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(57) WM3o6pereHre OTHOCHTCS K CIHOCOOY 3alluThI
KOHCTPYKIIHOHHBIX METAJUIOKOHCTPYKLIUH M TpyOo-
IIPOBOJIOB OT KOPPO3HMOHHOTO PA3PYIIECHHUS C HCIOJb-
30BaHUEM CTAHIMH KaTOJHOM 3alIUTHI PEKIMa MaJIbIX
TOKOB M K YCTPONCTBY /TSI €TO OCYIIECTBICHNUS. 3asB-
JICHHBIM TEXHUYECKUM PE3YIBTaTOM SIBISICTCS YNpPO-
IIEHHE crioco0a MyTeM WCKIIOYEHHS JBYXITAITHOTO
OTIpezIeICHNS TOTEHIIMAIA HyJIEBOTO 3apsi/a, TOBBIIIe-
HHUE JOCTOBEPHOCTH OMPEEICHUS MOTECHIMANa HyJle-
BOTO 3apsija, MOJ/EPKAHUE 3AIIUTHOTO MOTEHIMAA
PaBHBIM peaJbHOMY TOTEHINAITy HE3apsHKCHHOW TO-
BEPXHOCTH, ONPEIEICHHOMY C BBICOKOH TOYHOCTBIO H
JIOCTOBEPHOCTHIO, M €T0 TO/IEPXKAHUE HAa METaJlIE Iy-
TEeM KOMIICHCAI[MH W3MEHEHHH, KOTOPhIE BO3HHKAIOT
B CBSI3M C M3MECHEHHEM 3JIEKTPONPOBOIHOCTH CHCTeE-
MBI METAJII-OKPY’KaIOIIasi CPEZa, YTO IMPUBOIUT K TIO-
BEIIIECHHUTO 3()(DEKTUBHOCTH 3aIIHUTHI OT KOPPO3UH KOH-
CTPYKLIMOHHBIX METAJUIOB. DTO TOCTUTACTCS TEM, UTO
CHOCO0 AMEKTPOXUMHIECKON 3aIUTHI KOHCTPYKIINOH-
HBIX METAJUIOB OT KOPPO3HMH BKIFOYAET 3TAIlbl, HA KO-
TOPBIX W3MEPSIOT MOTEHIMAT B CHCTEME METaII-pac-
TBOP, OTPENEISIIOT BEJIMYNHY 3aIIUTHOTO MOTEHIIHA-
J1a, OT BHEIITHETO MICTOYHHUKA TOCTOSHHOTO TOKa Ha Me-
TaJII ITOJAOT 3AIUTHBIN HOTEHIMA X aBTOMATHUECKH
MOAJEP>KUBAIOT €TO BEJINYMHY, C IOMOIIIBIO HCTOYHHU-
Ka MOCTOSTHHOTO TOKa KOMIEHCHPYIOT OTKJIOHEHHE TI0-
TEHIMAaJIa 3alMTHI OT TIOTEHIINANIA He3apsHKEHHOH To-
BEPXHOCTH METAJIIa, COMIACHO N300pETEHNUIO, TIPH U3-
MEHEHHH [IapaMeTPOB OKPYKAIOIIEH CPEabI H3MEPSIIOT
BEJIMYMHY MOTCHIIMAIA HYJIEBOTO 3apsAa MeTalla 1o
MEPTBOH TOUKE JBMKCHUS CTPEIOK MIUIHAMIICPMET-
POB € 3epKaIbHOM IITKAI0}, BCTPOSHHBIX B IIEUH (Op-
MHPOBATENs MPSIMOTO X 0OPATHOTO MMITYJIBCOB, a 3a-
IIATHBIA TOTCHIMA yCTaHABINBAIOT PABHBIM IOTEH-
IIaJTy HyJIEBOTO 3apsiia MOBEPXHOCTH.
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CucTema 3aIIUTHI KOHCTPYKIHOHHBIX METAJVIOKOHCTPYKI M H
TPYOONpPOBOJOB OT KOPPO3HOHHOTO Pa3pPyIIEHHS ¢ HCIOJIb30BAHAEM
Cranunn Karoanoii 3amurs pesxuva Masbix Tokos, HCIOJIb3Y oI ee
noreHuHnaJ Hyjaesoro 3apaaa (CK3MT-ITH3), na ocnose meToaa
OnpeAe/IeHHsl MOTEHINA/Ia He3aPAYKEHHOH MOBEPXHOCTH TBEPA0ro
METaJUIH9€CKOro 3JIEKTPOJa H YCTPOHCTBO ISl €ro OCyleCTBJIeHHS

M3obperenne orHOCHTCS K  CIOCOGY 3aIMTHl  KOHCTPYKLMOHHBIX
METAJUIOKOHCTPYKIMA ¥ TpyOOIPOBOZOB OT KOPPO3HOHHOTO Ppa3pyHICHHS C
UCIIOJb30BAHMEM CTAHIMM KAaTONHOM 3alIMTHl pPeXHMMa MajbIX TOKOB U
YCTPOMCTBY JUISl €r0 OCYILIECTBICHHS.

M3BecTeH Cnoco6 2MEKTPOXMMHUYECKOH 3aIUTHl  KOHCTPYKIHOHHBIX
METAJUIOB OT KOPPO3UH, BBIOPAHHEIH B KauecTBe HauGosee GIH3KOro aHaiora,
TIpY KOTOPOM M3MEPSIOT CTALMOHAPHBIN MOTEHIHAT B CHCTEMe METaJLI-PacTBop,
ONPEEIAIOT BEJIUYUHY 3alIWTHOIO IIOTEHIIHANa, OT BHELIHEr0o MCTOYHMKA
MOCTOSHHOTO TOKa Ha METaUl II0JAl0T 3alIUTHEIN MOTEHIMAN H MOANEPKUBAIOT
ero BEIMYUHY, a NIPH M3MEHEHUH 1apaMeTPOB OKPYXKAIOILIEH Cpesl H3MEPSIOT
MOTEHIHAJI  HE3apsHKCHHOW  IIOBEPXHOCTH, a  3allUTHBIM  IOTEHIHAl
YCTaHABIMBAIOT PAaBHBIM MNOTCHUHANy HE3apsXKEHHOM MOBEPXHOCTH, U C
[IOMOIIBPKO  HCTOYHHKA TIOCTOSHHOTO TOKa KOMIIEHCHPYIOT OTKJIOHEHHE
NIOTEHIHANa 3AIUUTEl OT H3MEHEHHOTO MOTeHIUANa He3apsKEeHHOM II0BEPXHOCTH
MeTaia. B naHHOM crocobe HCmonb3yroT crioco6 onpefeneHus MOTEeHIUANa
HE3apsDKEHHOM TOBEPXHOCTH TBEPIOTO METAUIMYECKOTO 3JEKTPOIa, B KOTOPOM
M3MEpSIOT BENMYUHY CTAllMOHApHOIO MOTEHLHala MeTalla, IONAPU3YIOT
SNICKTPUIECKHM TOKOM HPSIMOTO W OOpaTHOrO HAIpPaBJEHHUS, ONPENEIIIOT
MOMEHT YCTaHOBJICHUS [IOTCHIHAIIA He3apHKEHHOMH [TOBEPXHOCTH, IIOJIAPHU3ALIUIO

SJICKTpOAa OCYLICCTBISIOT NEPUOANYCCKHM TOKOM C Pa3HOIIOJIAPHBIMHA




MMIIyJIbCaMH, a Ha JTalax INPOTeKaHHS INpPSMOTO H OOGPAaTHOTO HMMITYIbCOB
OCYWICCTBIIAIOT PasMbIKaHHE BHELIHEH MOJAPU3YIOINEeH LeNnH SIeKTPUYECKOro
TOKa, MOCJIC pa3sMBIKaHUA MOJAPH3YIOLIEH Lend ¢ MOMOLIBIO OcLMIorpada
(QHUKCHPYIOT KpHBBIE CIaJa BO BPEMEHH IIOTEHIHAsa 3JIEKTpOa B CHCTEME
JJICKTPOA-PAaCTBOP,  CONOCTABJISAIOT  KpPUBBIE  CHaAa  MOTEHIMAIa U3
MOJIOXHUTENIBHON W OTPHMLATENBHOM 06NacTell MyTeM COBMEIIEHHS MOMEHTOB
Pa3MBIKAHUS BHENIHEH LENM I0pH CJIEIOBaHMM IIPAMOrO H  OGPATHOro
HMIyJIbCOB, ONPENEIAIOT TOYKY CJIMSHHS KPHUBBIX CIaja M IIOTEHIHAJ,
COOTBETCTBYIOIMH  3TOM  TOYKE, INPHHUMAIOT  PaBHBIM MOTEHIHAITY
HE3apsDKEHHOH INOBEPXHOCTH MeTalIMyeckoro snektpona /EA 008848 BI,
31.08.2007 r./.

Henocratkom  BblmeynmomsHyTOoro cmoco6a  sBASeTCS  HEBBICOKas
3((QEKTUBHOCTB 3AIUTE OT KOPPOHOHHOT'O Pa3pyLIEHH, BPEMEHHOU JTHamna3oH
MEXIY pa3pblBOM ILlenM B 00NacTM IpPsSMOr0 M OGPaTHOTrO HMITYJIBCOB
[IEPHUOUIECKOrO TOKA, JBYXITAlHOCTh CIOCO6a OIpEeNeIeHHs MOTeHIUANA
HYJIEBOTO 3apsija.

H3BeCTHO yCTPOMCTBO 3IEKTPOXMMHUYECKON 3aIHThI KOHCTPYKLIHOHHBIX
METaJUIOB OT KOPPO3HUH, BHIOpaHHOE B KauyecTBe HamGoyee GIIM3KOrO aHaiora,
Colepxaiiee yCTPOMCTBO JUIs ONpeNeNeHHs MOTEHLMana He3apsHKeHHOM
TIOBEPXHOCTH METAVIMYECKOTO JJIEKTPOJAa, KOTOPOE COCTOUT W3 BaHHBI C
3JICKTPONPOBOASAIIEH CPeNoil M pa3MeIleHHBIMM B Heil BCIIOMOTaTeNbHBIM U
UCCIICAyCMBIM  SJIEKTPOJAMH, 3JIEKTPOJA CPaBHEHHS C TOKONPOBOZSAILHM
MOCTHKOM, COCJUHEHHOr0 C HCCIEAYEMBIM 3JIEKTPOAOM, 3JIEKTPOHHOTO
ocuwiorpada AN U3MEPEHMs INIOTEHUHA]a Ha HCCIIElyEMOM DIIEKTPO/IE,
BTOPOTO  3NEKTPOHHOIrO  OcHMIUIOrpada, IMOAKIIOYEHHOrO  HapasielbHO
STalOHHOMY DE3HCTOPY IJI1 M3MEPEHHS TOKa, NMPOTEKAIOLIEr0 OT HCTOYHMKA
TOKa ¥MEpe3 BRIKIIOYATE/Ib PE3UCTOP, BCIIOMOTAaTEMbHBIH 3IEKTPOJI, HCIIBITYeMBIi
SNIEKTPOA, COEIMHEHHBIH, B CBOIO O4Yepe/lb, Yepe3 NMPephIBATENh ¢ HCTOUHHKOM

Toka. OHO Takxe COACPIKUT HCTOYHHUK IOCTOSHHOIQ ITOJIAPHU3YIOLIIETO TOKAa c




PeTYIATOPOM W YNPaBISEMBIM DPE3HCTOPOM, ,IPOCCENb K KOHJEHCAaTOp IS
Pa3Ie/IeHHs LeneH NePHONMYECKOrO W [OCTOSHHOTO TOKOB, M U3MEPUTEBHEI
MOCT IVI ONpejesNeHusl MOTeHIHaNa He3apsDKeHHOH MOBEpXHOCTH MeTallla
KOHTPOJNA 33  M3MEHEHMEM 3alUTHOrO [OTeHNHMAala, COCTOAMMN U3
(opmupoBateneit npsmoro u 00paTHOro HMILYJIECOB MEPHOINIECKOTO TOKa,
ABYX aMIICPMETPOB TOCTOSHHOIO TOKA, BKIIOYEHHBIX IOCIEIOBATENHHO C
GOpMHpOBAaTETAMH  HMNYIBCOB B  IuIeuH MOCTa, MHKpOaMIepMeTpa,
BKIIOYEHHOr0 B JHaroHalb H3MEPUTENIBHOIO MOCTa, U GanaHCHPOBOYHOTO
yupasisemoro pesucropa /EA 008848 B1, 31.08.2007 r./.

HenocrarkoM  Beimeynomsuyroro YCTPOHCTBA  HEBO3MOXXHOCTE
KOHTPOJIMPOBAHHS B PEANbHBIX YCIOBUAX H3MEHEHHUS 3aIHTHOTO MOTEHIHAIA
HOANCPXKAHUA 3AIIUTHOTO TOTEHUHMANa PAaBHBIM MOTEHIIHANY HE3apsHKeHHOMH
TIOBEPXHOCTH.

3amaveil H306peTeHHs sBISETCS paspabotka 3¢ dekTHBHOrO crocoba
3alUTEl  KOHCTPYKLMOHHBIX ~METAJUIOKOHCTPYKLHH U TpyOONpOBOLOB OT
KOPPOSMOHHOTO paspyIIeHHs ¢ HCTIONB30BAHHEM CTAHIHH KATOAHOM 3aldTEl
PEKHUMa MaNBIX TOKOB H YCTPOMCTBA JUIS €70 OCYILIECTBICHHS.

3asBIICHHBIM TEXHHYECKUM DE3YJBTATOM SBISETCS YIpOILIEHHEe crocoba
IyTEM HCKIIFOYCHHS ABYXITAIHOTO OIpeeNeH s T0TEeHIHAa HYJIEBOTO 3apsija,
TOBBIICHHE  NOCTOBEPHOCTH ONpENeIeHUs] IMOTEeHIHala HYJIEBOTO 3apsja,
TIOMIepKaHHe  3allIATHOIO IOTEHUMAla pPaBHBIM PEaJIBHOMY IOTEHIMALy
HE3apsDKEHHOH  IIOBEPXHOCTH, OINPENENEHHOMY C BBICOKO TOYHOCTBIO H
AIOCTOBEPHOCTBIO, W €r0 INOAAEPXaHHA HA MeTallle IIyTeM KOMIICHCAI[HH
M3MEHEHUH, KOTOPEIE BOSHHMKAIOT B CBA3H C H3MEHEHHEM 3JIEKTPONPOBOAHOCTH
CHCTEMBI  METAJUI-OKPYXArollas Cpefa, YTO TPHBOAWT K [IOBBIICHHIO
3(PEKTUBHOCTH 3aILUTEI OT KOPPO3UU KOHCTPYKIIHOHHBIX METAJIIOB.

OTO JOCTHraeTcs TeM, YTO crocoG 31CKTPOXUMHUYECKON 3AIIUTHI
KOHCTPYKIHOHHBIX METAJLIOB OT KOPPO3HH, IIPH KOTOPOM U3MEPSIIOT OTEHIHAI

B CHCTEME MeTaJIII-paCTBOp, ONIPeALCIISIIOT BCJIMYHUHY 3alIUTHOI'O IIOTCHIMaua, OT




BHEIIHErO HMCTOYHMKA IIOCTOSSHHOTO TOKa HAa METAUI MOJAIT 3alllUTHBIN
[IOTEHLIMAJI M AaBTOMATUYECKH IOAACPKUBAIOT €ro BEJIWYHHY, C MOMOIIBIO
HMCTOYHHUKA ITOCTOSSHHOT'O TOKAa KOMIIEHCUPYIOT OTKJIOHEHUE NNOTEHIHAJIa 3alHThI
OT IIOTeHLIMAJIa HE3apsHKEHHOW MOBEPXHOCTH MeTajljla, COIVIACHO H300pETEHHIO,
IIpM H3MEHEHHHM I[1apaMETPOB OKpPYXXalollled Cpeabl H3MEPSIOT BEITHUYUHY
NIOTEHLMaJIa HYJIEBOTO 3apsAfla MeTajlla 110 MEPTBON TOYKE ABMIKEHUS CTPEIOK
MHUJUIMAMIIEPMETPOB € 3€pPKAJBHOM  IIKanO#i, BCTPOCHHBIX B  IUIEYH
dopmupoBaTens NpsAMOro W OOpaTHOTO HMMITYJIBCOB, a 3aIIUTHEIN IOTEHIHAI
YCTaHaABIUBAIOT PaBHLIM IIOTEHIHAILY HYJIEBOT'O 3apsia IOBEPXHOCTH.

OTO TaKkke MAOCTHUIaeTcs TeM, YTO YCTPOHWCTBO OJIEKTPOXHUMHUECKOH
3aIIMTHl KOHCTPYKIMOHHBIX METAJUIOB OT KOPPO3WH, BKIIIOYAIOIEE YCTPONUCTBO
JUISL OIIpeZiesIeHHs IOTeHIMalla He3apsPkeHHON TTOBEPXHOCTH TBEPAOro MeTajlia,
HCTOYHHUK IIOCTOSSHHOIO TOKAa C PEryJIiTOPOM M YIIPaBIISIEMBIM PE3UCTOPOM,
Apoccellb U KOHIEHCATOp M pa3felieHus Lened NepHOANYECKOro H
IIOCTOSSHHOTO TOKOB, U WU3MEPUTENbHBIA MOCT AJis ONpPEAESICHUS U KOHTPOJS
NOTEHLMala He3apsDKeHHOH IOBEpXHOCTH MeTala, COIIacCHO H300peTeHuIo,
JOTIOJIHATEIIBHO COAEPXKUT JBa MWUIMaMIIiepMeTpa ITOCTOSIHHOTO TOKa C
3epKAJIbHOM IIKaJION, BKJIIOYEHHBIE IOCIENOBATEIbHO C (OPMHUPOBATEIISIMH
UMITYJIbCOB B ILJIEYH MOCTA.

IlprueM ycCTpOHCTBO [JIs OIpeAeNieHUs IOTeHIMana He3apsyKeHHOH
MOBEPXHOCTH TBEPAOro MeTajula, BKIIOYAIONIEe BaHHY C DJIEKTPONPOBOSAIIEH
Cpeol M pasMEIICHHBIMH B HEW HCCleNyeMbIM UM BCIOMOTAaTeIbHBIM
3NIEKTPOAAMH, HMCTOYHHUK DJEKTPHUUYECKOr0 TOKa, PEe3UCTOp, NPHUOOPHI IS
U3MEPEHUs TMOTEHIMalla W TOKAa, DJIEKTPOJ CpPaBHEHHS IIOTEHLHAIOB C
TOKONPOBOASIIMM MOCTHKOM, COEAVHEHHBI ¢ NpubOpoM Ui H3MEpEHHUS
IIOTEHLHAa, COIJIACHO H300pETEeHUI0, HCTOYHUK IOJSIPU3YIOIEr0 TOKa
NpeAcTaBIsieT co0oil YCTPOHCTBO Ui TOJNyYeHHS MEPUOAMYECKOTO TOKa C
o0paTHEIM MMITyJIbCOM, INPHOOp Ui W3MEpeHHs IOTEHIHAaNa MpeaCTaBlieT

co00Hi 3JIEKTPOHHBIA ocuwuiorpad W/HWIM JAWTUTAIBHBIA MYJBTUMETpP, a




HCCIIElyeMBIl  DJIEKTPOJ, COEJUHEH uepe3 TOKOMPOBOMSIMM MOCTHK C
MHJUTHAMIIEDMETPAMH  C  3€pKaJBHON IIKANOM, BCTPOEHHBEIMH B IUIEYH
¢dopMupoBaTes MpIMOro 1 0OPaTHOrO UMILYJILCOB.

ABTOpaMH  3aBJICGHHOTO H300peTEeHHs  YCTaHOBIEHO, YTO JUIA
OTlpefie/ieHUs IOTEHLHala HyJIEeBOrO 3apsla METALIMYECKOH IIOBEPXHOCTH
AOCTaTOYHO  ONPENENMTh  «MEPTBYIO  TOYKY»  JABH)KEHHS  CTPEJIKH
MUJTHAMIIEPMETPOB € 3€PKATBHOM IIKaIOH B Iiedax (GOpMHpPOBATEs MPIMOTo
¥ obpaTHOro MMmynscoB. Ilpu sToM, ompenenseMslif ocumuiorpadhoM H/UIU
AWUTUTAIBHBIM MYyJIbTHMETPOM HOTEHIHAT COOTBETCTBYET IIOTEHIMANY HYJIEBOTO
3apsaia METAIMYECKOTo 3JIEKTPOAa C HAWBBICHICH CTENEHBIO JOCTOBEPHOCTH.
OT0 1o3BoJIAeT 3adHKCHPOBATh MapaMeTPsl W HCKIIOUHTH HAJIOXKEHHE CIaja
KPUBBIX NIPH DPa3phiBE LENM THPAaTPOHHBIM pelie MO CHoco0y, ONMHCAaHHOMY B
Haunboee GIM3KOM aHaJIOre.

KpoMe Toro, HoBU3Ha 3asBJISIEMOr0 M300pPETEHHS 3aKIIIOYaETCsl B TOM, YTO
OTCYTCTBYET BPEMEHHOH AMANa3oH MEXAY Pa3pbIBOM II€NM B 00JaCTU IPSIMOTO
U 00paTHOro HMIIYJILCOB IEPUOAMYECKOTO TOKA M HET HEeOOXOMMMOCTH B
ABYX3TallHOM H3MEPEHMM MOTEHIIMala, CyMMHPYIOLIErOCS M3 CTAallMOHAPHOTO
NOTEHIKAa U ToKasaTeNs TOukH Berpeud kpuBbix (TBK) mpu paspeise nenm
THUPATPOHHBIM peJIE.

HoBu3Ha 3asBIEHHOIO H300pETEHHS TaKXKe 3aKIIOYaeTCs B TOM, YTO
YCTAHOBJICHHBIE  MapaMeTpel TOKAa CTa0WIM3UPYIOTCS BO  BPEMEHHOM
INPOMEXYTKE TEePHUOJa MPOBEICHHS U3MEPEHUi B OJHO M TO € BpeMs, KaK B
IpSMOM, Tak U B OOpaTHOM HaNpaBJIeHHH TOKa (GOPMHpPOBATENs MMIYJILCOB. B
3TOM Cllydae YyCTAaHABIMBAeTCS JJIEKTPOHHO-MOHHEBIN OalaHC B JIBOMHOM
JJICKTPHUYECKOM cnoe (4.3.c.), YTO C BBICOKOH CTENEeHbIO TOYHOCTHU
TIOATBEPXKAeT INPEeKpalleH)e PacCTBOPEHHs MeTalla C MOTeped 3JIEKTPOHOB U
NPaBHIBHOCTD ONpPE/IE/ICHUs TOTEHIHANa He3apsDKEHHOM OBEPXHOCTH.

IIprMeHenre B 3asBIEHHOM H300pETEHHH YCTPONCTBA IS OIpeeleHus

IIOTCHOHAaIa HCBapHX(eHHOﬁ IIOBEPXHOCTH, ITO3BOJIAET C BBICOKOM CTEIIEHBIO




TOYHOCTH ONpPEAENATh NOTCHIHAI HE3apsXKEHHOM IOoBepXHOCTH. IIpHMeHeHHe
H3MEPHUTEJIBHOTO  MOCTa, COCTOSIIEr0 U3 (GOpMHpOBaTeNed MNpsAMOro u
OOpaTHOrO HMITYJBCOB IEPHONMYECKOTO TOKd, HBYX MHJUTHaMIIEPMETPOB
IIOCTOSIHHOT'O TOKa C 3€pKadbHOM INKaNOHM, BKIIIOYEHHBIX IOCIENOBATEIBHO C
(GopMHpOBaTENSIMH  MMIYJBCOB B  IUIEYH  MOCTA, MHKpOaMIIepMETpa,
BKJIIOYCHHOIO B NHAroHajlb H3MEPUTENHHOTO MOCTA, IIO3BOJSIOT ONpPEHENATh
M3MEHCHHC 3aIIMTHOIO NOTEHIMANa, a C TIOMOLIBIO YIPaBISEMOro PE3UCTOPA M
PErysTopa NOCTOSHHOIO TOKAa KOMIIEHCHPOBATh 3TO U3MEHEHHE.

Ha ¢urype 1 wusobpaxeHa cxemMa 3asBIEHHOIO YCTPOMCTBA,
ONPEACIIAIOMErO MOTEHIMAN He3apsKEHHOU IIOBEPXHOCTH, M BKIIIOYAIOIIErO
Crenyrolme SneMEeHTs: BaHHAa (1) ¢ snexTpompoBomswmieil cpemoit (2) u
PasMEIICHHBIMHI B HEH BCIIOMOTATeNbHEIM (3) M HccnexyeMbIM (4) 31eKTpogaMH,
BNIEKTPOJa CpaBHEHHUS (5), PacloNoKEHHOro B sueiike (6) ¢ TOKONPOBOIIIINAM
pactBopoM (7), W uepe3 TOKOMPOBOAAWHME MOCTHK (8) COEIMHEHHOro ¢
HCCIENYeMbIM  DJeKTponoM  (4), ocuwmiorpada W/WIM — OUCHTAIBHOIO
MyNBTUMETPa (9) [UIsl U3MEPEHHs TOTEHIHANa Ha HCCIeLyeMoM deKTpoge (4),
SJEKTPOHHOTO ocuuitorpada (10), MOAKIIOYEHHOTO NapaIENbHO 3TAJOHHOMY
pesuctopy (11) nns u3MepeHuss TOKa, HOJABaeMOTO Ha BCIIOMOTATETBHBII
aeKTpox (3) 9epes BeIKIOUarespb (12) oT HCTOUHMKA TOKA (13), coegunrennoro
C HCIBITYEMBIM 3JIEKTpoaOM (4).

Ha ¢urype 2 wu3so0paxkeHa cxema 3asgBIEHHOIO yCTpOHCTBa
NICKTPOXMMHUIECKOH 3aIUThl KOHCTPYKI[MOHHBIX METAUIOB OT KOPPO3HH,
BKJIIOYAIOIIETO CIIEAYIOIME JNeMEeHTEI: BaHHa (1) ¢ 3JeKTponpoBosimeit cpenoit
(2) ¥ pasMeUIeHHBIMH B Hel BCIIOMOTaTeIbHBIM (3) u wuccnenyemeiM (4)
JICKTPOJAMH, OJIEKTPOA CpaBHEHHs (5), pacHONOXKEHHBIH B sdeiike (6) c
TOKOIPOBOASAIMM pacTBOpoM (7), U dYepe3 TOKOIPOBOAALWIMH MOCTHK (8)
COCAMHEHHBIN C HCCIEeyeMBIM 3JIEKTPOAOM (4), 3NMeKTpOHHBIH ocruiorpad
W/HIN [UTATAIBHBIH MynbTuMetp (9) 11 H3MEpeHHs TOTeHIHana Ha

HCCIIeyeMOM 3NeKTpofe (4), ammnepmerp (10) mist M3MEpeHHS MOCTOSHHOIO




TOKa, MPOTEKAIOLIEro 4Yepe3 BCIoMorarenbHbid anekTtpor (3), apoccens (15),
ylpaBiseMslii pesuctop (16), coequHEeHHBI C UCTOYHUKOM MOCTOSHHOIO TOKa
(17) ¢ peryaaropom (18), BrOpoif BBIXOX McTOYHHKA Toka (17) uepes
BeIKIIIo4arens (19), amnepmerp (10) coeuHeH ¢ BCIIOMOTATENBHBIM DIIEKTPOIOM
(3), ncTouHUK nepeMeHHoro Toka (13), HOJKITFOUEHHBIH, B CBOIO O4Yepelb, Yepes
koHgencatop (20), mryHTupyemslii koHTakToM (21), mpepsiBatens (14) c
HU3MEPHUTENBEHEIM MOCTOM, COCTOSIIIMM M3 (opmupoBareneit mpsimoro (22) u
obparHoro (23) UMITYJIECOB MEPHOAMYECKOTO TOKA, BEIKIIOYatTenei (24) u (25),
MUJIMAMIIEPMETPOB  C  3€pKaJIbHOM  IIKaIon (26 u 27), BKIIOYEHHBIX
IIOCJIE0OBATENBHO ¢ (POPMHUPOBATENSIMU UMITYJIECOB (22 U 23) B IUIEYH MOCTAa,
MHUKpoamriepMerpa (28) c¢ BeimovareneM (29), BKIIOUEHHOTO B JHArOHAJb
U3MEPUTENBHOIO MOCTa, U GallaHCUPOBOYHOTO yIpaBisieMoro pesucropa (30),
COEAMHEHHOI'0 ¢ MCIIBITYEMBIM 371eKTpooM (4). Bropoii Beixox ucrtounuka (13)
IIEPEMEHHOI0 TOKa 4epe3 BhIKIIoYaTenb (12) coemvHEH CO BCIOMOraTeIbHBIM
anexTponoMm (3).

YCTpOoHCTBO [UIs ONpe/ieNieHus MOTeHIaIa He3apsHKeHHOH OBEPXHOCTH
paboTaer clieJyloImuM o0pa3oM.

Ilpn 3ampikanuu BeIKTOYarens (12) depe3 3aMKHYTHIM KOHTAaKT
npepsisaTens (14) Ha BcrioMoraTesbHbIH 3JIeKTpo,] (3) U UCTIBITYEMEIN 3JIEKTPO.T
(4) or wucrounmka Toka (13) moOmArOT NEPUOAMYECKHI TOK C OOGPATHBIM
UMIYIbCOM. HUepes3 HCHBITYyeMYyIO 3JeKTPONpPOBOIAIIYIO0 cpemy (2) mporekaer
TOK, (GOpMy H BeJIWYHHY KOTOPOTO pErHCTPHUpYeT oclwuIorpad u/wim
OWTHTAIBHEIN MynbTUMETp (9). OnexrpoHHb ociutorpad (10) B 3T0 Bpems
PETUCTPUPYET NaJCHUE HANPSHKEHUS MEXIY HCCIENyeMBIM 3JIeKTpoaoM (4) u
UCTIBITYEMOM  3JIEKTponpoBoisiues  cpemod  (2).  BamaHCHpOBOYHBIM
YTIPaBJIIEMBIM DPE3HUCTOPOM OCYILECTBIISIOT PEryJUPOBKY IOHaYd TOKA U
OTIPENEIAIOT MEPTBYIO TOYKY MABIDKEHHS CTPEIOK MHJUTHAMIIEPMETPOB C
3€PKaJBHOM INKAJIOW, BCTPOCHHBIX B IUIEYH (OpMHpOBATENS MPAMOrOo M

00paTHOro HMITyJIbCOB IIEPHOAUYECKOro TOKa. B 3T0 Bpems (QHUKCHpPYIOT




NIOKa3aTeNy ocuuiiorpada W/ Wiy JUrHTaabHOro MyJIbTHMETPA. DTH ITOKa3aTelu
H SBIISIIOTCS IIapaMeTpaMHy MOTEHLHAIA He3apsHKEHHOM IIOBEPXHOCTH.

ITpuMep KOHKPETHOTO BBHITOJIHEHHs criocoba.

B kauecTBe HccneayeMoro 3ieKTpoAa Opalln >KeNe3HbIH, IUIATUHOBBIA H
cepeOpsHBI IEKTPOIBl. DIEKTPOAb! NMOMEIaIX B OJHOHOPMAJIBHBIA pacTBOP
cepHOii kucnoTel («XU») mpu Ttemmeparype 298 K, B KOTOPOM HaXOAMICH
THTAHOBBIM 3JIEKTPOJ B KauyecTBe BCIIOMOraTelabBOro 3jeKrpoja. Mccnenyemsiin
3JIEKTPOJ NMOJBEPrajcs BO3AEHCTBUIO MOISPU3YIOLIETO TOKA IIPH aMINIATYIHOM
IUTOTHOCTH TOKA IIPSIMOTO H 0GpPaTHOro MMIyiscoB S00 A/M° B Teuenue 40-45
cekyHJ. OcCylIecTBIsAIM PETyJUpOBKY NOAAYH TOKA M OINpPEAEAId MEPTBYIO
TOYKYy JBIDKEHMS CTPENOK MILUTMAMIIEPMETPOB C 3epKANbHON IIKAJOH,
BCTPOEHHBIX B IUIEYH (DOPMHpOBATEN NPSAMOro M OOpaTHOro HMITYJIbCOB
HEePHOTUYECKOr0 TOKa. B 3TO BpeMs ¢uKcHpoBally MokazaTelau ocuuiorpada
W/WIIA TUTHTAIBHOIO MYJIbTUMETpa. Pe3ynbTaTsl U3MEpeHHH, NMPOBEIEHHBIX C

HCIIONIB30BAaHUEM IIpeaJIaracMbIX crocoba u YCTp()ﬁCTBa NPpHUBEACHLI B Tabi. 1.

Tabnumna 1
Uccnenyemsrii | IloreHnuaJ IToTennman ITorennuan IMoTenmuan
BJIEKTPOL He3apsKEeHHOH HE3apsDKCHHOM | HE3apsDKCHHOHM | He3apsKEeHHOH
MOBEPXHOCTH, IIOBEPXHOCTH, MOBEPXHOCTH, | IIOBEPXHOCTH,
onpeaeJTeHHbIA ONpPEJENCHHbI | ONPENENeHHBIN | pacCYUTaHHBIN
3asiBJIsIEMbIM METOIOM JPYTHMH 1o AHTpOIIOBY
MeTOoa0M KocoBa MeTOIaMH LU
XKeneso - 0,3857... -0,3866 | -0,385...-0,386 -0,37 -0,4
ITnatuna +0,3098... +0,3104 +0,309...+0,311 +0,28 +0,2
Cepebpo - 0,6946... -0,6957 | -0,694...-0,696 | -0,70...-0,80 -0,4

Takum o6pa3oM, pe3ynbTaThl HCIBITAHUM MOATBEPXKAAIOT JOCTHXKCHHE
IOCTaBJI€HHON 3alayil - TMOBBIIIEHUS TOYHOCTH OIpeJeNeHus IOTeHLuana
He3apsHKEHHOU NTOBEPXHOCTH TBEPAOr0 METAJUIMYECKOTO JJIEKTPOa.

YCTpOHCTBO 3IEKTPOXUMHYECKOM 3alUThl KOHCTPYKLIMOHHBIX METaJJIOB

OT KOppo3uH paboTaeT cleayomuM o6pazoM.




Hanpsokenne oT perymupyeMoro HCTOYHHKA IlepeMeHHOro Toka (13)
uepes BeIKmoyarens (12) momaror Ha BermoMoratensHBIM 3nekTpon  (3),
pacrnonioxeHHbId B BaHHe (1), a depe3 kowyeHcarop (20) M HOpPMAIBHO
3aMKHYTBIH KOHTaKT (21) mopmaroT yepe3 HOPMaJbHO 3aMKHYTHIM IIpepHIBATEINb
(14) Ha MoCT mepeMeHHOro TOKa, KOTODHI ¢ MOMOIIBIO (HOPMHPOBATEINS
npsmoro mMmmyneca (22), ¢opmupoBarens obparHoro wummymsca (23),
$hopMUPYIOT NpsAMO ¥ 0GPAaTHEI UMITYIbCH HAIPSIKEHHUS, TIO]ABAEMOTO Yepe3
ynpasisemsii pesuctop (30) Ha anextpoxn (4).

IIpu npenBaputenbHOM MOAKITIOYEHHH aKTUBHONW HAarpy3kH BMECTO
2MeKTponoB (3 u 4) mpou3BoAAT GalaHCHPOBKY MOCTA, CHILy TOKA HPAMOIO U
00paTHOro HMITYJIECOB KOHTPOJHPYIOT MHJUTMamrepMmerpamMu (26 u 27), a
MOMEHT YCTaHOBJIeHUs OanaHCa COCTaBISIOLIMX [EPHOAMYECKOTO TOKa,
JIOCTHIaeMOr0 € TOMOLIBIO GaJlaHCHPOBOYHOTO yIpaBiseMoro pesucropa (30),
KOHTPOJIUPYIOT MHKpoaMIepMeTpom (28).

Ilpy monxmoueHuu BaHHBI (1) C arpecCHBHBIM pAacTBOPOM MO LeIH
NPOTEKaeT CyMMapHBI# MEPUOAUYECKHMH TOK M C ITOMOILBI0 MHKPOaMIIEpMETpa

28 perucTpupyIoT anrebpaHvecKyro pasHOCTh MPSIMOTO M OGPAaTHOrO TOKOB II0

bopmyite:
Aik - ik - ia ,

€ iy — IUIOTHOCTH MPSIMOTO TOKA;

i, — IUIOTHOCTH OGPATHOTO TOKA IPU 33JaHHOM UIOIIAIH NEKTPOLOB;

Aiy — pa3sHOCTB IJIOTHOCTEH TOKOB, BETAYMHA KOTOPOH OLIEHUBAETCS C
IIOMOLIBIO MEKpoaMiiepMeTpa 28 ¢ TourocThio 10 107 A (6es YCHUJIEHUS).

Bennuuna u 3nak pasHoctd (Aiy) maroT HHGOPMALHIO 06 OTHOCHTENHHOM
3aTPYJHEHUH OKHCIHTENIBHOM HIIM BOCCTAHOBUTENILHON pEakldM B CHCTEMeE
MeTaJlll/AaHHas arpeCCUBHAA CpeJia, KOTopasi CILyXHUT 6a30BEIM ITOKa3aTe/IeM IpH
o ep)KaHUH ITOTEHIINAIA 3aIUTHL.

C momowsro 6anaHCHpPOBOYHOrO —ympasisemoro pesucropa  (30)

JOCTUTAOT MCpTBOfI TOYKH JABHXCHUA CTPCIOK Ha MHJUTHAMIIEPMETpax ¢




3¢PKaNbHOMN IKao (26 u 27), BCTPOSHHBIX B IUIeYH (HOPMHPOBATENS MPIMOTO
M OOpaTHOrO WMIIYJBCOB, Ha OKpaHe OJIEKTPOHHOTO OCIMUIorpadga w/win
AMTHTATBHOTO MYJIBTHMETPA (9) ¢ BEICOKOH TOYHOCTBIO ONPEAEISAIOT OTEHIHA
HE3apsDKCHHOH IOBEPXHOCTH MeTallla B JaHHOM arpeccHBHOM cpefe c
AaBTOMaTHYECKUM YYE€TOM €ro HEOJHOPOIHOCTH, TNPHPOIABI M XHMHYECKOTO
cocraBa.

Jis yCTaHOBNEHMS BEIMYMHBI IUIOTHOCTH TOKA 3aIIUTHI OT MCTOYHHUKA
nocTosHHOro TokKa (17), ynpasnsemoro peryistopom (18), uepes ymnpapiseMsiii
pesucrop (16) wa osmektpomsl (3 u 4) BaHHEI (1) NMOJAIOT MOCTOSHHOE
HanpsKEHHe, TNPH H3MEHEHMM IUIOTHOCTH IIOCTOSHHOTO TOKAa C ITOMOIIBIO
pesucropa (16) wmmm perynaropa Toka (18) ycTaHAaBIMBAIOT 3HAYEHHE
MOTeHIHaNa 3alUTEL (¢ ,), paBHOE MOTEHIHANY He3apsHKEHHON MOBEPXHOCTH
MeTaia (Qe=0), ONPENENEHHOE PaHHEE C HCIIOIB30BAHUEM IAHHOTO YCTPOMCTBA.

IIpu H3MeHeHHH NapaMeTpoB SEKTPONPOBOAAIIEH cpensl (2), HapyIIHTCS
banaHCHPOBKa M3MEPHTENBHOIO MOCTA U Yepe3 MHKpoaMmmepMerp (28) moreder
TOK, KOTOpbIM OyZJeT CBHIETENbCTBOBaTh OO0 M3MEHEHHH MOTEHIMANA
HE3apsDKCHHOM MOBEPXHOCTH MeTaIndeckoro anekrpoaa (4). C momormsio
perymstopa (18) u ympaensemoro pesucropa (16) no6UBarOTCS TAKOro
TIOJIOXXCHUS, KOTJ]a TOK, IPOXOASAIIMI Yepe3 MuKkpoammepmerp (28) cTaHOBUTCA
paBeH HyIo, 4To OyJIeT CBHIETENLCTBOBATL O TOM, YTO IIOAAaBAEMEIH TOTEHIHAI
KOMIICHCHPYET OTKJIOHEHHE IOTEHIMalla 3alliThl IT0BEPXHOCTH METAJUINYECKOr0
3MeKTposa (4) OT MOTEHIHANa He3aPsHKEHHOM TOBEPXHOCTH (Qg=,).

Croco6 3NMeKTpOXUMHYECKON 3alUMTHl KOHCTPYKIHOHHBIX MET&UIOB OT
KOPPO3HH OCYIIECTBIIAETCA CIIEILYIOIIUM 06pa3oMm.

HccrnenyeMelii MeTaln MOMEIIAIOT B arpecCHBHYIO cpefy. Ompelesior
MEPTBYIO TOUKY ABHXEHHS CTPENIOK MH/UIMAMIIEPMETPOB, BCTPOEHHEBIX B IIEYU
(opMupoBaTeNs NpPAMOrO H OGPAaTHOTO HMITYJIBCOB TNEPHONMYECKOrO TOKA.
M3MepsioT BeNMYMHY NOTeHIHalla OOpallleHus 3apsua MOBEpXHOCTH MeTalia

OTHOCHTECJILHO BBI6paHHOFO SJIEKTPOZa CpaBHCHHA B CUCTEME MCTaJI-pacTBop -
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NOTEHUHANIa HE3apsDKEHHON IOBEPXHOCTH. B cifyqae H3MeHeHHs MapaMeTpoB
BHEIIHEH Cpe/ibl, BHOBb U3MEPAIOT IIOTEHIHAN He3apsHKEHHOM MOBEPXHOCTH U Ha
HCTIBITYeMBIH MeTalll OT HCTOYHHKA IIOCTOSHHOTIC TOKA MOAI0T MOJIAPHU3YFOIIHIH
TOK, KOMNICHCHPYIOLINH H3MEHEHHE BEIMYMHBI 3aIlUTHOIO IOTEHUHUAa IMyTeM
CMEILEHHS ero OT CTAHOHAPHOro 3HaueHus (Qg) ;10 (¢ ).

IIpumep ocymecTBiIeHHS H300pETEHHS.

HcnsITyemele 371eKTpOIBI, H3TOTOBIIEHHBIE U3 JKeJle3a, ATIOMUHMS, MeH U
THTaHa II0049epeiHO 3arpyxaroT B 1N Boauslif pactBop H,SO,, Boay us UepHoro
MOpsl ¥ BOJOIIPOBOAHYIO Boy I. KuinHeBa ciemyrommero cocrasa (cM. Tadi. 2):

Tabmuna 2

[TpuMepHas MUHepaIH3alis BOAbI

WonEl, MI/n

Mecrto OO6mas,

Bozo3abopa Na", K*| ca¥ | M g cr HCOy SO* Fe?* MI/T

Yepuoe mope r.

5530 246 648 9629 88 1305 17446
Onecca
Monnosa
58,7 97,6| 72.5 19,5 on 203 56 0,11 507,51
r. Kumvnes

B Banny (1) nomemaroT TUTaHOBEIH aHOJ M OAUH KOHEI] MOCTHKA M3 arap-
arapa, BTOPO# KOHeI[ COeIMHMTENLHOI0 MOCTHKA MOTPYXaloT B uelky (6) ¢
HaChIEHHBIM PaCTBOPOM XJIOPHCTOTO KalHs, TI¢ HAXOMMIICS XJIOpcepeOpsHbIi
QNEKTPOA CpaBHEHHS (5), GUKCHPYIOT MEpTBbIE TOYKH [BHXKEHHS CTPEIIOK
MIJUTMaMIIEPMETPOB C 3€PKATBHON LIKAIOH (26 m 27) W U3MEpSIOT BEIUYHHY,
KOTOpasi COOTBETCTBYET MOTEHIIMAly HyJEBOTO 3apsna, IPH 3TOM ONpPEAEISIOT
IUIOTHOCTh 3aIIUTHOrO TOKa (i), BBIAEPKHBAIOT METAUI MOX 3aAINATHBIM
noreHnuanoM B TedeHue 120 uwacoB mpu T= 298 K u mocne B3BemmBaHus
OLCHHBAIOT O3(Q(EKTUBHOCTh JJIEKTPOXMMHYECKOM 3alm[MThl MeTallla OT

KOPPO3HOHHOTr0 pa3pyIieHus (pe3yabTaTsl CM. B TaGlI. 3) B KaXIol cpefe.
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Pe3y.II]'>TaTBI PICHBITaHHfI, rnpeanaracMbIx criocoba u YCTpOﬁCTBa JJIA 3alllUThI

Tabnuma 3

METaJUIOB OT KOPPO3HOHHOT'O paspylUeHHs Ipu TeMiepatype 298 K.

HanmenoBanue . .
5 pH Pz, ic I Y= z,
arpecCHBHOH Metann ) ) o
cpensl B A/M A/M = i/l %
Cpeabl
Fe -0,385 | 0,45530 | 0,03285 | 16,36050 | 92,7
IN pactBOp 55 Al -0,510 | 1,47450 | 0,06500 | 22,68555 | 95,5
H,SO4 ’ Cu -0,265 | 0,29565 | 0,03120 | 9,47620 | 89,4
Ti -0,410 | 0,01615 | 0,00085 | 19,02348 | 94,7
Fe -0,425 | 0,34920 | 0,01885 | 18,52490 | 94,8
Boxa Uepnoro 76,77 Al -0,570 | 0,93843 | 0,04635 | 20,24607 | 89,1
Mops T Cu [-0,160 | 0,11875 | 0,00940 | 12,63121 | 92.1
Ti -0,470 | 0,01095 | 0,00045 | 23,79418 | 95,8
Fe -0,495 | 0,18220 | 0,00715 | 25,48325 | 96,0
Bona u3
Al -0,555 | 0,22945 | 0,00830 | 27,64338 | 95,9
Bojonposojar. {7,4...7,8
Cu -0,170 | 0,06215 | 0,00290 | 21,43865 | 95,3
Kumnaesa
Ti -0,455 | 0,00573 | 0,00020 | 28,64231 | 96,5

Kax mnokasanu PE3yJbTaThl OCYIICCTBICHUSI 3aABJICHHOI'O cnocoba

nu

yC‘TpOﬁCTBa IpH 3allUuTe XKCJIC3a, allOMUHUS, MEIWM M THTAHaA B PasINYHbIX

arpecCUBHBIX CpeliaX, KO3()OUIHMEHT TOPMOXEHHS KOPPO3UM YBEIHYHBAETCS

IIpA nepexone ot IN pacTBOpa CepHOfI KHCJIOTBI K BOAE K3 BOJOINPOBOAA T.

Kumunesa s Fe ot 16 no 25, ana Al ot 22 mo 27, st Cu ot 9 1o 21, mnsa Ti

oT 19 1o 28; npu 3TOM CTeneHb 3alLUThl, HAIPUMED, JKeNe3a B KHCIIOH cpese rpu

HCIOJIB30BaHUH IIPEIUIaraeMoro crnocoba u ycTpoicTBa cocrasinsger 92,7%, 4to

CBUIETCILCTBYET 00 BCb(beKTI/IBHOCTI/I " IICJICCOOGPEBHOCTI/I IIPpaKTHYECCKOIr'o

NPpUMEHCHHUU I/I306pCTeHHOI‘O crocoba 3allAThl Me€Tajllla OT KOPPO3HUH U

YCTPOMCTBA AJIS €r0 OCYIIECTBIICHHS.
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3asiBiIeHHOE M300peTeHHe 06IafaeT cieIyFONTIME IPEUMYLIECTBAMH:

- [IpH 3alUTE OT KOPPO3HHU HCIOJB3YIOT OIIPENeNICHHbIE B J1aG0PaTOPHBIX
YCIIOBUAX MAapaMeTpel IIOTCHILMala HyJNEBOrO 3apsfa, YCTAaHABIMBAIOT U
aBTOMAaTHYECKM NOAJECPXKUBAIOT YCTAHOBJIEHHbIE IIapaMeTphl 3allUTHl C
TOYHOCTBIO 10 + -1 MB;

-3aIlIATYy OCYIUECTBIIIOT MAajbIMH TOKAMH, KOTOpbIE IPAKTHYECKH
HCKIIIOYaroT BbIICICHHE BOAOPO/Ia HAa IOBEPXHOCTH 3alUIAEMOT0 MeTalIa,

-NIpH YCTAaHOBJICHMH W aBTOMATHYECKOM MOJAEPXKAHHH MOTEHIHANa
HYJICBOTO 3apsiia Ha IOBEPXHOCTH MeTajlla (GOPMHUPYIOT 3aIMUTHYH) ILIEHKY,
COCTOALIYIO M3 COJIEH METALIOB, HAXOMALIUXCS B 3JIEKTPOJIUTE, TONIIHHOMN 15-
25 MHKPOH ¢ XapaKTEepHCTHKaMH IMAJIEKTpHKa (CONMpOTHBIIEHHEM 6ojee 30
Mom), uto nospomser nosectu KITJ CK3MT mo 96-98% 6e3 McIONB30BaHUs
NIaCCHBHOM 3alUUTEI (TPYHTOBOK, KPAacoK, JIAKOB H Ip.);

- OpMHPYIOT 3aUTHYI0 IUIEHKY Ha [OBEPXHOCTH 3AIMIIAEMOTO
MeTallia, 9TO mo3BoisfeT A0 10-u u Gomee pa3 yMeHBIIUTH MOTpebIeHHE
JNIEKTPOIHEPTHH;

-mocne 3-4 Hejelb, OT MOMEHTA Hadaja 3allWThl OOBEKTOB, (BpEMs
(opMHpOBaHHS 3aIUMTHOM ILIEHKH) B CHCTEME MeTajjl/arpeccuBHasl  cpena
YCTaHaBIHBAIOT JWHAMUYECKOS PAaBHOBECHE, IPH KOTOPOM IIPEKpallaeTcs
paspymenue 3allMIaeMoro MeTajlyia M aHOda, 4 CcaM 3allUINaeMBId MeTaJll
BXOJHUT B HHAU(PEpPEHTHOE COCTOSHHE; |

- OpMHpOBaHME 3AIMMTHOW IIEHKH IO3BOJSET JOBECTH IO MHUHUMYMa
3arpsA3HEHHE MOYBBI M BOAHBIX OOBEKTOB IIPOAYKTaMH KOPPO3HH;

- IpH NOTEHIMAJIE HYJIEBOTO 3apsa, YCTAaHOBJIEHHOTIO Ha HOBerHOCTﬁ
3aIUINAEMOro  METalla, HANpPSXKEHHOCTh B IOBEPXHOCTHBIX  CJIOSIX
KPUCTAUIMYECKOH PEINEeTKH MeTalla CTPEMHTCS K HyMI0 M HPOYHOCTH
TIOBEPXHOCTHOTO  CJIOS METajlla NPUHAMAET CaMylo IIPOYHYIO CTPYKTYpPY
(Oddext PeGunnepa);
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- pacIipocTpaHeHHe MOTEHLKAa 0 IOBEPXHOCTH MeTaia Ipu padore
MaJIbIMH TOKaMH NPOUCXOAMT IPAKTHYECKH Oe3 3aTyXaHHs, YTO Ha IPAKTHKE
II03BOJISIET COKPATUTh KOJHUYECTBO CTAHIMI KaTO{HOM 3alUThI Ha MPOTIKEHHBIX
obbekTax;

- paboTa MaJIbIMHM TOKaMH MO3BOJISIET YMEHBUIATh CEYEHHE UCHOB3YEMbIX
kabenedt npu MoHraxe Cranimu Kartomnoi 3amurtel peskuma Mansix TokoB
(CK3MT);

- OTCYTCTBYeT  HEOOXOAMMOCTh  TNPHUIYCKOB  TOJNIIMHBI  CTEHOK
METaIOKOHCTPYKIMH Ha KOPPO3UIO M, KaK CIEACTBHE, K COXPaHHOCTH HEJp;

- YCTaHOBKa BBINOJIHEHA 110 SMD-TE€XHOJIOTHH, MO3BOJISIONIEN TOBBICUTD
Ha/le:KHOCTDb CTaHLIMH, YMEHBIUUTH €€ rabaprThl U BEC JI0 MaKc. 7 KT;

- ABOWHOW 3alTOM BCTPOEHHBIX HAa BXOJl€ M BBIXOJE BAPHUCTOPAMH H
CynpeccopaMu OCYIIECTBJIAETCS 3allUTa IEKTPOHHUKU OT IPSIMOTO IONaJaHHs
3NIEKTPHUYECKOTO paspsiga (MOIHUH);

- IPOTpaMMHOE OOecleueHne IOCTPOSHO Ha ONEpPAallMOHHOM cHCTeMe
Android;

- BRICTaBJICHHE pPabouMX IapaMeTpOB 3AlMTHl OCYIIECTBIAETCS IO
6ecripoBoHOMy coenuHeHHo Bluetoth ¢ mo6oro ramxera, paGoTaromero Ha
OIepalMoOHHOM cucteMe Android;

- BOSMOXKHO HCIIOJIb30BAaHHE BCEX CYIIECTBYIOINHMX CPEACTB TEIEMETPHH
(GPS, GPRS, GSM, RS-485 u ap.);

- aBTOMaTH4ecKas 3allUCh U apXMBHUPOBaHUE IapaMeTPOB 3alllUThI 00bEKTa
MPOUCXOMUT Kaxx/ible 3 ceKyHuI 24/7,

- IBOHHO® BBHINPSMIIEHHE TOKA TNPHBENO K MAaKCHMAIBHO BO3MOXKHOMY
CHIXKEHHIO TI0Ka3aTells UMIYIbCHOCTH | paBHO He Goiee 0,1;

- IpUMEHCHHUE CIIEHMAIBHON NacThl HAa OCHOBE CHMJIMKOHA JUIS 3allUTHI
3JIEKTPOHHBIX I1AT MO3BOJISIET MCIIO/IB30BaTh CTAHIUH B CAMBIX 9KCTPEMATBHBIX

TEMITEPATYPHBIX peXHuMax, oT -65 o +90 °C;

14




- AHTHBaHJAJIbHBIC KOPITyCa M3 CIICHHAJIBHOIO JIMTOTO AJOMHHHSA HMEIOT

MaKCHMAaJIbHYIO CTEeIeHb 3auIuTel IP69.
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®opmyJia uzobperenust

1.  Cmoco6 31eKTpOXMMHUYECKOM 3aIUTE KOHCTPYKIMOHHBIX METAJLIOB
OT KOPPO3HH, IPH KOTOPOM HM3MEPSAIOT IOTEHIUal B CUCTEME METalLI-pacTBop,
ONpPENeNAIOT BEJHWYMHY 3aIMMTHOTO MOTEHIHANa, OT BHEIIHEr0 HCTOYHHKA
NOCTOSIHHOTO TOKa Ha METa/ll IIOJAIOT 3allUTHBIN MOTEHLHA] U aBTOMAaTHYECKH
NOJACPXKUBAIOT €r0 BEJIHYMHY, C IIOMOIIBI0 HCTOYHHKA IIOCTOSHHOIO TOKA
KOMIICHCHPYIOT  OTKJIOHEHHEe  [OTeHIMajga  3aIluThl OT  IOTEeHIHAaIa
HE3apHKEHHOH IIOBEPXHOCTH METAjlla, OMAUYAIOWUICA MeEM, 4mo TIpH
U3MEHECHHH IIapaMeTPOB OKPYXKaOILEH Cpebl U3MEPSIOT BEIMIHHY IOTEHIHAIA
HyJI€BOTO 3apsAfia MeTajula 110 MEpPTBOH TOYKE JBWIKEHHS CTPEJIOK
MHJIIMaMIIEPMETPOB, & 3AlUTHBIM IOTEHLHWal YCTaHaBIHUBAIOT paBHBIM
NOTEHIHATY HYJIEBOTO 3apsiia MOBEPXHOCTH.

2. Cpoocob mo mn.l, omauuarwwuiica mem, umo YIOMSHYTEHIE
MHJUTHAMIIEPMETPBI KIMEIOT 3€PKABHYIO ILKAIY.

3. Cnoco6 mo 1.1, omauuarowuiica mem, umo YIIOMSIHYTBI€
MHJIHaMIEPMETPhI BCTPOCHBI B IIEYH (OPMHPOBATENs MPSAMOro W 0GpaTHOrO
UMITYJIECOB.

4. VCTpOWCTBO  3/IEKTPOXHMHYECKOH  3aIMTHI  KOHCTPYKIIHOHHBIX
METaUIOB  OT KOpPPO3HMH, BKIIOYAIOLIEEe YCTPOHCTBO MJIs  ONpeNeeHus
NOTEHIMaJIa HE3apsHKEHHON IIOBEPXHOCTH TBEPAOrO MeETalla, HCTOYHHK
IIOCTOSIHHOTO TOKa C PEryJIATOPOM M YIPaBIAEMBIM PE3UCTOPOM, APOCCENb U
KOHJICHCATOP VIS pa3lesIeHus Lienel NepHoANIecKOro U MOCTOSIHHOTO TOKOB, H
U3MEPHTEIbHBIA  MOCT 11 ONpefeNieHHss ¥  KOHTpOJIS  HOTeHIHana
He3apsOKEeHHOW  IIOBEPXHOCTH  METaAIa, OMIAUYAIOWEecs meM, Umo
AOMONMHUTENIBHO COIOEPXKHUT JBa MWUIMAMIIEPMETPA ITOCTOSHHOIO TOKAa C
3CPKaJIbHOM IUKaIOW, BKJIIOYEHHBIE IOCIEOBATENBHO C (POPMHUPOBATENIMH

HMITYJIBCOB B IIIICYH MOCTA.
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5. VYecrpoiictBo no 1n.4, omauuarouwieeca mem, 4mo B YIOMSIHYTOM
YCTPOMCTBE [UIs ONpEJENeHUs IOTEHIMala HE3apsDKEHHOH ITOBEPXHOCTH
TBEPAOrO MeTajlla MCTOYHHMK IIOJIIPH3YeMOro TOKa IIpeJCcTaBisieT cobOoil
YCTPOMCTBO ISl ITOY4YEHHUS NEPUOAUYECKOTO TOKA C OOpaTHBIM UMITYJIECOM.

6. VYcrpoiicTBo 1o 1.4, omauuawouieeca mem, ¥mo B YIOMIHYTOM
YCTPOHCTBE [UJIsl OINpe[eNieHUsl IOTeHUHaga He3apsDKEeHHOW ITOBEPXHOCTH
TBEpJOro MeTajlla UCCIEAYEMBIN 3JIEKTPOJ COETUHEH 4Yepe3 TOKOIPOBOIALIMI
MOCTHK ¢ MWJIJIIaMIIEpMETpaMU.

7. VYcTpoHUCTBO IO 1.4, omauuaroweeca mem, 4Ymo B YIIOMSHYTOM
YCTPONCTBE [UIsl OIpENENICHUs MOTEHIMala He3apsDKEHHOM ITOBEPXHOCTH
TBEpAOrO MeTajula MpUOOp IS M3MEPEHHUs IOTeHLHasa MpeAcTaBisieT coOoi

3NIeKTPOHHEIH ocuuitorpad /iy AUTUTATEHBINR MyJIBTUMETDP.
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YCTPOﬁCTBO AJ5 ONIpEAECJICHHS NMOTCHITHAJIa

He3apsi’KeHHOH MOBePXHOCTH

@urypa 1
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YeTpoiicTBO 3JIEKTPOXHMHYECKOH 3aIHThI

KOHCTPYKUHOHHLIX METAJLJIOB OT KOPPO3HH

1§ 30 26 14

®urypa 2
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