJIEPOJUCTBIE M HEPKAaBCHOIIME CTAJIA, HUKCIIb- U MOJII/I6,Z[CHCO,Z[Cp}KaH.II/IC CIIJIaBbI 1
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B HEKOTOpBIX ciyyasx oOpacTaHUE MOKET OKa3aTh MOJE3HOE JICUCTBUE, HATIPUMED,
JUTSL CBaifHBIX OCHOBAHWH, IIMTyHTOBBIX MOPCKHUX CTEHOK U Ap.CTanbHbIe 00pa3Iisl 6e3
noKpbITHI B UepHOM MOpe KoppeaupoBaiu co ckopoctbio 0,09-0,13vum/rox, a
CKOPOCTh KOPPO3HH T€X K€ 00pa30B B COCTOSIHUUA 00pacTaHMsI COCTABIISLIIA TOJIBKO
0.03"0,006Mmm/ro.

Hannble puc. 9 Takke 3aBUCUMOCTh KOPPO3UH METAIIJIOB B MOPCKOW BOJIE OT
pa3nTuYHBIX (PaKTOPOB MOKA3BIBAIOT, YTO MPEACKa3aTh COBMECTHOE BIIUSIHUE BCEX
(bakTOpOB 3aTPYAHUTENHHO. Tak, TOBBIIIICHHE TEMIIEPATYPHI B COOTBETCTBHHU C
3aKOHAMHU TEPMOAMHAMHKH JTOJDKHO MMPUBOJIUTH K YBEIIMYECHUIO CKOPOCTH KOPPO3HUHU.
OpHako mpu pacCMOTPEHUHA MOPCKOM KOPPO3UH HEOOXOAMMO YIE€CTh OJJTHOBPEMEHHOE
BJIMSTHUE IPYTHX (DAKTOPOB MPH MOBBIIIEHUU TEMIIEpaTyphl. PacTBOpUMOCTH
KHUCTIOPO/Ia TIPU ATOM NaAaeT, OMoIornueckas akTHBHOCTh BO3pacTaeT, a 00pa3oBaHuUe
3aIMTHOTO U3BECTKOBOTO Ocajika oosierdaercs. [103ToMy KOHEUHBIN pe3ynbTat
COBMECTHOTO BJIMSHHSI HECKOJIBKUX (PaKTOPOB MOXKET OBITh BBISBIICH TOJBKO B
pe3yNIbTaTe CaMOCTOSITENILHBIX UCCIICOBAHNN B K&KJOM KOHKpETHOM ciydae. [Tpu
ATOM CyMMapHO€ BO37eHCTBHE (haKTOPOB, BIHSIONINX B OJJMHAKOBOM HAIPABIICHUH,
00BIYHO OOJIBIIIE CYMMBI BO3JICHCTBUHN KaXa0T0 (hakTopa B OTAEITHHOCTH.
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Prcl0. i3MeHeHne KOppO3UK CTaabHOU CBII/C B pa3IMYHBIX 30HAX OKEaHa.
1,2,3 —30HBI IEPEeMEHHOTO CMAuYUBaHUS 1)1 TIPUIIUBAX U OTJIMBaX; 4 —30Ha
TIOJTHOTO TIET P Y’)KCHHS B BOJIY OKeaHa; 5 —30Ha JIOHHOTO TPyHTa

Puc.9. Usmenenue conenoctu Boabl U), coneprkanus kuciaopoaa (2)pH (3) u
temnepatypsl (4) o rmyouHe Tuxoro okeaHa

Ha 6osbinx riryOuHax CKOPOCTh KOPPO3UH HIKE, Y€M B IOBEPXHOCTHBIX CIIOSIX
'(puc.10).Cpeanare CKOPOCTH KOPPO3UH YTICPOAUCTON CTATTH YMEHb-



IAIOTCS C TIyOMHOM MOTPY>KEHUS, & CTETIEHb MECTHBIX MOPAKEHUHN
noBbIaeTcs. POCT riryOuHBI KaBepH CBSI3aH ¢ HEPABHOMEPHOCTHIO OOpacTaHus
MTOBEPXHOCTU METaJIa )KUBOU U HEXKMBOW OPraHUKOM U 00pa30BaHUEM Map
augdepeHInaIbHON adpallii U3-3a HEOIMHAKOBOTO MPUTOKA KUCIOPOa K
OTJEJIbHBIM YYacTKaM MOBEPXHOCTH Hu3kue CkopocTH KOppO3UHU MOTYT OBITh
OOBSICHEHBI HU3KON TEMIIEPATYpPO U Majlol CKOPOCTBIO IIEPEMELIEHMSI CIIOEB
BOJIbI, YTO YMEHBILAET MPUTOK KUCIOPOJa BCIEACTBUE TP Py3un u
KOHBEKI[MOHHBIX TOKOB.

KOPPO3MOHHA S CTOMKOCTh METAJIJIOB B MOPCKOI BOJIE

CKOpOCTH KOPPO3UHU YTIAEPOIUCTHIX U HU3KOJIETUPOBAHHBIX CTAJICH, a TAKKe
YyT'yHOB B MOPCKOM BOJIE OTINYAIOTCA He3HAUUTENbHO. CKOPOCTh KOPPO3UHU
YTIIEPOAUCTON U HU3KOJIETUPOBAHHOM CTAJIM B MOPCKOM BOJE IIPU IIOJTHOM
MOTPYKCHHUH U JUTUTEIBHBIX UCTIBITAHUAX Koebmercs B mpeaenax 0,08—0,12
MM/TOJT, © MAKCHMAaJTLHBII TJTyOMHHBIN ITOKa3aTelb AT CTAINA 0€3 OKAIMHBI
cocraisieT 0,3—0,4mm/roa. Vike Tociie TOAMYHON BBIACPKKA JOCTUTACTCS
JIOCTaTOYHO MOCTOSTHHOE BO BPEMEHH 3HAYCHHE CKOPOCTH KOppo3uu. BBenenune
JICTUPYIOITUX 3JIEMEHTOB 10 5 Y0 B CTabh MaJIo BAUSET HA CKOPOCTH KOPPO3HH.
HckitoueHne npeAcTaBisieT XpoM, HauuHas oT 9 Y0XpoMa CUIIbHO pacTeT
MeCTHasi KOppo3us ctayiu. JlerupoBanue cTainu OJHOW MeJIbIO B YCIIOBUSX
MOPCKOM KOpPPO3UH B OTIMYUE OT aTMOC(HEPHOI KOPPO3UU HE AAeT
HOJIOXKHUTEIBHBIX PE3YJIbTATOB./

Hep:kageroiye ctaiay B MOPCKOW BOJIE MPU JOCTATOYHO CUIILHOM a’paliuu
00J1a71a10T BBICOKOM CTOMKOCTBIO K 0011IeH KOPPO3HH, OAHAKO CKJIOHHBI K
CUJIbHOW MECTHOU KOPPO3HH, OCOOCHHO B 3aCTOMHBIX 30HAX, OTPAHUYHBAIOIINX
a’panuio. PaznmuuHbie MapKu HEPKABEIOIINX CTAJEN JOBOJBHO CUIIBHO
pa3IMyaroTCs Mo CKOPOCTH Pa3BUTHS MECTHOM Koppo3uu. Hanbosee ycTOWUYMBEI
XPOMOHUKEJICBBIE CTAIM ayCTEHUTHOTO KJIAacca, OMOJHUTEILHO JISTUPOBAHHBIC
MOJIMOIEHOM, a Han0oJIee MOABEPIKEHBI MECTHOM KOPPO3UHU MTPOCTHIE XPOMUCTHIC
cTanu. B cnoKOMHOM MOPCKOM BOJAE HEPKABEIOIIMUE CTAIH, HE JISTUPOBAHHbIE
MOJIMOJIEHOM, HE UMEIOT MPEUMYIIECTB MePel YTIIEPOAUCTHIMU CTAISIMU 11O
CKJIOHHOCTH K MECTHOU KOoppo3uu. OHAKO B OBICTPOJBUKYILIEHUCS MOPCKOM BOE
MECTHasi KOPPO3Usl YIIIepOAUCTON cTaiau OyAeT BO3pacTarh; a KOPPO3Us
HEPKABEIOIIEH CTall — 3HAYUTENIbHO CHIKAThCS. Tak, MakcUMalibHasi CKOPOCTh
o0pa3oBaHus mUTTUHTa Ha cTtanu Mapku 1X18H9 B crokoitHO# Mopckoit Boje
oObu1a oKo0J10 1,85MM/T01, B TO BpeMs Kak MpU CKOPOCTH JIBUYKEHHUS MOPCKOM
Bojbl 1,2—1,5M/c pa3BuTre MecTHOM Koppo3uu cHrkanock a0 0,09-0,Imm/roz.

CIUIaB......cevnenn. Tl  Ti-6Al-4V  T1-13V-1ar-3A1
CKOpOCTb KOPPO3UH, MKM/TO............ 7,4 11,2

9,7

CIuIaB.............. Ti  Ti-5AI-3Sn Ti-7Al-2NbFa

CKOpOCTb KOOPO3UH, MKM/TO/I........... 74 56 4,1

Tutan 061a1a€T OTIUYHON CTOHKOCTBIO K CTPYEBOM U
KaBUTALIMOHHOU



KOPpPO3UM B MOPCKOM BOJ€. BBICOKYIO CTOMKOCTH K 3pPO3MOHHOM KOPPO3UH
nokaszanu cmiaBel 11— 6A1-4V u Ti-7Al-2Nb-ITa. Tutan oOnamaer BBICOKOH
CTOMKOCTBIO K NHUTTUHTOBOM, IIEIEBOM M MEXKKPUCTAUIUTHOM Koppo3uu. OH He
KOPPOJIHUPYET MO CIOEM OTJIOKEHUU W JIAKOKPACOYHBIX MOKpbITHW. B mocnennue
roJibl TPOBOJATCSA OOIIMPHBIE MCCIENOBAHUS KOPPO3UOHHOTO PACTPECKUBAHUS
TUTAHOBBIX CIUIABOB B MOPCKOM BOJIE, MPUYEM 0COO0E€ BHUMAaHUE YAENAETCs CIijlaBaM
T1-6A1-4Y; TI-6Al-6V-2Sn; TI-3Cu; Ti-7Al-2Nb-ITau TI-8Mo0-8V-2Fe-3- Al

be3ycnoBHbIE JOCTOMHCTBA TUTAHOBBIX CIUIABOB — BBICOKAsi CTOMKOCTh K 0011Ien
KOPpO3UH, JOKAJIbHBIM BHJIAM KOPPO3MOHHOIO pa3pylICHHs] B MOPCKOM BOJAE B
COYETaHHU C BBICOKOM MEXAHUYECKOW MTPOYHOCTHIO, MAJIOW IO CPABHEHUIO CO CTAJIBIO
IUIOTHOCTBIO, W JIp. JAENAOT TUTaH M €ro CIUIABbl BECbMa IEPCHEKTUBHBIM
KOHCTPYKIIMOHHBIM MaTE€pHUaJIOM JiJii OTBETCTBEHHBIX MOPCKHX COOpYyXeHuil. Tutan
HE JIMIIEH HEKOTOPBIX HEJOCTATKOB, K KOTOPBIM OTHOCUTCS €r0 HU3KAsl CTOMKOCTH K
OounonornueckuM ¢GopMaM KOPpPO3UH, a TAKKE €r0 CIOCOOHOCTh MHTEHCU(UIIUPOBATH
KOPPO3UIO IPYTUX METAIUIOB, HAXOASIIUXCS C HUM B KOHTAKTE.

_ 1.4.7KOPPO3MOHHA S CTOMKOCTH METAJIJIOB B MOPCKOI BOJIE

CKopocTH KOPpO3UH YIIEPOAUCTBIX U HU3KOJETUPOBAHHBIX CTAJIEH, a TAKXKe
YyTYHOB B MOPCKOW BOJE OTJIMYAIOTCS HE3HAYUTENIbHO. CKOpOCTh KOpPpO3UH
YIJIEPOAUCTON W HU3KOJETMPOBAHHOW CTAIM B MOPCKOM BOJAE NPU ITOJTHOM
MOTPY>KEHUU W JJIUTEIBHBIX HCHBITAaHUAX Kojebiercs B mpenenax 0,08—0,12
MM/TOJI, ¥ MAaKCUMaJbHBbIA TJIyOMHHBIA TOKA3aTedb JJis CTald 0€3 OKAaJIMHBI
cocraBiisier 0,3—0,4 mm/ron. VYke mociae TOJAWYHON BBIICPKKHA JIOCTATACTCS
JOCTATOYHO TIOCTOSTHHOE BO BPEMEHM 3HAYEHHE CKOPOCTH KOppo3uu. Baenenwne
JETUPYIOMNX 3JIEMEHTOB 10 5 % B cTrash Manmo BIMSIET HA CKOPOCTh KOPPO3UH.
Hckmrouenune mpeacTaBisieT XpoM, HaunHas OT 5 % XpoMa CHIILHO pacTeT MECTHas
KOoppo3us ctaid. JlerupoBanue ctany OJHOU MEbIO B YCIOBUAX MOPCKOU KOPPO3UH
B OTJIMYHE OT aTMOC(EPHOIM KOPPO3HUH HE JIACT IMOJIOKHUTEIBHBIX PE3yJIbTaTOB./

Hepxkageromuye cranm B MOPCKOM BOJE IIPU AOCTATOYHO CWJIBHOW a’paliu
00J1a1al0T BBICOKOW CTOMKOCTBIO K 0OIIIel KOPPO3UH, OJJHAKO CKJIOHHBI K CHIIBHOM
MECTHOW KOPpO3UH, OCOOEHHO B 3aCTOMHBIX 30HAX, OTPAHMYMBAIOIIMX a3PallUIo.
PaznuuHble Mapkyh HEp)KABEIOLIMX CTajleld JOBOJBHO CHJIBHO Pa3JIMYAOTCS 10
CKOPOCTH pPa3BUTHSI MECTHOM Koppos3uu. Hauboree ycTONYMBBI XpOMOHHUKEIEBHIE
CTaJIu AyCTEHUTHOIO KJIacca, IOMOIHUTENBHO JIESTMPOBAHHBIE MOJIMOEHOM, a HauboJee
TIIOJIBEPKEHBI MECTHOU KOPPO3UM MPOCTHIE XPOMUCTBIE CTAUIU. B CITOKOMHON MOPCKOM
BOJIC HEP KABEIOIINE CTAIH, HE JIETUPOBAHHBIE MOJIMOACHOM, HE UMEIOT MPEUMYIIIECTB
nepesl yriaepoAUCTHIMUA CTAISIMA MO CKJIIOHHOCTHM K MECTHOM Koppo3uu. OIHAKO B
OBICTPOJBIDKYILIEHCS MOPCKOM BOJIE MECTHAsi KOPPO3Usl YITIEPOAUCTON CTanu OyIeT
BO3pacTarh, a KOPpPO3Us HEPKABEIOLIEW CTald — 3HAYMTEIIBHO CHMXKAThCA. Tak,
MaKCHMaJlbHasi CKOPOCTh 0Opa3oBaHus NMUTTHHTa Ha ctanu mMapku 1X18H9 B cmo-
KOWHOW MOPCKOU Bojie Oblia okosio 1,85 mMm/roa, B To BpeMsi Kak NMPU CKOPOCTH

IBWOKEHUS MOPCKOH BoJbI 1,2—1,5M/c pa3BuTie MECTHOM KOPPO3UH CHIKAIOCH 10
0,09-0,1mm/ron.

CIiaB . .oovveeeennn. T1 T1-6A1-4Y TI-13Y-11Cr-3A1
CKOpOCTh KOPPO3HUH,
MEKM/TOM. « o v vvvenn 7,4 11,2 9,7

CmnaB. ............. T T1-5A1-381 T1-7A1-2Mb-1Ta



CkopocCTb KOOPO3UH,
MKM/TO. ..o .. 7,4 5,6 4,1

TuTan 00aaeT OTIAMYHON CTOMKOCTBIO K CTPYEBOM M KaBUTAITMOHHOW KOPPO3UH B
MOPCKOH BOZIe. BBICOKYIO CTOMKOCTD K 3pO3HOHHOM KOPPO3UH MOKA3H CIUIaBbl Ti—
6A1-4V u Ti-7A1-2Nb-1Ta. Turan 001a1a€T BBICOKOM CTOMKOCTBIO K ITMTTHHTOBOM,
HIETIEBOM U MEKKPUCTAJUIMTHOM KOppo3uK. OH HE KOPPOAKPYET MO CIIOEM OTII0KEHHIM
1 JIAKOKPACOUYHBIX OKPBITHI. B mocnennue rojibl mpoBOASTCS OOIIKUPHbBIE
UCCIIEIOBaHMS KOPPO3MOHHOTO PACTPECKUBAHUS THTAHOBBIX CILIABOB B MOPCKOM BOJE,
pryYeM ocoboe BHUMaHue yaensercs ciiaBaM TI-6A1-4Y; T1-6A1-6V-2Sn;T1-3Cu;
T1-7A1-2Nb-1Ta u TI-8Mo-8V-2Fe-3- A1

be3ycnoBHbBIE JOCTOMHCTBA TUTAHOBBIX CIIJIABOB — BBICOKAsI CTOMKOCTD K OOILEH
KOPPO3HH, JJOKAJIbHBIM BHJIaM KOPPO3UOHHOTO Pa3pyLICHKsI B MOPCKOM BOJIE B COYETAHUU
C BBICOKOW MEXaHUYECKOW MTPOYHOCTHEO, MAJIOMN MO CPABHEHUIO CO CTAJIBIO IIOTHOCTBIO, U
Jp. JETIAXOT TUTAH U €TO CIUIaBbl BECbMA MEPCIIEKTUBHBIM KOHCTPYKIIMOHHBIM MaTEPUAIIOM
JUTS1 OTBETCTBEHHBIX MOPCKHUX COOPYKEHUI. TUTAaH HE JIMIIIEH HEKOTOPBIX HEJOCTATKOB, K
KOTOPBIM OTHOCUTCSI €T0 HHU3Kasi CTOMKOCTh K OMOJIOTUYEeCKUM (hopMaM KOPPO3HH, & TAKKE
€r0 CIIOCOOHOCTh MHTEHCU(PHUITPOBATH KOPPO3UIO IPYTUX METAIUIOB, HAXOMSAIINXCS C HAM
B KOHTAKTe.

1 .5.Koppo3sus B AByx(}a3HbIX cpenax.

3a KpuTepHii KOPPO3MOHHOW arpeCcCMBHOCTH CKBaKMHBI HENb3s OpaTh TOJIBKO
KOJIMYECTBO JOOBIBAEMOI BOJBI — HEOOXOJUMO YYHTHIBATH COOTHOIIIEHUE BOJBI U
yraeBoAopoaHOU ¢a3bl. Benmnumna BOMOHEDTSHOTO OTHONICHHS TSI KOHKPETHBIX
MECTOPOKICHUN MOKET OBITh HCIOJB30BaHa B KAUECTBE CIIEIM(PUICCKOTO TTapamMeTpa
JUTSI XapaKTEPUCTUKH U TIPOTHO3UPOBAHUS KOPPO3HH HA HE(PTETTPOMBICIIAX.

N3BecTHO, YTO BIMSIHUE MPUPOJBI M KOHIICHTPAIIMH COJIEH B BOJHOM PacTBOPE
MOXET OBbITh pa3UyHbIM. B 3TOM milaHe paBHOBeCHME MeEXIAy KapOOHATOM U
OukopOaHaTOM W JIBYOKHCHIO  yIJIepoJla HMMEET ONpENeJIEHHOE 3HaueHUE.
JIByyriekuciaple COJM KalbliMsl WM MarHus MOpU  Pa3jokKEeHUH MO PeaKIUH
Ca(HCOs)2 = CaCOst+CO2tH20 oOpa3yer ocaloK YIJIEKHCIBIX COJIeH B BHJE
3alUTHOTO CJIOsl Ha noBepxHocTU MeTaiia CO2 B BoJie MPUBEICHHAS peakIus UJIET B
0o0paTHOM HaIpaBJIEeHUWHU, OCAJOK HE BHIMAJAECT, U JAKE PAHEE BBHIMABIIUN 0CAJIOK
MOYKET PACTBOPUTHCS, U 3AIIUTHBIN CJIIOW pa3pylIaeTcs.

B »ecTkoil Boje 00pa3oBaHue 3alUTHONW M3BECTKOBOM IUIEHKH 0oJiee BEPOSTHO,
9YeM B MSTKOW MMOATOMY KECTKHE BOJIbI MEHEE arpeCcCHUBHBI, YeM MSTKHE. MATKYIO
BOJy YaCTO yIaeTcs CACaTh MEHEE arpeCCUBHOM, T00aBIsAs B HEE U3BECTh, OJHAKO B
MPUCYTCTBUM KHUCJIBIX Ta30B Pa3HOCTh B CKOPOCTH KOPPO3HWH B JKECTKOM U MSTKOU
BOJIC 3HAYUTEIIPHO YMEHBITIAETCSI.

HccnepoBanue BIMSHUS HMOHHOTO COCTaBa BOJIHBIX PACTBOPOB Ha KOPPO3UIO
cranim Mapku 20 Ob110 MpoBeneHo B padorte [|. Ha puc. Ilpeacraiensl pe3yabTaThl
uccienoBanus ckopoctu kopposun craaud 20 B 1 u pactBopax KBr, KCl, N&SOs, a
takocke HCOOH u CHs3COOH. Eciu B pactBope HE COIEPKUTCS CEPOBOJIOPOI,
CKOPOCTh KOppo3uu cTanu Bo3pactaeT B mocienoBaTenbHocTn KBr, KCl, NaSO,
HCOOH, CHsCOOH. CepoBomopoa BO BCE€X HCCIEIOBAHHBIX pPacTBOpax
YBEIIMYUBAET CKOPOCTh Koppo3uu. Dddekt crumynupoBanus (146%) naubonee
BBICOK B PacTBOpE, COAEpXKAIIeM XOpOIIo aAcopOupylolue aHUOHBI Opoma, a B
pactBopax KCl u N&SOr, aicopOrimonHas crmocoOHOCTh aHHOHOB KOTOPBIX pa3iIndHa,
apdekr crumynupoBanus oguHakoB (58%). Otcroma ObUT ceNaH BBIBOJ, YTO HET
CBSI3U MEXIYy aJCOPOIMOHHON CHOCOHOCTHIO AHWOHOB H CTUMYJHPOBAHUEM



CEpOBOJIOPOAOB CKOPOCTH KOpPpO3UM. BHAMMO B KOHTPOJIUPYIOWIEH CTaguu
KOPPO3MOHHOTO Tpoliecca MPUHUMAIOT Y4acTHe KaK CEpPOBOAOPO, TaK M AHUOHBI
pacTBopal].

HccnemoBanusi ~ BIUSHUS ~ KaTHOHHOTO ~ COCTaBa  CoOJiel B BOJHBIX
CEPOBOIOPOACOJCPKAIIMX PACTBOPAX  XJOPUAOB HA CTENEHb OXPYIMYUBAHUS
yIAepoAMCTON craiau mokasaino, uro B pactBopax NaCl, LICI, KCI crams
oXpyImyuBaeTcs B OoJjbliel crereHd, yeM B pactBopax MgCl, BaCk, CaCh. Dto
MOJKET OBITh CBS3aHO C MEHBIIIEH PACTBOPHUMOCTBHIO CEPOBOJIOPOAA B DIEKTPOIUTAX
BTOPOM TPYNIIBI COJIEH.

Kak n3BecTHO, B COJIEBBIX PACTBOPAX CEPOBOJOPO OXPYITUYUBAET CTAIb MPU BCEX
3HaueHusAx pH, oaHako creneHp oxpymnuumBaHusA 3aBucuT OT pH pactBopa. B
pactBopax NaSOs, NaCl, NaBr, NaJ¢memaromux 3naueHue pH pacTBopa B KHCITyIO
00J1acTh, CTENEHb OXpyMYHMBAHUS cTainu Oonbine, uem B pactBopax NaS, NaCoOs,
MoIIeIaunBaIoNuX pacTBop. CTeneHb OXpyMUUBaHUS B TIEPBOM TPYMIE PACTBOPOB
coctaBiset 50 — 55%po Bropoit 15 — 20%.

Conu, obecrneunBarolye yCTOWYMBOE conaepkanue pH B mienouyHoil oOnactw,
3HAYUTENIFHO YMEHBIIIAIOT CTETICHh OXPYITYMBAHUS JJaXKe TIPHU BHICOKUX COACPKAHUIX
HS u H2S B pactBope. B mpucyTcTBUM comieil HATPUS pa3IMIHOTO aHHOHHOTO COCTaBa
NaCOs, NaPO:, mnosbimatrommx pH cpenpl, CKOpOCTh KOPPO3UU 3aMETHO
YMEHBIIIAJIOCh, a TIPY HAJIMYMU B BOJHBIX PacTBOpax coliel meaodnbix MetanioB KCl
NaCl, NaSO:, NaBr, nonmkaronux pH cpenbl, CKOPOCTbh KOPPO3UM HHTEHCHBHO
MOBBIIIAIOCK]].

C yBemnuennem koHneHtpauuu NaCl no 200 r/n comeprkanue pacTBOPEHHOTO
CepOBOJIOPOJIA TANaeT MOYTH JHHEHHO mnpumepHo 3,8 mo 1,7 r/n. D10 M3MepeHue
KOHIIGHTpAIlMU CEPOBOIOpOaa 0e3 ydeTa BIUSHHS HMOHOB XJIOpa Ha KOPPO3UOHHBIN
MIPOIIECC TOJDKHO OBLI0 ObI IPUBECTHU K 3aMEJICHUIO CKOPOCTH KOPPOo3uu. MakcumyMm
CKOPOCTH KOPPO3HHM U BOAOIMPOHUIIAEMOCTH MPUXOIUTCS npumepHo Ha 2 — 3 %
MuHepanu3anuu, a yBenuueHue kouueHntpamuu NaCl Gomee 3% mnpuBoaut K
3aMETHOMY TOPMOXCHHIO BOJOMPOHUIIAEMOCTH W CKOPOCTH KOPPO3WH, KOTOPBIC
MeHstoTes cumbOaTHo. Takum oOpasom, BiausHue NaCl ma ckopocth Koppo3uu u
BOJIOPOIOTIPOHUIIAEMOCTh JBOSIKOE B 3aBUCHIMOCTH OT €T0 COJEPKaHUSI.

[Ipu OOBIMHBIX TeMmepaTypax YBEIWYCHHE COJCp)KaHUS KHUCIOpoAa B
HEUTpaIbHOW BOJHON Cpelie CHayala YyCKOpsSeT KOPPO3WIO CTald, a IoCIe
JOCTHKCHHS OTPEACTICHHONW, KPUTUYECKOW KOHIIEHTPAIMKA KHCIOpOaa CKOPOCTh
Koppo3un mnanaer. M3BecTHO, 4TO B NEPEMEIIMBAEMOM AUCTUIUIMPOBAHHOM BOJE
KpUTHYCCKass KOHIICHTpAIs Kuciiopoaa paBHa 12 moiw/in. B npucyTcTBUM colielt U
IIPY TIOBBIICHUHM TEMIIEpaTyphl KpUTHUYECKash KOHIICHTPAIMs KHUCIOPOJa pacTeT, a
pu OOJBIIMX CKOPOCTSAX MOTOKA — YMEHBIIACTCS.

D10 OBUIO JKCIEPUMEHTAJIbHO IOKa3aHO B pabore B pabore [| : cremeHb
OXPYMUUBAHUS CTATHLHOTO IMIJIMHIpA MPH YBEIMYCHUH CKOPOCTH €r0 BPAICHUS B
CepoBOIOpOAOCoAepKaIel OypoBol nmpoMbiBouHOM xuakoctu (BITK) HenpepbsiBHO
yBEJIMYUBAJIACh B Cllydyae OTCYTCTBUs aOpa3uMBHBIX YacTull, a npu Hammuuu B BIDK
reMaTuTa CTAaHOBWJIACh HHUYTOXXHO Majod TpH JOCTATOYHO OOJBOM CKOPOCTH
BpAIEHHS CTAILHOTO WIHHIpa (puc.).

Hannuue yrmeBomopona B AByx(da3HOW cpeie BHOCHT — OMpeEeNICHHBIC
3aKOHOMEPHOCTH B KOPPO3WOHHBIN TPOIECC M HABOJOPOKUBAHHME CTalu. BnusHue
yIIEBOJIPOJOB B IBYX(a3HOU cpene ompenenseTcss MHOTMMH (akTopamu. | TaBHBIC
W3 HHUX CJENyIolMe. KOJUYECTBEHHOE COOTHomeHue a3, XapakTep Hux



pacmpeziesieHusi, CKOPOCTh MEpPEeMENINBaHus, MpUpoAa U (U3UKO — XUMHUYECKHE
CBOICTBa  YIJIEBOJAOPOJOB W Jp. YIJIEBOAOPOJABI MOTYT OKa3blBaTh Kak
CTUMYJIMPYIOIIHE, TaK W 3aMeJUISIONIee BIMSHIE Ha CKOPOCTh KOPPO3HH. Y BEIUCHUE
CoNlep’KaHus BOABI B JBYX(a3HOW MEpeMElInBaeMOl CHCTEME MPHUBOIUT K POCTY
arpecCUBHOCTH Cpejibl, HanboJiee pe3ko npu coaepxkanuu Boabl 50 — 60% fuc.); B
NPUCYTCTBUM MOHOB XJIOPA CKOPOCTh KOPPO3HH TAaKXKE PACTET, OJHAKO HAYWHAs C
50% BoaBl, POCT CKOPOCTH KOPPO3WUHU 3aMeisieTcs. BiusHue HOHOB XJopa
ompeAensercs, MO0 BUAMNMOMY, KOHKYPUPYIOUIMM BO3JCHCTBHEM  aacopOInu
YTIEBOJAOPOIOB U MOHOB XJiopa. [oBeITIIeHNE TeMIepaTypsl MPUBOAUT K CMEIIEHUIO
MaKCHMyMa CKOPOCTH KOPPO3UU B CTPOHY OOJIBILIETO CO/IEP>KaHUs BIIaTH.

[IpencraBnsier MHTEpEC BIAMSHHE XapakTepa CEPOBOJIOPOJICOAEPIKAIIETO MOTOKA
Ha CKOPOCTHb KOPPO3WHM W CTENEeHb OXpymuyuBaHus. [Ipy MCHBITAHWM HETOABUKHBIX
o0pa3loB B  CEpOBOJOPOACOACpXKAIIEM TMOTOKE, NEPEeMEUIMBAaHUE KOTOPOTO
OCYIIECTBIISIM  0apOOTUPOBAHUEM CEPOBOJOPOJIOM, KOPPO3HS MPOXOIUT Uepe3
makcumyM mpu 353 K, W OHa 3HaYMTENBHO HIDKE, YeM Ha BpalIarOIINX
o0pa3iax.CKopoCTh KOPPO3HU OMPEACIACTCS TEMIEpaTypoll W PEKUMOM TEUSHUS
MOTOKA, a CTENEHb OXPYITYUBAHMS 3aBUCUT TOJIBKO OT TEMITEPATYPHI.

beuto mpoBeneHo ucciaenoBaHue BIUSHUS CEPOBOAOPOAA Ha CKOPOCTh KOPPO3HUU
cramu 20 ko B moTOKe BOABL. CKOpPOCTH KOPPO3MHM ONPESISUIA B IPOIECCe
AIIEKTPOXUMHUYECKUX MCCIIEAOBAHUH, a TAK)Ke MO TOTePEe MACChI JKejle3a B pe3ysibTaTe
TaTUpOBaHUsl pacTBopa. ComocTaBieHUE PEe3ybTaTOB IMOKAa3aio, YTO B OTCYTCTBHU
CEpOBOIOPOA CKOPOCTH KOPPO3HUH, OINpeaeseHHble 000MMH CIoco0aMu, COBIAAI0OT
C JOCTAaTOYHOW TOYHOCTHIO, OJJTHAKO HACHIIIEHHE PACTBOPA CEPOBOJAOPOJOM MPUBOIUT
K PE3KOMY pacXOXACHHIO pe3ynbTaroB. CKOpPOCTh KOPpO3WH, OIpeaeNeHHas I0
pe3yJpTaTaM TaTUPOBAaHMs, OKa3alach 3HAUYMUTENBHO OOJbINE, YeM OIpeaeseHHas 1Mo
pe3yiapTaTaM SJIEKTPOXUMHUYECKHX HCCIENOBaHUM. OTO pPACXOXKICHHE MEXIY
BEJIMYMHAMU CKOPOCTH KOPPO3UM MOKET OBITh OOBSCHEHO B3aHMOAECHCTBUEM CO
CTAJIBIO TIPOYKTOB OKUCJICHHSI CEPOBOIOPOJa KUCIOPOIAOM BO3ayxa. B pesymbrare
OKHCJICHHS CEpOBOJOpOoAa 00paszyeTcsi KOJUIOMAHBIA pacTBOp CEpbl, O YeM
CBUJICTEILCTBYIOT MYTHOCTh PAaCTBOPOB U PE3yJbTaThl UX KaYECTBEHHBIX PEAKIUN C
NUPUIAHOM. DTO TOJATBEPKIAET TEPMOJUHAMUYECKYI) BO3MOXKHOCTH OKHCIICHUS
CEpOBOIOPOa B JAHHBIX YCIOBHSIX C 0Opa3oBaHUEM CyNIb()ATOB M AJIEMEHTapHON
CEPBI M CITIOCOOHOCTH CEPHI pearupoBaTh CO CTaIbI0, 00pa3yst CyIb(UIbI.

C TOBBIIICHHEM COJIEp)KaHUs BOJIBI B HEPTIHOW OMYJIbCHH CHU)KACTCSA
OTpULIATENIbHOE BIMSHUE cepoBoaopona. Hampumep, eciu cepoBoaopona B
PaKTHUECKON 0e3BOAHON He(TH CHUXKAeT mpeaen ycrajgoctu cranu ot 250 1o 160
Mra, a B et ¢ 44% -Hbim comepxanueM Boawl ¢ 180 mo 160 Mna, To Hanuyme
CEpOBOJIOPOA B IIACTOBOW BOJie O6e3 HedTH cHIKaeT mpeaen ycramoctu ¢ 60 o 50
Mna.

Tun smMynbcUM 3aBUCHUT HE TOJBKO OT OOBEMHBIX COOTHOIICHHH JJIEKTPOIHUT —
YIIEBOJIOPO, HO U OT IPUPOJIBI YIIIEBOJAOPOIa. YTIEBOIOPOABI MapapuHOBOTO psifa,
OKTaH M TEeKcaJeKaH CIoCcOOHbI O0pa30BBIBATH ASMYJILCHU BOJAA B Macjie IpHU
CONIEpP’)KaHWU YTJIEBOJOPO/Aa TEM MEHBIIEe, YeM BHIMIE MOJIKYJSIpHAs Macca
yriaeBojgopoaa. Tak, OKTaH 3aMETHO CHHUYKAET AJIEKTPONPOBOJHOCTh CHUCTEMBI TPU
50%, rekcagexkan yxe npu 25%. OnHAKO YMEHBIIEHHUE AJICKTPOINPOBOJIHOCTH
CUCTEMBI HE MCKJIIOYAaeT BO3JECHCTBHE HAa METAJUT JEKTPOJINTA, TaK KaK COyJapeHue
MUIEIUIBI O METAI TPUBOAUT K €€ Pa3pylIeHUI0 W CMadyuBaHUIO MeTajia
IIEKTPOITUTOM.



Hedtp 001amaet BRICOKON CMaunBaeMOCTHIO TIOBEPXHOCTH METAIIA TTPU HATHYNN
B Hell Ha(TEHOBBIX KHUCJIOT, MOBBIIIAIOIINX €€ aJCOPOLMOHHYIO CIIOCOOHOCTB.
AncopOumoHHasi  CMOCOOHOCT,  HEPTH  BBIIE, YeM Yy  HWHAUBHAYyaJIbHBIX
yIIIEBOIOPOAOB. AJICOPOIIMOHHAS CITOCOOHOCTh YTIIEBOIOPOAOB PACTET YBEITUICHUEM
MOJICKYJISIPHOM MacChl M pacrojaraetcs B psaa HePTh>0KTaH>0CH30I>IIUKIOTEKCaH.

[Tpu ManbIX KOHIEHTPAIUAX YTIIEBOAOPO Bl 00JIaAI0T JIyUIlel CMAaYMBACMOCTRIO
MOBEPXHOCTH CTald, YeM npu Oonbmmx. [Ipu OONBIIMX  KOHIEHTPAIUAX
YIJIIEBOJIOPOJOB YMEHBIIACTCS CKOPOCTh KOPPO3UHM B CBSI3M CO CHU)KCHHEM
IIPOBOJIUMOCTH CPE/IBI.

CremeHp arpecCMBHOCTH CaMUX YIJIEBOJOPOJIOB 3aBUCUT OT TEMIIEPATypPhl
BO3TOHKU. HambombIas CKOpoCTh KOppO3un HaOII0MaeTCs BO (PPAKITUAX, KUIISIITIX
npu Temneparypax 363 — 37XK.

YTIeBogopoasl MOTYT H3MEHSTh KHHETHKY 3JIEKTPOXUMHUYCCKUX pEaKIHuid B
3aBUCUMOCTH OT aHMOHHOT'O COCTaBa JICKTPOJIMTA M KOHIIEHTPAIIMH HOHOB BOJOPOIA.
B pacTtBOpe X/opucTOro HAaTpUS U B PACTBOPE YKCYCHOW KHCIIOTBHI B NMPHUCYTCTBUHU
WHIMBHUIYAIBHBIX YTJIEBOJOPOAOB OKTaHAa, OEH30Ja, IMKJIOTeKCaHa HaOII0aaoch
yBEIIMYCHUE KOPPO3UOHHBIX IMOTEPh. DTO OOBSICHICTCS HAIWYHNEM pPAaCTBOPEHHOTO
KHCJIOPOJIa B YTIEBOAOPOAAX, YTO MIPUBOIUT K MOBBIIICHUS COJIEPKAaHUS KHCIOPOIa B
CUCTEME€ W YBEJIMYCHUIO JIOJM KOPPO3MOHHOTO TpoIecca, MPOTEKAIIIEro ¢
KUCJIOPOJIHOM Jenonspu3anuei [|. YBequueHne KOPPO3MOHHBIX TMOTEPh B PaCTBOPE
xjopuctoro Hatpusi coctraBiasiiio B cpenHem 20 —30%,a B BOJHBIX pacTBOpax
YKCYCHOM KHCIIOTBI CKOPOCTh KOPPO3HWH BO3pacTajio 3aMETHEEe, YeM B PacTBOPE
XJIOPUCTOTO HaTpus. HaBojopokuBaHWE B TPHUCYTCTBHHM CEPOBOAOPOIAa B 00OMX
pacTBOpax yMEHBIIIAETCs, 4TO B paboTe [| OOBICHICTCS CBSI3bIBAHHEM KHCIOPOJIOM
aacopOupoBaBmiero Bogopona mo peakiuu Y2 Oz + ZHaxe — H20. B
cepoBoopoacoaepxkammx pactBopax NaCl kommdectso nudpy3noHHO—I0IBHIKHOTO
Bogopona nocrurano 2,2 cm /100 r. BBenenue manbix go0aBok — 6,25% okraHa,
[UKJIOreKcaHa W HepTH npuBelo K ero cHmwkenwio jgo 1,2; 1,0; 1,4cm /100 r
COOTBETCTBEHHO []. BeH30J1 mpu 3TOH KOHIIEHTpAIlMM OKa3bIBaJl MEHBIIICE BIIHUSHUE,
OJTHAKO B CBsI3U C 00Jiee BHICOKOW PacTBOPUMOCTBIO CEPOBOIOPOAa B OCH30J€E, YEM B
OKTaHe U TeM 0oJiee B IIUKIOTEKBOIHOTO

1.5.1.Koppo3uoHHasi CTOMKOCTbh METAJIOB B CEPOBOIOPOICOAEPKAIIMNX CPEAX.

VYBenuuenue riyOMH CKBa)XHMH, MPUMEHEHUE Pa3IMYHBIX METOJIOB YBEIUUYCHHUS
neOuToB ckBaXuH (HarHeranwe mnapa, CO2HacThyHOe CkMraHWe HEeTH W Tra3a B
IIACTe W Jp.) HPUBOMAT K YKECTOUYCHHUIO YCIIOBUH DKCIUTyaTalldd B PE3yJIbTaTe
NOBBIIIEHUS JTaBJICHUS, TEMIIEPATYPhI, COJAEPKAHUS XJIOPHUIOB, YIVIEKHUCIIOIO ra3a u
CEepoBOAOPOAA.

ObecnieyeHre OJITOBEYHOCTH M HAJEKHOCTH OOOPYIOBaHUS MECTOPOXKICHUMN
He()TU M W ra3a B 3HAUUTENILHOW CTENEHU OMpPENeNseTCs palMOHAIbHBIM BBIOOPOM
KOHCTPYKIIMOHHBIX MaTepHalioB U TpeOyeT BHEIPEHUsI HOBbIX, 00Jiee KaueCTBEHHBIX
MaTepHUaoB.

Oaun u3 OCHOBHBIX BUJIOB KOPPO3HOHHOTO pa3pylieHus
ra3oHe(TENPOMBICIOBOTO O00OPYJOBaHMS - CTaTHYECKas BOJOPOJHAs YCTaJIOCTh
(CBY), T.e. CHWKEHHUE JUIMTEIHLHOW NMPOYHOCTH CTAIM B PE3yJIbTaTe BOJIOPOIHOTO
OXpYNUMBAHUS B YCIOBHSX CTaTMYECKOrO0 HarpykeHus wmetaa. llpenen
CTaTUYECKOM  BOAOPOAHOM  YCTAJIOCTH, COOTBETCTBYIOUIMM  MAaKCUMAJIBHOMY
HANPSDKEHUIO, TIPU KOTOPOM HE HaOMIOMaeTcss KOPPO3MOHHOTO — pacTpEeCcCKUBaHUS,




3aBUCUT oT MHOTHX B3aMMOCBSI3aHHBIX (DAKTOPOB. XUMHYECKOIO COCTaBa,
TEPMHUECKONH OO0pabOTKM M MEXaHHYECKHX CBOWMCTB CTald, YPOBHS IPUIIOKEHHBIX
HaNpsHKEHUH, KOJIMYECTBA MOTJIOUIEHHOIO BOJOPO/Ia, COCTOSIHUS ITOBEPXHOCTU U JIp.
BnusiHue stux (akTopoB HE TOJBKO B3aUMOCBSI3aHO, HO B HEKOTOPBIX CIy4yasx U
IPOTUBOMNOI0KHO. [103TOMY HENb3sl paccMaTpuBaTh NPEENIbHBIE HANPSDKEHUS, TIPU
KOTOPBIX HE IPOUCXOJIUT CEPOBOJOPOAHOIO PACTPECKMBAHUSA, KaK aOCOJIIOTHBIE
3HAYEHUs] JIOMYCKAEMbIX HAMpsKEHUI, KOTOpPbIE MOTYT OBITh HCIIOJIIB30BAaHbl IPU
IPOEKTUPOBAHUN OOOPYJOBAaHUS HX CJIENYET PAcCMaTpUBaTh KAaK CPaBHUTENIbHBIE
BEJIMYMHBI [IPU COMOCTABIEHUN CTOMKOCTH PA3JIMYHbIX METAJIJIOB.



OpHako B TIOCIENHEE BpeMs B JIMTEpAType BCTPEYAIOTCS JIaHHBIE,
CBUJIETENIbCTBYIOIIME O cTolikocT CBY cTanu ¢ 6oJee BBICOKUMU MMPOYHOCTHBIMU
xapaktepuctukamu. Tak cramu Mapok 25XI'C, 33XI'C. 35XI'M, 35XI'OM,
110X13, | 10X18 c mpenenom TekydecTu Oosnee 630 Mma He mojBeprajiach
CEpPOBOJIOPOJHOMY PACTPECKMBAHUIO TPU HAINPSHKCHUSAX, OJM3KUX K Mpeaeny
TEKy4EeCTH.

CocTtaB M CTpPyKTypa CTaJld OKa3blBalOT Ha croikocth k CBY ropaszmo
Oojplliee BIMSHHE, YeM Ha OOIIyr0 KOoppo3uio. CyIIECTBEHHO BIHUSAET Ha
cynbumaHoe pactpeckuBanue yriepona. C yBenTudeHHEM KOJMYECTBA YIiiepoja
CKJIOHHOCTh 3aKaJeHHBIX CTalled K Cyab(OUIHOMY pPaCTPECKMBAHHE pPaCTET
BCIIC/ICTBUE YBEIMYCHHS BHYTPEHHHUX HANPSHKEHUN- MPOYHOCTH CcTanmu. Maroe
KOJIMYECTBO BOJOPOJA, TPOHUKAIOMIETO B METaI, HE MOXET BHI3BAThH
JOCTaTOYHBIX JUIsI PAa3BUTUS TPEHIUH JOKATBHBIX TJIACTHYECKUX aepopManuii B
npouyHoM Mmatepuaje. CYuTaeTcs, 4To CTalib TePSAET MIACTUYHOCTh MPU OKKITFO3UH
Bojopona /-12 ky6.cm Ha 100 r meramna. OgHako BOJAOPOIHOE OXPYHMYUBAHHE
MOXKET TPOUCXOJIUTh JaXKe MPU HE3HAUUTEIBHOM KOJIMYECTBE IOIJIOMIEHHOTO
Bojopona. Tak, mmsa cranmu mapkut 4340 (penen npounoctu 1600 MIla)
XAMUYECKUHN COCTAB CJEIYIOUINMN.

KomMnoHeHT C Mn Si Nb Cy Mo Al P S
Conepmanie .

Yo 044 071 (.28 .82 0.79 025 0023 00008 0.0f

CHmXeHNe OTHOCUTENBHOTO CykeHus ¢ 45 1o 3% 11 3Toi cTanu mpou30IILIo
np yposHe HaBogopokuBaHus 0,03 ky6. cm./FOO r. MexaHusM pa3pyllIeHHUs
TAaKOro MaTepuana CBf3aH C aJCOPOIMOHHBIM TMOHM)KEHUEM MPOYHOCTH B
MUKpoAedeKTax, M BCIEJICTBHE HE3HAYUTEILHOTO COMPOTUBIEHUS XPYIKOIO
MaTepHaa K paclpoCTPaHEHUIO TPELIUH IPOUCXOIUT €ro pa3pylICHHUIO.

Hopmanu3oBaHHble CTald HE CKIOHHBI K PAacTPECKHMBaHHE HE 3aBUCUMO OT
arpecCUBHOCTU CEPOBOJOPOJCOJAEPKAICH CcpeAbl NpH COAEpKAHHE B HHX
yraepoaa menee 0,25%.

JlernpoBanue MaJIOYTJIEPOAUCTON CTaIM HUKeJIeM (IOKa CTPYKTypa OCTaeTCs
(GUPPHUIHO - TIEPIAUTHOW) HE BBI3BIBAET CKIOHHOCTH CTAIH K CEPOBOJIOPOIHOMY
pactpeckuBanue. C yBennueHueM cozepxanus yriepona Beime 0,2% H HHUKens
Bhillie 2% B CTPYKType CTaid 0Opa3yeTcsi UrojbyaThlii PeppuUT U MEPIUT, YTO
OPUBOJUT K COJEPNKAHUIO YIAApHOW BSI3KOCTU NMPU KOMHATHOM TeMIlepaType U
TIOBBIIICHUIO CKJIOHHOCTH CEPOBOJIOPOAHOMY pacTtpeckuBaHue. OTmyck craim !:J|
923 K, mpuBojsmieil K pacraay HUrojb4arblX CTPYKTYpP, MOBBIIIAET CTOHKOCTH
CTaJIM K 3TOMY BUAy paspyuienus. [Ipu conepxanuu Boiie 2% u yriepoaa Oosee
0,2% pacTeT CKJIOHHOCTh K CaMO3aKaJIMBAaHUIO MPHU OXJIAKJIECHUU Ha BO3/yXe, 4TO
MOYKET CIY>KUTh TPUYUHOM TIOBBILMIEHHOM CKJIOHHOCTA K CEpPOBOJOPOJHOMY
pactpeckuBaHue. Hukenb yMeHbIIAET COJAEp)KaHUE yriaepoia B MEPIUTE,
BCJIE/ICTBHE YEro CTPYKTypa HUKEJIEBOH CTajal COACPXKHUT OOJIbIIe Mepia Ta, YeM
CTPYKTypa YIJIEPOJUCTON CTadM C TOM € KOHLEHTPAlUU YIIEpPOoJa, C YYeTOM
XPYHKOCTH MEPIUCTBIX YaCTHUI[ 3TO MOXET CIY>KUTb JOMOJHUTEIbHON MPUYUHON
MOBBIIICHHON CKJIOHHOCTH CTaJH K PACTPECKHUBAHUIO.



[Tpu n3ydeHnn BIUSHUS ATFOMUHUS HA CTOJI M KOCTh CTaJIM K BOJOPOTHOMY
OXPYIMUUBAHUIO OBLIO IMOKA3aHO, YTO MPHU JETUPOBaHUHU cTaar Mapku 05XI'™M
amoMmuareM B konnyectBax 0,05u 0,07 %moseiciiiack cTORKOCTE ctaiu kK CKP
HO CPaBHEHHIO KHCJIOTHOMY COCTaBYy COOTBETCTBEHHO B 2 pa3a (BpeMs .TO

pactpeckuBanusg 454) u B 10pa3 (Bpems no pacrpeckuBanus 2204) (puc.11).
Opnako mocnenyrouiee yBeianuenue cojepxkanus amomunus a0 0,1% npuseno k
pe3KOMY yMeHbLIeHU0 cTorkocTH npoTuB CKP 10 3HaueHwus1, XapakTepHOro i
cramu 0e3 moOaBneHwWss anfoMuHUS (BpeMsi 110 pacTpeckuBaHus 25 4).
OntumanbHoe coaepxkanne HuoOusi paBHo 0,08% €m. puc.14). Turtan He
OKa3bIBAET CYIIECTBEHHOTO BIUSHUS Ha MOBbIIIEHUs cTOMKOoCTH K CKP.

Mapraner; yBenMYMBAE€T CKIOHHOCTh CTald K PACTPECKUBAHUIO B
CEpOBOIOPOACOAEPKAICH cpede  .JIpUYEeM OTPHUIATETbHOE BIHSHHUE  €r0
BO3pACTaET C YBEIMUYECHUEM COJIEpKaHUs yriepoaa. Tak , oTpullaTeIbHOE BIUSHUE
Maprasiia Jjig apMmko-keneza , crased mapku 20 u mapku Y8 HauuHaer
HPOSIBIISITBCS MpU €ro coaepxkaHuu 3; 2u 1% cooTBETCTBEHHO , YTO CBA3aHO C
MOSIBJIECHUEM B CTPYKType OCHHUTHOM COCTABIISIIONIEH U MOHUKEHUEM BSI3KOCTU
dbepputa . OgHAKO JITUPOBAHKME CTalM Mapku Y8 MapranieBoi koiaudectse 8%
npugaeT ei croiikocth npotuB CBY B cBsi3u ¢ oOpa3oBaHUEM ayCTEHUTHOMU

CTPYKTYPBEI. )
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Puc.14 3aBucuMOCTh BPEMEHHM J10 KOPPO3UMHOIO pa3pylIeHUs] CTaId MapKu
0O5XIT™™ ot KoJm4YecTBa BBEAECHHBIX DJIEMEHTOB.

HMeroTcst maHHbIe O BIUSIHUU CYPhMBI Ha CIIOCOOHOCTD CTaJM K
MOTJIOIIEHUIO BOJIOPO/Ia U CKJIOHHOCTH K CTATUYHOM BOJIOPOJHOM yCTaNO0CTH
(CBY) . IToka3ano. 4yTo HanOobIIee MOJ0KUTENbHOE BiussHre Ha CBYu
coJiepKaHue BOJOPOJia B
Hu3konerupoBanHo# cranu mapku 09 2C okasbiBaeT cypbpMa B konuuecTBe 02-
'-0,33%.

Job6aBku wmeau g0 0,3% pe3ko yMEHbBIIAIOT CKJIOHHOCTh CTald K
nomoieHuto Bogopoaa (puc. 15) u, cienoBarenbHO, MOBBIIIAIOT €€ CTORKOCTD K
CBY.

N3BecTtHO, YTO Takue TmpuMecH, Kak cepa W ¢ocdhop, 3HAYUTEITHHO
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YBEJIIMYUBAIOT CKJIOHHOCTh CTaJd K PAaCTPECKHUBAHUIO B HaBOJOPOKMBAIOIINX
cpenax. Craym ¢ HU3kUM cojaepkanrem cepbl mMeHee 0,01% He monBepkeHbI
PaCTPECKMBAHUIO HE3AaBUCHMO OT TEMIEPATYPhl KOHIA MPOKATKU U TOCIEAYIOIIEH
TepMudecKkoil o0paboTku. Jlnsi cranu c Oojee BBICOKUM COJAEpPKAHUEM CEpbl
(0,016%)TemnepaTypa KOHIIA IPOKATKH OKA3bIBACT 3aMETHOC BIUSHUE.YEM HHUXKE
TEeMIIepaTypa, TEM BBIIIE€ CKIOHHOCTh CTAJIM K pacTpeckuBaHuio. O4eHb OOJbIIO0e
3HaueHHe umeer Gopma CylbPUAHBIX BKIIOUEHUU. Tak, eciau HeMEeTaUIMYeCKue
BKJIFOUEHUSI UMEIOT BBITSHYTYIO ()OpMY, TO CKIIOHHOCTH CTalId K KOPPO3UOHHOMY
pPaCTPECKUBAHUIO YBEIMUMBAETCS C UX MPOTSHKEHHOCTHIO; TIPU ATOM CKIIOHHOCTH K
pacTpeCKUBAHUIO PACTET TEM OBICTpee, UeM HIKE TeMIEpaTypa KOHIA MPOKATKH.
MuKkpoierupoBaHue CTalli peAKo3eMeIbHbIME ieMeHTamu (PD) unu
BbITJIaBKa ¢ 00pabOTKON CHHTETUYECKUM IIIJIAKOM OKa3bIBAET OJArOMPHUITHOE
BJIMsIHUE Ha ee cBoiicTa. [IpucyrcTBue PO obecneunBaer nomyueHue
cheponnanbHoi GOpMbI HEMETAJUIMUECKUX BKIIOYEHUH, a MUKPOJIETMPOBAaHUE
LEPUEM MOBBIIIAET CTOUKOCTh CTANIM K PACTPECKUBAHUIO B 3-5pas3.
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Puc. 135 3aBHCHMOCTH CKJIOHHOCTH
CTAJIH K NOTJI0WEHHI0 BOJAOPOAA OT

Odcamune npn Xo00Haon npokanike. %
Puc. 16 3aBucHMOCTL CTONKOCTH
CTAJIH K CepoBOAOPOAHOH KOppoO-
3MH 0T BeMH4HHBLI 00KRATHA npH

KOJTHUECTBA coaepRalleica B Hei

Meau. XO.T0IHOH NMDOKATKE.

3amMeTHOE BIMSHHE Ha CKIOHHOCTHh CTall K Pa3pyIICHUIO MO JEHCTBUEM
CEpPOBOJIOPOAA OKA3bIBAET BEIMYMHAM OOKaTHUA TPH XOJOAHOW mpokaTtke. C
YBEIMYCHUEM 00aTas YCUIMBAET U CKIOHHOCTH CTajJl K PACTPECKUBAHUIO MO
BO3JIEHCTBHEM cepoBoiopoaa. OmHAKO Takas 3aKOHOMEPHOCTh CIIpaBeJINBa MPHU
00kaTuUM B Mpollecce XOJOMHOW mpokaTku, npersimaronieid 10 %. Ob6xarue no
10%  3aMeTHO  TOBBINIAET  CTOMKOCTh  CTaldk K  CEPOBOJOPOIHOMY
pactpeckuBanuio(puc. 16).

B Hacrosiiee Bpemsl Julsl U3TOTOBJICHUSI OTBETCTBEHHBIX JIETalle YCThEBOTO
CEPOBOJIOPOACTON KOro  000py/A0BaHMUS IPUMEHSIOT B OCHOBHOM
BBICOKOJIeTupoBaHHble cTayi Mapok X1/H13M3 u 06X20H8M3/12J)1 u crnas
Mapku XHAOMTIHO. IIpuMeHeHrne HepKaBeIOIINX CTalell B HEPTSHBIX U Ta30BbIC




CKBO)XMHAX C arpecCHBHON Cpelod MPEBHINIAET PEHTAOCIBHOCTh JOOBIYU H*
0€30MacHOCTh TPYyJa M BO MHOTHX CIy4YasX SIBJISETCS YKOHOMHYHBIM PEIICHUEM,
MTOCKOJIbKY HWCKIIFOYaeT 3aTpaThl HAa WHTUOWTOPHI WM 3AIUTHBIC ITOKPBITHS H
COOTBETCTBYIOIIIEE OOOpYyJOBaHUE,YMEHBIIAET OOBEM PEMOHTHBIX paboOT H,
CJIEI0BATEIILHO MPOCTOM CKBaXKHH.

beun nccnenoBanbl 5KOHOMHO JIErUpOBaHHbIE cTainu Mapok 08X22 HEM2T;

03X25 H5M2; O3X22H6M2 (B - 76 ) u 04X25H5AM3. Ouu umenn
CJIEIYIOIIME CBOMCTBA!

Mapxka crann (O8X22HO6M2T 03X22HOoM2 0O3X25H5M2 04X25H5AM3
Tsepaocts
HV 30 232 - 248 242 - 263 257 - 263 280 - 282
OuMna 454 485 578 590

Ckopoctb kKoppo3uu B 3% pacTBope
NaCl, mogkucieHHOM YKCYyCHOM KUCIOTOH 10 pH - 3 1 HackIIieHHOM
cepoBogopoaom 10 2000 - 2500ur/n- cramm mapok 08X22H6M2T, O3X22H6M2,
0O3X25H5M2 okazanock 3a 244 pasnoii 0,5; 0,13,

0,12r(xB.M 4) COOTBETCTBEHHO, a 3a 96 u - 0,24; 0,32; 0,2@/(xB.M. 4). Bce
UCTIBITAHHBIC MaTepHalIbl TIOKa3aldW BBICOKYIO cToiikocTh k CBY. OO6pa3sis
3aIBMIKEK CO IIMUHACISIMU U3 cTainu Mapku O3X22H6M?2 Obl1u CMOHTHPOBAHBI B
KauecTBE IIEHTPAJIbHOW AyOnupyromeld Haj CTBOJOBOM YacTh (HOHTAHHOU
apmatypbl pupmbl «Jlroceat» Ha ogHOM U3 ckBaxkuH 10 «OpenOyprra3zgo0Obrya»,
raz koTopbii comepxut 1,5% H2S.B teuenue 6 mec. beuto npousseneno 100
OTKPBITHH -3aKPBITUN 3aJBUKEK, U HAPYIIEHUS paOOTOCIIOCOOHOCTH IIMUHEICH
He OBLIO 3aMEUeHO, CIIeJIbI KOPPO3UH, TPEUIUHBI, 3aAUphl OTCyTCTBOBaU. CTasb
mapku O3X22H6M?Z2 Obuta pekoMeHJ0BaHA AJii U3TOTOBJICHUA AETalell U y3JI0B
(32 wWcKIOYEHWEM JIeTalield, MMEIOIIMX METPUYECKoe pPe3b00BOE COCAMHEHHE),
(OHTAHHBIX apMmaryp IS Ta30KOHICHCATHBIX CKBaXWH, cojepkammx 6% rhS,
CO3, npu paboyem manennu 21 Mma.

Pocty TpemmHoOCTOMKOCTH U YBEIMYEHHUIO KOPPO3MOHHOM NPOYHOCTH
CIOCOOCTBYET BBEJEHHWE XpoMa, MOJHMOJICHA, THTaHa, KOTOpbIe (HOPMHUPYIOT
CTOWKHE KapOWIbl, U3MENBYAIOT 36pPHO M YMEHBIIAIOT OKKIIO3MI0 BOAOpoaa. bop
OKa3bIBAET OTPHIATETILHOE BIIMSHUE, YTO OOBSCHSIETCS YyBEIWYCHHEM 3EpHA,
YCYTYOJISFOIIAM MTPOKAIMBAEMOCTh CTAIM U OOJIETYaIONM CTOK JUCIOKAIUH.

s o0ycTpoiicTBa CKBaXMH 3€PHUCTHIX He(TEH W raza MpUMEHSIOT TPyObl U3
Hu3KojerupopaHHbix cranei mapok N - 80; G -75 ; 4140; 434Meob6xoq1uMocCThb
TIOBBIIIICHHSI IPOYHOCTU TPYO 00ycCiIoBHIIa pa3paboTKy pslia HU3KOJIETHPOBAHHBIX
craneit ¢ comepxkanueM yriepoaa meHee 0,35%.3ta ctans mapku L - 80 u HOBas
monupuuuposannas craab N - 80, umeronue npenen tekydectu no 7 /0 Ma.
CrangapT AMEpHKaHCKOTO HE(PTIHOTO MHCTHUTYTAa BBEJACHBI TAKXKE CTAd MapKu
S0095 u mapku P110, koTopsie HCHONB3YIOT IJIsl MPOKATKU TPyO M3 JIUTHIX
3ar0TOBOK YTO TO3BOJISIET PE3KO CHU3UTH YHCIIO TIOBEPXHOCTHBIX JTE(PEKTOB.

Jlnst 0co00  CIOXKHBIX  YCIOBHHM  OKCIUTyaTalldd TPUMEHSIIOT XPOMUCTBIC
HEPI)KaBEIOIINE CTAJIA B COCTOSIHAM 3aKaJIKH M OTIycKa (Tadi.3).



CHmxenne konuuectBa yriaepoaa no 0,06%pu ogHOBpEeMEHHOM YMEHBIIEHUU
XpoMa M YBEJIMYEHHHM HHKEIs IO3BOJIIET MOoiy4yaTh TpyObl ¢ Oosiee BBICOKOIA
CTOHKOCTBIO K CEPOBOJIOPOTHOMY PACTPECKUBAHHUIO.

M3BECTHO, YTO MpH YBEJIMYCHUH WHTEHCHBHOCTH HABOJOPOXKMBaHHSA (CKOpOCTH
HaKOTUICHHsI BOZOPO/Ia) ObICTpee MPOUCXOAUT Pa3pyIIeHUE CTAIN U P MEHBIIHX
KOHIIGHTPALUAX BOJOPOJA. DTO CBS3aHO C M3MEHEHHMSIMU YCJIOBUH pellaKkcaliu
BHYTPEHHUX HampspkeHuid. Ilpu HM3KMX BHEHNIHMX Harpyskax Jnubo mpu
HE3HAYUTEIFHOM arpecCHBHOCTH KOPPO3HOHHOM cpeibl, Korja oOecreunBaeTcs
cnalbiii 1 Py3MOHHBIN MOTOK BOAOPOAA, BO3HHKIIHME HAMPSKEHHUS YCIIEBAIOT
YaCTHUYHO PEIaKCHUPOBATHCS 3a CYET JIOKAIbHOM IUTacTUYecKoi nedopManuu y
KpaeB 00pa30oBaBLIECHCs TPEIMHBI, TO3TOMY MOCIEIHSA HE pacTeT. B 3ToM ciydae
BpeMsl pellaKCalliy 3HaYUTENIbHO MEHbIIIE BpEMEHHU HapacTaHus HanpsokeHuit. [pu
MHTEHCUBHOM HaBOJOPO’KMBAHWU BHYTPEHHHUE HAIPSHKEHUs OBICTPO HApacTaroT, U
IpOIIeCChl peaKcalliid HEe YCIEBalOT MPOUCXOAUTH Jake B HAYAIbHBIA NEPHOA
HaBOJOpaXWBaHUs. B pesynprare OJOKMPOBAHUS BOJOPOJOM  JIUCIIOKAIMH
HOJBM)KHOCTh HMX TIOCTEIIEHHO YMEHBLIAETCS, YTO MPHUBOAUT K JOKAJIHHOMY
yIpoyHeHHIo MeTaiuta. [Ipu 1ocTrkKeHnn KpUTUYECKMX KOHIIEHTPAluii BOAOpoa,
KOTJJa Y KpaeB TPELIUHbl IUIOTHOCTBIO TEPSAETCS IMOABHXKHOCTH JMCIIOKAIUH,
OPOMCXOOUT XPYNKOE pa3pylieHHe MeTaila 0e3 CleoB  IUIACTHYECKOM

nedopmarym.

Tadomuma 3. XuMHAYECKHUI COCTAB COJIEH.

| Mhph‘_n eranmu | _______Cga-_:l_ve_}y;_a_ﬂl_lgg.}_.x-z_n_nﬂgqﬂﬂ:ih__ T,
1 [  Mn _____{_“_r_J_ Nt | Ma |
lalo-¢Ay | o012 | 05 | 1206 | o041 | oa3
410-B) [ o014 | o072 | 1215 | 025 | - |
CA-15 | on | o1 | 1300 | 672 | 023
CA-6M(4) | 006 ' om [ 1612 | 384 | 08 |
|CA-6M(B) | 006 0.48 | g.31 307 | 0.7

Bompoc 1.6.[IOUBEHHA S KOPPO3UA

OcHOBHasi mMpUYMHA IMOYBEHHOW KOppPO3WH - Haiuuue BoAbl. [laxe npu
MHUHHMMAJbHOM BJIAXXHOCTM IIOYBA CTAHOBUTCS HMOHHBIM IPOBOJHUKOM DJIEK-
TPUYECKOTO TOKA, T.€. MPEACTaBIsieT co00M AnekTpoauT. K nmouBeHHON KOppo3uu
NPUMEHUMBI  OCHOBHBIE  3aKOHOMEPHOCTH  JJIEKTPOXUMUYECKOW  KOPPO3HH,
CIIpAaBEJIUBBIE JJIS1 KUAKHAX OJJIEKTPOJUTOB. OIHAKO 3JIEKTPOXUMHYECKUN
XapakTep IMOYBEHHON KOPPO3UM HUMEET OCOOCHHOCTH, OTJIMYAIOUIMEe €€ OT
KOPPO3HH MPU MOTPYKEHUH METAILIA B AJIEKTPOIUT WA OT KOPPO3UU MO/ INIEHKON




BJIard. DTO CBSI3aHO C TE€M, UYTO MOYBA UMEET CIIOKHOE CTPOCHUE U MPEACTABISAET
co00H TeTepOreHHYI0 KalUuIsIPHO-TIOPUCTYIO CUCTEMY .

K Ba)XxHBIM 0COOEHHOCTSIM MOYBEHHOM KOPPO3UHM OTHOCHUTCSI BO3SHUKHOBEHHE
HE TOJIBKO MUKPO KOPPO3MOHHBIX Iap, CBA3aHHBIX HEOAHOPOJAHOCTHIO CTPYKTYPBI
MeTajula, HO TaK)Ke€ MMEIOMIMX OOJIBIIIOE 3HAYE€HHWE MAKpO KOPPO3HOHHBIX Map,
o0pa3oBaHWE KOTOPHIX CBSI3aHA CO CTPYKTYPHOU HEOHOPOIHOCTHIO TMOYBHI U C
HEPAaBHOMEPHOM a’paliuu OTJEIbHBIX YYaCTKOB KOHCTPYKIHMHU B mouBe. OmaHAKO
BO3MOXKHO M BO3HMKHOBEHME MAaKpO KOPPO3HOHHBIX TIap  BCIEICTBHE
HEPABHOMEPHOM al’palud Ha KpasX KOHCTPYKIMH, Ha pa3HbIX [NIyOMHaX
3aJI0K€HUN KOHCTPYKIMU U JIP.

MHTEHCMBHOCTh  KOPPO3UMHOTO  Mpolecca B  TOYBE  3aBUCUT  OT
B3aMMOCBSI3aHHBIX (DaKTOPOB: BJIQYKHOCTH MIOYBHI, MUHEpAIA3aLUN
ITPYHTOBBIX  BOJ, BO3AYXONPOHHUIIAEMOCTH,  YAEJIBHOTO  BJIEKTPUYECKOTO
COMPOTHUBJIEHUSI, OMOT€HHOCTH, CTPYKTYpbl U TPaHyJIOMETPUUECKOTO COCTaBa
TPYHTOB U MOYB.

1.6.1.BaakHOCTh MTOYBHI.

[Tox BIaXHOCTBIO TOYBHI TMPHUHITO NPUHUMATh OTHOIICHHWE KOJUYECTBA
BOJIbI, HAXOAIICHCS B €AMHMIIE 00beMa, K Macce CyXOro TBEPIOTO BEIIeCTBA B
3TOM ke oObeme. Kpurhueckas BIaKHOCTh 3aBHCHUT OT 3aCOJICHHOCTH U
BJIArOEMKOCTH TIOYBBI, T.€. OT THIIA, CTPYKTYpPhl M TPaHYJIOMETPUUYECKOTO
coctaBa. [Ipu OONBIION BIAXKHOCTH, BBIIIE KPUTUYECKOHW, CKOPOCTh KOPPO3UH
YMEHBIIIAETCSl BCIEACTBUE 3aTPyJHEHHOCTHM JOCTyma Kuciopoaa. JlocTym
KHCJIOPOJIa B TIOUBE OTIMYAETCSI OT TAKOTO TPHU MOTPYKEHUU METaJlIa B PacTBOP
WM TIOJ TUJICHKOM BJaru, W B 3aBUCUMOCTH OT CTPYKTYpbl M CTENEHHU
YBJIQKHEHHOCTH TOYBBI OH MOXKET MEHATHCS Ha HECKOJBKO MOPSIKOB, T.C. B
TIECSATKH THICSY pa3s.

[TouBBI, pacmoNOXKEHHBIE HUKE YPOBHSI TPYHTOBBIX BOJI, BCETJa HACHIIIICHBI
BOJIOW. BpIlie ypoBHS TPYHTOBBIX BOJ TIOYBA CMAauMUBACTCS BCIEICTBHE
KalUIIPHOTO TOAbEMa BOJBI B TOpax IOYBBL. B TIJIMHAX, OTIMYAIOIINXCS
TOHKUM KalWIISIPHBIM CTPOCHHEM, BBICOTA ToabeMa BOAbl gocturaet 1150 -
1200mmM, a B kpynHO3epHUCTHIX MouBax 20 -100mm. s onpenesneHus cTeneHu
BJIQKHOCTH 1MOYB cyKuT mmkana @.I1. CaBapeHCKoOTO.

BnaxHOCTh TIOUYBBI pa3HOE B 3aBUCHUMOCTH OT TreorpauuecKkoil IIMPOTHI,
KJIMMaTHYECKHUX YCJIOBHM, BpEMEHH T0/1a, & TAKXKE OT TEMIEPaTypHBIX MEPEraoB
mo TiayOmHe mouBbl. Ha ypoBHE ¢ MEHBIIUM TEIJIOBBIM TIOTCHIIMAIOM
KOHJICHCUPYIOTCSI BOJISIHBIC TIaphl, KOTOPHIE MPEBPAIAIOTCS KANEIbHO - KHUKYIO
Brary. Eciu creHku o0opymoBaHus MMEIOT 0ojieeé HU3KYIO TEMIIEpaTypy, 4eMm
TeMIlepaTypa TpyHTa, TO OyJIeT MPOUCXOANTHh KOHACHCAIUS BOJISHBIX MApOB U
MOYBa Y TOBEPXHOCTH COOPYKECHHSI PUOOPETET MOBBIIICHHYIO BIAXKHOCTb.

1.6.2.Musnepanu3saims rpyHTOBBIX BOJI.




OO6mrast MuHEpanu3amusi TPYHTOBBIX BOJ MOXET HU3MEHSTHCS B HIMPOKHUX
npeaenax ot FOmr/n no 349r/n. Ilpu munepanuzanuu 10 1 r/a coneit (mo 0,1%)
I'PYHTOBBIC BOJIbI OTHOCATCS K MpecHbIM, MuHepanu3anus oT 1 10 10r/x (ot 0,1 10
1%) xapaktepusyer cosoHoBaTbie, oT 10 mo 50 r/m - coneHbie BOJBI, a MpH
conepskanue coserr o 50 10 400r/a (ot 5 10 40%) BoABI OTHOCATCS K- PAcCOJIaM.
B nouBenHoit Bojge pactBopennbie razsl COS, Ol. Hanbonplnyro pacTBOPUMOCTD
MPEBBIIIAIONIYI0 PACTBOPUMOCTh KHCJIOPOJA, MPH MPOYUX PABHBIX YCIOBHSX
VMMEET YIJIEKHUCIIBIN Ta3.

Haub6onee arpeccuBnbl nonsl C1 u 807, [Ipn Hanmuuu MOHOB XJiopa OoJblie
0,1% (oJIOHYAKOBBIE MMOYBBI) WM MPU CYMMapHOM KOJIMYECTBE MOHOB XJIOpa U
cynbpar wnonoB Oonee 300 r/m mouBa 007amaCT BBICOKOH KOPPO3MOHHOM
arpeCcCUBHOCTHIO M0 OTHOIICHUIO K cTanu. B Ta0n.4 npuBeneH XMMUYECKUN COCTaB
MMOYBEHHBIX BOJI, XapAKTEPUIYIONTUH UX KOPPO3UOHHYIO AKTUBHOCT.

1.6.3.Bmusnue pH.

C yBenuyeHUEM COJEpk aHUsl YIIEKHUCIOro ra3a B BO3AYyXE MOBBIIIAETCA
colepKaHUE YTIEKHUCIOTHI B PACTBOPE TOYBEHHOW BOJbI, YTO MPUBOAUT K
pacTBOpeHHMIO KapOoHaTa KaublMs ©W OOpa30BaHHWIO OWKOpOaHaTa KaJlbIHs,
KOTOPBIN MOHUKAET KUCIOTHOCTh. B mouBax, numienHsix CaCCbhb, pH He moxker
ObITh OOJbIIe /. MUHMMaNbHAS arpeCCUBHOCTH TMOYB MO OTHOIICHHUIO K CTald
Habmoaaercs npp pH = 10 -14 .C noumxenuem pH mouBsl HIKE 6, 0COOEHHO
IIPH 3HAYUTEIBHON O0OIel KHUCIOTHOCTH TIOYBHI (I'yMYyCOBBIE H OOJIOTHCTBIC
MIOYBBI), €€ KOPPO3UitHas aKTUBHOCTh OyJIET BO3pacTaTh, TAK KaK MPH YCIOBHSX C
3aMETHOM CKOPOCTBIO MOKET MPOUCXOJUTH POLIECC BOAOPOAHON AETOJISIPU3ALINH.

1.6.4. Bausinue BO3AYyXONPOHUIIAEMOCTH, CTPYKTYPbl TPaHYJIOMETPUYECKOTO
COCTaBa.

BoznyxonpoHuniaeMocTs IMOYBBI HMMEET OOJIbLIOE 3HAYEHUE I1OYBEHHOM
KOPPO3HH, TaK KaK KOpPpPO3us MPOTEKAET ¢ KUCIOPOAHOM aenosisgpusanueii. Cocras
MOYBEHHOT'0 BO3/1yXa OTJIMYAETCS OT COCTaBa aTMOC(HEPHOro BO3AyXa.

Tabnuna 4. XapakTepucTHKa CTETIEHN arpECCUBHOCTH MTOYBEHHBIX BOJ,

CreneHb PH Conepxxanue

KOPPO3HIHON S", % Cl, % SO'»+C1: |CO;,
AKTUBHOCTU MI'/J1 mr/i JI
Huskas 6.5-8.E 0.1 0.0z 10C 0
Cpenuss 8,5-14 0,1-0,2 0,02-0,0t |10C-20C 0
[ToBrIIeHHAS 6,0-6,5 0,2-0,3 0,05-0,1 200-300 |°
Bricokas 6,0 0,3 0,1 300 5




bonee BriCOKOE coepKaHUE YTIIEKUCIOTHI U HU3KOE COJIEPIKAHUE KUCIOPOJa B
MOYBEHHOM  BO3AyX€ 1O CpaBHEHHUIO C aTMOCHEpHBIM  OOYCIOBIICHBI
MPOTEKAIOIIUMHU B IMOYBE OMOXMMUYECKUMU Tpolieccamu. Kucmoposa pacxoayercs
IJIaBHBIM 00pa3oM Ha TMPOLECC Pa3IoKEeHUsS OPraHUYECKUX OCTaTKOB U
noTpedseTcss KOPHEBBIMU

cuctemMamMu pacteHui. BecHol u BHayase jeTa Ha riIyOMHE, HEOJUHAKOBOM B
pa3HBIX MOYBax, HAOIIOAETCS HEBBICOKOE COJICPKAHUE KUCIOPOa. Y MEHBIIICHHE
a’pallii B ONPEICIICHHOM  CTENEHUW  XapaKTEPU3yeTCSd  YMEHBIICHUEM
AJIEKTPOCONPOTUBIICHHUS.

[TouBeHHassT  KOppo3HUsi  NPOTEKAET IO OJMHAKOBOMY  MEXaHU3MY C
IEKTPOXUMHUYECKON KOPPO3UEH METaUIOB B pacTBOpe W B aTMocdepe, OTHAKO
JOCTYIl KHUCJOpOJla Ppa3jIMyY€H: B pPACTBOPE OH ONPEACSAETCS YCIOBUSAMHU
nepeMenMBanys, B aTMocepe TOMIMMHOM IUJIGHKH Bjard, a B II0YBE
BO3/yXOIPOHHUIIAeMOCThIO (puc.17) mouBEHI.
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Puc.17[1n0THOCTh TOKA KOPPO3UHU B Cpellax C Pa3IuyHOI
KUCJIOPOJIHOW IPOHUIIAEMOCTBIO.

XapakTtep KOHTPOJs B TaKuX I[OYBaX MPUOJIMKAETCA K YCIOBUAM
atMoc(epHOli Koppo3uu. M3 mnpuBeneHHBIX NMaHHBIX (Ta0m.5) BHgHO, YTO B
OOJBIIMHCTBE MOYB JACHCTBUTEIBHO MPEBAIUPYET KAaTOAHBIA KOHTPOJIb U JHIIb B

OYEHb CYXHMX IOYBAX OBLIM YCTAaHOBJEHBI CIy4Yau MNPEBAIUPOBAHUS AHOIHOIO
KOHTPOJISL.



JUis  TOYBEHHOW KOPPO3HHM TMPOTSHDKEHHBIX  KOHCTPYKIMM — TpyOOIpOBOAOB
BCJICICTBUE YEPENOBAHUS IPYHTOB C PA3IMYHON KUCIOPOAHOU MPOHULIAEMOCTBIO
HOBBILIAETCS. POJIb OMHYECKOIro (hakTopa, W KOppO3us MPOTEKAaeT C KaTOIHO -
aMUYECKUM KOHTPOJIEM.

NHTEHCUBHOCTh IOYBEHHOM KOPpPO3UM — pE3yabTaT BO3JEUCTBUSA
MHOT'OUYHCJIEHHBIX B3aUMOCBSI3aHHBIX M IEPEMEHHBIX BO BpPEMEHH (PaKTOpPOB, U
U3MEHEHUE OJHOTO M3 HMX OKa3blBACT BIIMSIHME HAa CYMMApHOE BO3IECHCTBHE
4)hakTopoB.

B CCCP KOppO3MOHHYK AaKTUBHOCTb IIOYB II0 OTHOLICHUIO K CTajH
OLICHUBAIOT 10 TPEM IOKA3aTEsIM: YAECJIBbHOMY COIPOTUBIICHUIO, ITOTEPU MAacCChl
0o0pa3oB U IUIOTHOCTH MOJIAPU3YIOMIET0 TOKa. KOppo3mOHHYI0 aKTHBHOCTH
IPYHTOB YCTAHABJIMBAIOT MO II0KA3aTel0, XapaKTEPU3YIOIIEMY HauOOJIbIIYIO
KOPPO3HUOHHYIO aKTUBHOCTH (Ta0.1.6).

THﬁ.’HHHl 5. Bausinune PAZHYHBIX 0B HA XAPAKTE) KONTPOJIR JNEeKTPOAHLIX NMPOUECCOB,

__Xapah*repHCTn Ka . JDNoasmwourpons.% | Crxopoctb Koppozim

|nouBBl | 2HOAHMOTO |  K&TOAHOrO | vl(m ron) —

| CunbHO BAAKHBII | |
NeCHaHO-TIMHECT bl ! | |

J FPYHT 4 | 96 | 252 |I

‘ 3aconeHHbI | |

| BIr@XKHBLIT MECOK 6 | 94 | 1572 |
Cepas T HE ' ||
BaaxHocTeo 7-10% 9 91 | 120
["nnHecro-niecuanasn | .
no4Ba ¢ TajldbKOi, ' ' | .
CHABHO BIANKHAN 12 | 88 || 345

' Cepas CHIBHO | |

| BRAKHas riHa 13 | 87 | 252 '_
UnucTeii FPYHT | | ? |
CTOYHODI1 KEHABEI | 19 ) 81 ‘ 270 I
Cyxof MmecHaHo- i | !

| FIMHHCTBIH FPYHT 53 .- 47 | 92,5 :
Cyxoli CcyraMHOK ¢ | '
H3BECTEIO | 56 44 26

Tabauya 6. Koppo3noHHas AKTHBHOCTE FPYHTOE 10 OTHOWEHHIO K CTAJIM.

|—I{oppomonuﬂ AKTHBHOCTL | YacakHoe '_'l.-‘lQthHHCCIC(}C_f Floteps sacce | CpeaHasnIoTHOCT,
| ConpoTHBICHMC rpyHTA. | OOpaiua. r ‘ AOIAPH A CHLETO TOKA,
™ R R ! ' ~ wAlkn
{ Huskas Cesiuie 100 | Ho | ] Jo 003 -
Cpeauss 20-100 .| |-2 | 0.05-0.20
[ToBsuuCH s - 10-20 | 2-3 | 0200130
Buicokas : 5-10 | 34 | 030040 ,
| Becema BhICOKAS | Nes _ Ceoune d  Cewwe 40 |

1.6.5.buoresHocTh.




Haubonee xapakTepHble clydyan YCKOPEHHUSI KOPPO3HH KeJie3a MO BIUSTHUEM
KU3ZHEICATSIIbHOCTH OaKTepuil HaOMIOMAOTCS B aHAIPOOHBIX YCIOBHSIX, T.€ TPH
oTcyTcTBUM  Kuciopoga. OOpa3zoBaHWEe  KHCIOpPOJa, HEOOXOAMMOTO  JUIs
NPOTEKaHUsl KATOJHOTO TIpollecca MPH KOPPO3UHM B HEUTPAIBbHBIX Cpeaax
aHA’POOHBIX  YCIOBUSAM  MPOUCXOAUT  3a  CYET  JKU3HEACSITEIBHOCTH
cynsdarpenynupyrommx Oakrep’K BOCCTaHABIMBAIOIIUX COJCpPIKAIIME B TOYBE
COJIM CEpHOM KUCIIOTHI 1Mo peakuuu S04 S + 2073 uoH cepbl yyacTByeT BO
BTOPUYHOMN peakiuy 00pa3oBaHUs MPOAYKTOB KOPPO3HH XKeye3a 1Mo peakiuu Fe +
S FeS.Orto moarBepxkaaeTcs pe3yabTaTaMH XMMHUYECKOTO aHalu3a MPOJYKTOB
aHa’pOOHOW KOPPO3UHU CTalIM, B KOTOPBHIX NMPUCYTCTBYET Ha PSAy C THUApaTaMu
3aKHCH U OKHUCH JKeJie3a TaKKe 0O0JIbIIoe KOJIMYECTBO 36PHUCTOTO XKeesa.

BBumy TOoro 4Wro kene30  BXOAUT B NIPOTOIUIa3My  OakTepui,
NPEUMYIIECTBEHHOE pPa3BUTHE KOJIOHWHA OTHX BHUAOB OaKTepUil MPOUCXOAUT
HEIMOCPE/ICTBEHHO Ha CTAJIbHOM IMOBEPXHOCTH, JJICKTPOXUMHUYECKAS KOPPO3US
KOTOPOM SIBIISIETCS UCTOYHUKOM HX >KH3HeIeATeIbHOCTH. CKOTUIEHHEe MUKPOOHBIX
Macc, IUIOTHO TMPHWIETAIOIMIMX K METaUIMYECKON MOBEPXHOCTH, CO3Mal0T
aHa’POOHBIC YCJIOBHS TIOA OTOHW MAaccoi, BCJIEACTBHE YETO BO3HHUKAET
KOHIICHTPAIIMOHHBIN 3JIEKTPOXUMHYCCKHIA

T{H;.HH(H 7. (‘[]}liiHli‘r(‘.ilbl'lblt‘ AAHHDBIE MO CKOPOCTH KOPPO3HH KeJieid B pAIHbLIX Cpeaax.

| Cpena ~ Cxopoctb KOppo3iti -

(ST : o o . VOURE_ ) s o) |
CeabCriii BO3AYN 0.001-0.01 7-70
[IpoMblILLTEHHBIT BO3AYX ' 0.01-0.05 ' 7-350 |
HeliTpanbHbiil rpyHT | 0.01-0.05 70-350 '
BbICOROKOPPOZHOHHO — AKTHBEHBIT FPYHT 0.05-0.2 350-1400

! Heaspuposantbiii rpyH1 | 0.1-0.4 T00-2800 '

| [IpecHas sona xono0aHas ! 0.02-0.05 | 140-350 |

| [pecras Boxa ropsyas I 0,05-0.1 350-700
Maopcekas Boaa cnokoiHas 0.03-0.2 | 350-1400 ‘
Mopckas Boaa HECNOKOITHAS | 0,2-0.5 | 1400-3001) |

[ToaToMy XOpOIIO a’pUpPyEeMBIX T[OYBaX QIIOMHHHEBBIC CIJIaBBI HMEIOT
3HAYUTENBHO 0o0Jiee BBICOKYIO CTOWKOCTH IO CPaBHEHHWIO CO CTaJIbI0, OJHAKO B
IJI0XO adpUPYEMBIX TOYBAaX, OCOOCHHO KHCJIOTO WU IIEJOYHOTO THIIA,
AIFOMHHHMEBBIE CIUJIaBbl HE MMEIOT MPEUMYIIECTB Tepe]] CTallbl0, a MHOT/Aa OHHU
KOppEAUPYIOT ¢ 0osiee BHICOKOW CKOPOCTBHIO YeM CTallb. Tak, CKOPOCTh KOPPO3HH
TEXHUYECKOTO aFOMUHHUS 10 JIaHHBIM IISITHJICTHUX HCIBITAHUNA  XOPOIIIO
aspupyemoii mouse Opuia 0,01 Mm/roa. B 3TuX yCIIOBUAX CTajab MMeJa MPUMEPHO
0,3 mm/rog. OpnHako s OOJOTUCTOW TIOYBBI, IUIOXO a’pUPYEMOM, CTalb
KoppeaupoBaia co ckopocteio 0,01 mm/ron, a amomunmiA co ckopocthio 0,14
MM/TOJ, i



HawnlGosee cToiku B TpyHTax CIUIaBbl AIFOMUHUS C COAEpKaHUEeM MarHus 2,5
- 3,5%. CkopocTh KOppO3UH aTIOMUHUEBOTO ciuiaBa ¢ 3,5%maraus cocraBuia 3
I'M-TOJ), HO MIPHU HAJTMYUH OYKJIAIONIMX TOKOB CKOPOCTh KOPPO3HMH BO3pacTaia Jio
30 "M *roxn).

Tak kak Mpu MOYBEHHOW KOPPO3UU JIsSI MOA3EMHBIX KOHCTPYKIIMH OCHOBHYIO
OMacHOCTh TMpPEJCTaBIsieT He oOIas KOppo3us, a MECTHbIE KOPPO3UOHHBIE
paspylieHusi, 00JbIIOEC 3HAYEHUE MMEET CKJIOHHOCTh METAJJIOB K 00pa30BaHUIO
s dexTuBHBIX Makpomnap nuddepeHnranbHoN adparuu. BeneacTBue pazmudaHON
MIPOHUITIAEMOCTH KHUCIIOPOJa B TIMHY U MECOK ATIOMUHUN, HAXOJSIIUICS B TIIMHE,
SIBJISIETCS] @HOJIOM, M CKOPOCTh €T0 KOPPO3HUH Ha TIOPSIOK BHIIIE, UeM Y aTFOMUHMS,
HAXOJISAIIErOCs B IMECKE.

[To ymenpmenuto 3¢Q¢eKkTuBHON pabOTHl Hapbl HEPABHOMEPHOHM a’panuu
METaJUTbl PACIIOIaraloTCs B PsiI. IIMHK, XPOM, YIJIEPOIUCTAs CTajlb, CEPhI YyTYH,
KaJIMUM, aTIOMUHUNA, MEIb, CBHUHEI], HEp)KaBeIoIllas BBICOKOXPOMHCTasl CTallb
BUCMYT, LIMPKOHUM, TaHTayu, TUTaH. M3 MpUBENEHHOTrO MEepeyHs CIEIyeT, 4TO
BeCbMa MEPCHNEKTHUBHBIM  KOHCTPYKUMOHHBIM  Martepuan s OJ3EMHBIX
COOPY)KEHHMM 3TO TUTaH, KOTOPBIA, MOMHUMO BBICOKHX MEXAaHUYECKHUX CBOMCTB,
Majol  TUIOTHOCTH,  OOJajaeT  TakXkKe  XOPOUIMMH  KOPPO3MOHHBIMU
XapaKTePUCTUKAMU. BBICOKOW OOIed KOPPO3MOHHOM CTOHMKOCTHIO M BBICOKOMU
YCTOMYMBOCTBIO K MOHY XJIOpa, a TaKkKe HU3KOM YYBCTBUTEIBHOCTBHIO K
obpaszoBannio map auddepeHnUanEHON a’paruu. M3 TpuBEACHHBIX JaHHBIX
MOXHO TakKe CHeNlaTh MPEATNONOKEHHE O IeJeCO00Pa3HOCTH TPUMEHEHUS
IIUPKOHUS B KAYECTBE 3AIUTHOTO TIOKPHITUS HAa CTAILHBIX M3ENHSIX B TOYBEHHBIX
YCIIOBUSIX.

AJIEMEHT MEXTy 3TUM YYaCTKOM, JIMIIIEHHBIM KUCIOPOa, U COCEAHUMHU, Ooee
adpUPYEMBIMH YIACTKAMHU.

CuiibHO 3arpsi3HEHHbIE BOJIbI U TpyHTHI coaepxkat oT 10 mo 10 cymwsdatBoc-
CTAHOBJIMBAIOIIUX OakTepuil B muwummeTpe. [Ipu Hammuuu OGaktepuit 10 Boma
CUMTAETCs] HEarpeCCUBHOM.

OOBIYHO HMHTEHCUBHOCTh TIOYBEHHOW KOPPO3MM HAMHOTO MEHBIIE, YeM
MHTEHCUBHOCTh  KOpPpO3UM  ONyKJaromMMU  TokamMu. B aHogHOl  30HE
KOppo3uoHHbIe ToTepu B Kr/(A  rom) cocraBisitor 33,9 mis ceunma; 9,1 mis
xenesza, 3 U1 alOMUHMS. BBUAY TOro 4TO Mpu M30JMPOBAHHOM TPYOONpPOBOJE
TOKA MOTYT CTEKaTh JIUIb B T€X MECTaX, IJe UMEIOTCS TMOBPEXKIACHUS U30JISINH,
IJIOTHOCTh CTEKAIOIMX TOKOB MOXET OBITh O4YeHb Oosbmiol. OmHAKO
KOMILUIEKCHBIC KOPPO3UOHHBIC OOCIENOBAHUS JEUCTBYIOIMX MAaruCTPaTbHBIX
He(TEMPOBOOB TO3BOJWIN BBISBUTH, YTO HE BCE TOBPEKICHUS B HW3OJSAIUN
OJIMHAKOBO KOPPO3MOHHO OMAacHbI. bbUIO TOKa3aHO, 4YTO0 B jAedeKkTax ¢
MOBEPXHOCTHIO MEHBINE WM PAaBHOW 2 KB.MM BCJIEICTBHE BBICOKOUW TUIOTHOCTH
KOPPO3MOHHOTO TOKa OBICTPO HaKaIlJMBaeTCAd OOJBIIOE KOJIUYECTBO MPOAYKTOB
KOPPO3HH, KOTOPbIE 3aKYTOPUBAIOT KaHAIbl U IKPAHUPYIOT Je(EKT.

1.6.6.KODDOSI/IOHHBIG IMOBCACHUA PA3JIMYHBIX MCTAJIJIOB B I1IOYBC




Hawnbonee pacnpocTpaHeHHBIH METALTUYSCKANA MaTepual s  IMMOJ3EMHBIX
KOHCTPYKITMH - 3TO HHU3KOJETMPOBAaHHBIE CTajdb W YyryH. B TaOI.7 mpuBeacHBI
CKOPOCTh KOpPpPO3WHM IKejle3a B IOYBAX pa3IMYHOM arpecCUBHOCTH H
CpPaBHUTEIbHBIC JAHHBIC II0 CKOPOCTH KOPPO3UH B APYTHX MPUPOIHBIX CPEIax.
Cpennsis OpUEHTHPOBOYHAS CKOPOCTh KOPPO3UH HE3AIIUIICHHBIX KOHCTPYKIIHH
HEOOJIBIION MPOTKEHHOCTH U3 HU3KOJIETMpoBaHHOM cTanu cocrasisier 0,2 — 0,4
mm/ron. Ha mpoTsokeHHBIX 00BEKTaX, HAmpHMep TpPyOOIIpOBOAaX, B CBS3H C
BO3NelicTBHEM  Makpomap  AuddepeHImaIbHO — a’palud M OCOOEHHO
OJIy>KTaroIIMX TOKOB CKOPOCTh KOPPO3WU 3HAYMTENIHHO BBINMIC. Y CEPOro YyryHa
CKOpocTh Koppos3uu B 1,5-2 paza Beimie, yem y ctanm. OgHaKo dTa pa3HUIA HE
MMEET CYIIECTBEHHOTO0 3HAYEHWsI, TaK KaK BCIEACTBHE OOJee TOJCTHIX CTEHOK
YYTYHHBIX TPyO ¥ 3aTyXaloIlero XapakTepa TMOYBEHHOW KOPPO3WH UYYTYHHBIC
TpyOBI pabOTaIOT YacTO JOJIBIIE OCTAIBHBIX.

Cunern mpuOmM3uTeNbHO 4 -5 pa3 ycroiumBee, 4eMm xene3o u ctaidb. OgHako B
OOJOTUCTBIX KHUCIBIX IIOYBaX WIIH B I0YBaX, HACBIIIEHHBIX CBOOOIHOMI
YIIACKHUCIIOTOW, KOPPO3Usl CBHHIIA MOXKET OBITh B HECKOJIBKO pa3 cuibHee. Ilpu
OKCIUTyaTallid CBUHIIOBBIX 000JIOYEK Kalejel cuuTaercs, 4TO KOPPO3HOHHBIC
yCIIOBUS TIOYBHI KECTKHE, €CJIM CKOPOCTh KOPPO3UU CBHUHIIOBOM 000J0YKH OoJiee
0,25 mm/r , cpeaaune 0,064 - 0,16um/r 1 MATKHE MIPH CKOPOCTH KOPPO3HOHHOTO
paspymieHus menee 0,03mm/T.

Y aNMOMUHUEBBIX CIUNIABOB KAaK HM3BECTHO, BBICOKAS KOPPO3MOHHAS CTOMKOCTH
OCHOBAHO Ha BOBHUKHOBEHHH ITACCUBHOI'O COCTOSTHMS.



