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YIK 620.197
MCCJEJOBAHUE KOPPO3MOHHOM CTOMKOCTHU MOBEPXHOCTH METAJIJIOB
B 3ABUCUMOCTH OT AJIFTE3SMOHHBIX CBOMCTB MNOJIMMEPHBIX CBA3YIOLIUX
H.U. Bayposa (Mockosckuii asmomobunsro-oopoxcuviii uncmumym (I'TY))

McecnenosaHa atMocdepHas KOpPO3NMOHHAA CTOMKOCTb U BIUSIHWE aAre3noHHOro B3auMoaencTBus MeXxny metannamm U nonnmep-
HbIMU NOKPbITUAMU C NCNOJSTIb3OBAHMEM YCKOPEHHbIX METOAOB CTapeHUA. [aHbl pekoMeHAaumMmn No NOBbILLEHNIO MPOTUBOKOPPO3NOH-

HOW YCTONYMBOCTU METanMOKOHCTPYKLWIA.

Cy1iecTByeT MHOKECTBO CIIOCOOOB MOJTyYEHHS
MHTEJUIEKTYaJIbHbIX MaTepuasoB [1], u oguH U3 Hau-
Gosiee pocThIX U 3(Q(PEKTUBHBIX — 3TO HCIOJIB30BaA-
HUE B KAUECTBE CEHCOPOB YIIIEPOIHBIX BOJIOKOH.

OTNMYUTENFHONH OCOOCHHOCTBIO YIJIEPOIHBIX
BOJIOKOH SIBIISIIOTCS MX YHUKAJIbHbBIE 3JIEKTpOHU3HIe-
ckue cBoiictBa. OHM 007aaI0T CIIOCOOHOCTRIO pearu-
pOBaTh U3MEHEHHEM CBOETO 3JIEKTPUIECKOIO COIPO-
TUBJICHUS HAa W3MEHEHWE BHEIIHEH Harpys3ku [2].
HIMeHHO 3TO CBOMCTBO YIJIEPOAHBIX BOJIOKOH, HUTEH
U TKaHe JACJIa€T BO3MOXHBIM HX IPUMCHCHUE B Ka-
YECTBE€ YYBCTBUTCJIbHBIX 3JICMCHTOB [IJId OLCHKW Ha-
NPsHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS J€Talld 1
COEJIVHEHUSL.

TexHoyOTHS WMCIONB30BaHUS HOBOTO METOJa
JUArHOCTUPOBAHUS METAJUIOKOHCTPYKLUi [3] 3akmto-
YaeTcs B TOM, YTO YIJIEPOJHOE BOJOKHO HAHOCHUTCS
Ha Y4YacTOK HamOojiee BEPOSITHOTO BO3HUKHOBEHUS
TIOBPEXKICHNSI HETIOCPEICTBEHHO Ha CIIOW TOJIMMEp-

Horo ces3yroniero (I1C), kotopoe B JaHHOM ciiydae
BBITIOJIHSACT (DYHKLMIO H30JIATOpA. 3aTeM JTUM JKe
MOJMMEPHBIM CBS3YIOIIMM BOJOKHO MPOMUTHIBACTCS.
Hanee, nocie MOJTHOTO OTBEPKIACHUS CBSI3YIOLIETO C
000HX KOHIIOB MPOIHTAHHOTO yIJIEPOIHOTO BOJOKHA,
KoTopoe ¢ momompbio [IC mpukieeHo K AMarHOCTH-
pyeMoOll TOBEPXHOCTH METAJUIOKOHCTPYKIIMH, B pe-
J)KUME DPEaTbHOTO BPEMEHH CHUMAIOTCS MOKa3aHUs
3JIEKTPUUECKOTO CONpoTHBIeHHUs. [lo wu3MeHeHuio
STHX TOKa3aHUH CyAAT O CKOPOCTH HAKOIUICHHS II0-
BpEeXJICHUH Ha TMarHOCTUPYEMOM Y4aCTKe.
Hcnonb3yeMasi TEXHOJIOTHSI HAHECEHUS TIPUBO-
JUT K 00pa30BaHUIO Ha JUArHOCTHPYEMOM YYacTKe
METAJUIOKOHCTPYKIIMH TPEXCIOWHOTO makera (puc.l),
cocrosiiero u3 nByx cioeB [1C u ciost yraepogHoro
BosiokHa. Eciu nox tem cnoem TIC, koTopslil Haxo-
IUTCS HETOCPEICTBEHHO Ha TOBEPXHOCTH METaJIIo-
KOHCTPYKINH, HAYHET CKAIUINBAThCS BIIara, TO BEIMKa
BEPOSTHOCTh O0PA30BAHUS TOAIUIEHOYHON KOPPO3HU.
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B sTtom cnyyae naHHBIA METOJ TUArHOCTUPOBAHUS HE
MOXET OBITh PEKOMEHIOBaH K MPUMEHEHHIO, IIO-
CKOJIbKY OH MOXXET IIPUBECTH K CHUKEHHUIO KOPPO3HU-
OHHO YCTONYHUBOCTH.

Llenpto Hacrosmield paboOThI SBIISUIOCH H3Yy4e-
HUE aTMOC(EPHON KOPPO3HMOHHOMN CTOWKOCTH MOBEPX-
HOCTHU METaJula MOJ NOJUMEPHBIM MOKPBITHEM C HC-
MOJIb30BAHUEM YCKOPEHHBIX METOJ0B CTAapEHUS.

N3yueHne KOppO3HMOHHOM CTOMKOCTH IPOBO-
WM TI0 METOAuKe, mpuHsaToi B 25-m HUU MO PO.
CyImHOCTh HCIOJIB3YEMOTO METOJa 3aKII0Yanach B
BBIIEP)KUBAHUN METAIMYECKUX IUIACTUH C HAHECEH-
HBIM Ha HUX clioeM oTBepxaeHHoro [IC B pa3nngHbIx
KJIMMaTHYeCKUX KaMepax, B TOM 4YHCIIe U B aTMocepe
COJITHOTO TyMaHa.

Puc. 1. Cxema HaHeceHHs YIJIEPOIHOTO BOJIOKHA:
1 — auarHoCcTHpyeMasi METaUIOKOHCTPYKINS; 2 — IOJIMMEpHOE CBA3YIoIIee; 3 — yIIepogHOe BOJIOKHO

JIJ1st ucnbITaHU# UCTI0JIb30BAIUCH TUIACTUHEI U3
Ct.10 pazmepom 50x50x3 MM, Ha KOTOPbIE HAHOCHIICS
cioui TIC ronmuuoit or 0,05 no 0,3 mM. B kauectBe
I[IC wucnone3oBajics HauOoJiee PaCIPOCTPAHCHHBIN
SMOKCUIHBIA KJIeH, KOTOPBINA (Ul YMEHBIICHHS BS3KO-
cTH) ObLT pa30aBlieH CIUPTOALIETOHOBOM CMEChIO B
coortHomennu 1:1. Kieli cocTosut u3 SMOKCHUIHONW CMO-
a1 D/1-20 (100 mac.4.), OTBepAUTETS] MOTUATHICHIIO-
mmamuHa (9 Mac.d.) W CIHPTOANETOHOBOH CMecH
(100 mac.u.). B kagecTBe YriepoIHOTO BOJOKHA HC-
MOJIL30BaIOCh BOJIOKHO Mapku YKH-2-500 TommuHoM
0,1 mMM. [/laHas TONIIMHA CIEIUAIBLHO TOAOMpaIach
OTIBITHBIM ITyTEM B Pa3INYHBIX MAPTHUIX BOJIOKOH.
Koppo3noHHyt0 CTOWKOCTH OIIEHMBAld Yepe3
MACCOBBIl MOKa3aTelb KOpposun K., 2/(w’-u) [4],
KOTOPBII Omnpeaessuics mo Gopmyiie
K= 2, M
St
rae Am — notepu Macchl METAILIMYIECKOTO 00pa3Ia;
S — mmomaap o6pasua;
t — IPOJIOJDKUTENFHOCTE BO3JICHCTBUS KOPPO3UOH-
HOM cpepbl.
[Tonmy4eHHsle pe3yapTaThl MPUBEACHBI B Ta0I. 1.
Kax BUAHO W3 MpUBENCHHBIX JaHHBIX (Ta0i.1),
MPU BBIICPKKE B KaMepe B YCIOBHSAX TOBBIIICHHBIX
TEeMIepaTyp U BIAXHOCTH, 0¢3 KOH/ICHCAIIUU BJIary, B
TeyeHre 6 4 He yAalloCh ONPEAENUTh BIUSHUE pPa3-
nuunbli Tonmuael [IC. s npoBeaeHust nanbHeHImx
uccinenoBanuil Tonmuna cios [1C 3anaBanacs paBHOM
0,1 MM, MOCKOJBKY SKCHEPUMEHTAILHO OBUIO yCTa-

HOBJICHO, YTO JaHHOE 3HAYEHHE COOTBETCTBYET MH-
HUMaJbHOMY 3HaueHHIo TosumHel [IC, mpu koTopom
HE MPOUCXONT €ro ICKTPUIECKOro mpodost. JlaHHbIi
MOKa3aTejlb OYEHb Ba)k€H, MOCKOJbKY ciod I[IC nHa
MIOBEPXHOCTH MeTajlla JIOJDKEH OOECIeUnTh IOJHYIO
U30JIALUI0 YIJIEPOJHOTO BOJIOKHA OT MOBEPXHOCTHU
METAJJIOKOHCTPYKIMU. B MpOTHBHOM cilydae mnpu 3a-
Mepax 3JIEKTPUUYECKOrO0 CONPOTHUBIIEHUS TOK MOMIET
4yepe3 MeTall, YTO NMPUBEAET K HEBO3MOXKHOCTH IIPO-
BEJICHUS AAJIBHEHNIIEr0 JUarHOCTUPOBaHUS.

BuzyanbHBII 0CMOTP 00pa3IOB MOCIIE MPOBEe-
HUsSI KOPPO3HOHHBIX MCIBITAHUM IOKa3aJ, 4To IOCie
BBIJIEP)KKH MX B KaMepe COJISTHOTO TyMaHa B TeueHue 48
n Ooiee 4acoB HMMEET MECTO YacCTUYHOE OTCIIOCHHE
cnost I[1C ot meranna. Takoi TUI pa3pylIeHHs CBSA3aH C
T€M, 4TO BO3IEHCTBUE BOJABI B OCHOBHOM HAIlIPaBIEHO
Ha pas3pylLIeHUE aAre3UOHHBIX CBsS3ed UM B MEHbIIEH
CTETICHN BEHI3bIBaeT paspymenne camoro I1C. Xapak-
TE€p paspylIeHUs MOA ACUCTBUEM BOIbl MEHSETCS OT
KOI€3MOHHOTO K aJre€3MOHHOMY IIOCJIE€ BBIIEPKKH B
Kamepe COJISTHOTO TyMaHa B TeUeHue 72 .

Takum 00pa3oMm, TPOBEACHHBIE WCIBITAHUSA
moKasai, uto ucnoisdyemoe IIC He sBmseTcs mpu-
YMHOW KOPPO3HOHHBIX IOBPEXKACHUHA, a Hao0OpOT,
3alIUIaeT MOBEPXHOCTh MeTaljla OT BO3JeHCTBUA
Bojbl. 3amuTtHoe neiictBue [1C 00yClOBICHO CrieIy-
(hmueckuM BIMSIHUEM aJre3ud, Oylarojgapsi KOTOpou
obecrieunBaeTcsl MacCUBalys MOBEPXHOCTH MeTaia,
TOPMOXKEHHE aHOJHBIX PEAKLHUI U CYILECTBEHHOE 3a-
MEJUIEHUE OTBOJA MPOILYKTOB KOPPO3HH.

MOHO TPEIION0KNATE, YTO YeM BBIIIEC OyIeT
a[re3MOHHOE B3aUMOJIECHCTBUE MEXKAY METAIIOM MU
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[1C, Tem Gonee 3¢ (eKTUBHBIMU aHTUKOPPO3SHOHHBIMH
cBoMcTBamu Oyner oOnamate Matepuan. JlaHHoe
MIPEATNOI0KEHHE SKCIEPUMEHTAIBHO MPOBEPEHO IPU
HCIIOJIB30BAHUN PAa3JIMYHbIX METOAOB OYMCTKH I10-
BEPXHOCTHU METAJlJla U JBYX Pa3HbIX TUIIOB KJIEEB. Y C-
JIOBHS DOKCIOCPpMMCEHTA W TMOJYYCHHBIC pPCE3YyJIbTaThl
TIpUBE/ICHBI B Ta0J. 2. B kauecTBe MoMMMEpHBIX MaTe-
pHaJoB, Hapsiy C paHee NMPUMEHSBIINMCS KJIeeM Ha
ocHoBe D/1-20 u IIDIIA (6e3 pacTBOpHUTENs), TaKXKe
HCIIOJIB30BAJIM SNOKCUIHBIN KJIEH TOopsiuero OTBep-
xaeHus Mapkn BK-36, mockoneky oH oOmagaer Hau-
OOJIPIINMHY 3HAYCHUSIMH a/Ir€3MOHHOMN TPOYHOCTH.

Taxum 00pa3oM, MOKHO TIPEATIONIOKUTH, YTO
BbIcokas anre3ms (y BK-36 ona mpaktudecku B 11Ba
pa3a Beime, yeMm y O/1-20+113I1A) mu3mensier xapax-
TEP DHEPIeTUUCCKOTO COCTOSIHUS TOBEPXHOCTH Me-
Tajyla U, BEPOSTHO, MMEET MECTO €ro IacCHBAIlHs,
00yCIIOBJICHHAS aICOPOIIMOHHBIMU MPOIIECCAMH.

[IpoBeneHHBIC WCTBITAHUS ITOKA3aJd, YTO WC-
MOJIb30BAHNE B KAYeCTBE TEH30YyBCTBHUTEIBHBIX JAT-
YUKOB YTJICPOJHBIX BOJIOKOH, MPOIHMTAHHBIX 3ITOK-
CHUIHBIM CBS3YOIUM, IIPUBOJUT K MTOBBIIICHUIO IIPO-
TUBOKOPPO3UOHHON YCTOMYUBOCTH AUATHOCTHPYEMBIX
METAJJIOKOHCTPYKIIUM.

Tab6muua 1
Yca0BuYsI IPOBENEHUS U PE3YAbTATHI KOPPO3UOHHBIX UCIIBITAHUI
VYcnosus Bpewms TonmuHza cinos [Toreps Maccosbrlit
MPOBEACHUS BBIJIEPIKKH £, U I1C Macchbl [Toka3zarenp IIpumeuanue
KOPPO3MOHHBIX S, MM Am KOppO3uu
WCTIBITAaHUH 2
Kmac, Y
M-y
Temnepatypa 6 0,05 0 - Ha noBepxHoctu metaina
(40+2)°C 6 0,1 0 - XOPpOILO BUIUMBIE CIIEbI
BrnaxxHocTts 6 0,2 0 - KOpPO3UH MOSBUINUCH
95-100% 6 0,3 0 - uepe3 26 4
(6e3 KoHAEHCAIHH 6 0,4 0 -
BJIArH) 72 0,05 0,58 3,22
72 0,1 0,63 3,5
Temnepatypa 6 0,05 0 - Ha noBepxHoctu metamia
(40+2)°C 6 0,1 0 - XOpOIIO BUIUMBIE CIIEbI
BnakHOCTB 18 0,05 0,08 1,77 KOPPO3UH MOSBUINUCH
95-100% 18 0,1 0,085 1,88 yepe3 18 u
(c KoHIEHCaIeH 36 0,1 - -
BJIArH) 72 0,05 0,88 4,88
Temmepatypa 6 0,1 0,075 5 Ha moBepxHocT MeTanna
(35£2)°C 12 0,1 0,205 6,83 XOPOIIO BUAMMBIE CIIEIBI
ATtmocdepa consHO- 18 0,1 - - KOpPO3UH MOSIBUINCH
ro TyMaHa 24 0,1 - - gepes 6 4.
5% pacrBopa NaCl 36 0,1 0,96 10,66 UYepes 36 4 Bcst MOBEpX-
48 0,1 - - HOCTb METajljIa MOKPhIJIach
60 0,1 - - Koppo3sueit
72 0,1 2,34 13
Tabinma 2
YcnoBusl NpOBEIEHUS U PE3YJIbTaThl UCTIBITAHUI
Mapka knest TexHomnorus Bpewms Beigepxku [Inomanp Metania, oA cioeM
OYHCTKH IOBEPXHOCTH B Kamepe COJISTHOTO KJiest, HopakeHHas Koppo3uei, %
MeTauia TyMaHa, 4
be3 moaroroBku 6 2,5
12 6
O/1-20+ II2TIA O06e3xuprBaHUe alleTOHOM 6 -
12 3
TpaBieHue B pacTBope cep- 6 -
HOU ¥ COJISTHOM KHCIIOT 12 -
be3 moarorosku 6 -
BK-36 12 1,5
O0e3KNpUBaHUE AIETOHOM 6 -
12 -
TpasneHue B pacTBOpe cep- 6 -
HOHU ¥ COJISTHOM KHCIIOT 12 -
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