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[0 OLLIHKW MPALIE3OATHOCTI KOHCTPYKLLIHUX
EJIEMEHTIB MAPOBOAAHOIO TPAKTY EHEPIOBJ/IOKIB TEC
YKPATHU

MpeAcTaBneHO MPOrHO3HWUIA PO3PaxyHOK FMMOUHW TIOKaNi30BaHUX KOPO3iMHMX YLIKOMKEHb i3 BHYTpiLL-
HbOT MOBEPXHi 3BapeHMX Pi3HOPIAHUX TPYO, WO 6a3yeTbCs Ha KiflbKiCHO-aHaMITUUHIA MOAeNi CronyKu,
K TPUENEKTPOAHIN eNeKTPOXIMIYHOI CUCTEMU 3 BUKOPUCTAHHAM 6a30BUX eeKTPOXIMIYHIUX XapaKTepuc-
TUK Matepianis, NEBHUX 3a LOMOMOIOK CTaHAAPTHUX NOTEHLIOMETPUUYHUX METOAIB, & TaKOX BUKOPUCTO-
BYHOUM OLLiHKY MiKPOTBEPLOCTI Ha BHYTPILLUHIA NOBEPXHI AOCNIMKYBaHUX eneMeHTiB. OTpuMaHi pesynb-
TaTW J0O3BONAKOTL NPoaHanisyBaTu rMuenHY YIIKOMKEHb BHYTPILLHLOT NOBEPXHi TPYOM 3aneXHo Bif Tpu-
BaNOCTi ekcnnyaTauii i TemnepaTtypy po6iTHUYOroO cepeAoBuLLA.

The predictive calculation of localised corrosion damages depth on internal surface of welded dissimilar
pipes is presented. Method is based on humerical-analytic model of dissimilar welded joint as three-
electrode electrochemical system with using of the basic electrochemical parameters of composing mate-
rials, which received by standard potentiometric methods, and also using the assessment of microhardnes
on the internal surface of the investigated elements. The data on depth of damaging on internal surface of
pipes were received and analysed with dependence of term exploitation and temperature of operating en-
vironment.

Tennosi enekTpocTaHLii YKpaiH1, OCHOBHI BY3/I1 SIKMX BiAnpaLtoBasmv CBil
pecypc Ha 80 %, BUpo6A0Th 40 45 % TennoBoi Ta eNeKTPUUYHOIT eHepril, Wo cro-
XKMBAETbCA B YKpaiHi. MacoBa 3amiHa 3HoLeHuX By3niB TEC € npakTUYHO Hemo-
XK/IMBOKO Yepe3 BMCOKY BapTICTb TakKMX POBIT. 3BiACY BUHNKAE aKTyasibHa npobne-
Ma OLIHKM NpLe3faTHOCTI enemMeHTIB KOHCTPYKUin TEC.

O6’eKT Ta MeTOAMKa eKCNepuMeHTa/IbHUX AocaigkeHb. BuByann Komoi-
HOBaHi 3BapHi 3’e¢AHaHHA TPy6 i3 HWU3bKONeroBaHoi ctani 12X1M® heputHo-
nepniTHOro Knacy Ta Hepxasitouoi ctani X18H10T aycTeHiTHOro knacy (puc. 1).
BunpoboByBanu 3’egHaHHA 4BOX TMMNOPO3MIpPIB: & 38 x 4 MM B CTaHi MOCTaBKU
(ana exkcnnyauil Ha bypwTuHebkin TEC 3a Temnepatypu 545 °C Ta TUCKY
14 MPa) Ta & 42 x 4 MM, WO eKcnayaTyBanoca Ha Byrneripcbkiin TEC npotarom
185 TKc. rog. 3a Temnepatypu 540 °C Ta Tucky 3,8 MPa.

3i 3BapeHux Kinbuesum Wweom (enektpod LIT-10) Tpy6 giametpom 38 x 4 MM
Ta 42 x 4 mm (ctasib X18H10T — ctasib 12X1M® kombiHOBaHe 3BapHe 3’€fHaHHS)



BUPI3a/I 3pasku noLeto 80 — 100 MM?, Ha AKMX GyAn NPoBedeHi CrieLliabHi eKc-
nepuMeHTasIbHI OCNIAKEHHS [1].

X18H10T

Puc. 1. O6’eKT AOCNIIKEHb:
1 — 3BapHUIA LIOB; 2 — BUPa3KW

12X1IM®

JocnimpKeHHA nonarann y BCTAHOB/IEHHI Mo-
TEHUIOANHAMIYHMX MNONAPU3aLINHNX KPUBMX Ta
BU3HAYeHHI, Ha TX OCHOBI 6a30BMX €NeKTPOXimiy-
HUX MOKAa3HMKIB, 3 AKUX MOXHa CYAUTW MpPO efek-
TPOXIMIYHY MOBEeAIHKY 3BapHOro 3’€4HaHHA B A0C-
NigpKyBaHUX cepefosmiax [1].

B pe3synbTarti eKCnepuMeHTIB Byn ofepXKaHi
3a NOTEHUIOANHAMIYHUMY MONAPU3ALIAHUMUN KPU-
BUMW 6a30BI €NIEKTPOXIMIYHI MOKa3HWUKKN, a came
(Tabnunug): noTeHuiann Koposii ¢ (3 MepeTuHy Ta-
(heniBCbKMX NPAMKUX), KaTOAHI Ta aHOAHI NMUTOMI
nonspusauinHi onopy (), a TakoX BU3HaAYeHa

nposigHicTb (K) cepegosuia 10 mkCm/cm gna 15 °C, 15 mkCwm/cm gna 40 °C.

Tabnunus

Ba3oBi eneKTPoXiMivHi MOKa3HMKK MaTepianiB 3BapHONo 3’€HaHHS

Temnepatypa cepefoBuLLa MoTeHuiann Koposit MuToMi nonsipusauiiHi onopwu
t,°C Ey.B Qy , Om-m? Q,, Om-m?
Cranb 12X1M® (nocTaska)
15 -0,375 3,937 4,132
40 -0,427 0,460 0,340
3BapHa 30Ha (nocTaBKa)
15 -0,169 4,717 4,831
40 -0,235 0,800 0,563
Cranb X18H10T (nocTaBka)
15 -0,021 8,772 11,278
40 -0,312 3,279 4,566
Craib 12X1M® (BignpauboBaHuii maTepian)
15 -0,193 3,205 4,878
40 -0,390 0,716 0,921
3BapHa 30Ha (BignpaLboBaHWiA MaTepian)
15 -0,217 3,571 4,975
40 -0,255 0,821 0,526
Cranb X18H10T (BignpaysoBaHWin MaTepia)
15 -0,333 4,292 5,714
40 -0,376 2,110 1,763
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PeasibHi po3Mipu AOCNIAKYBaHUX 30H Y 3BapHOMY 3’€HaHHI BM3HaYanmcs 3a
[OMOMOrOK OUIHKM MIKPOTBEPAOCTI Ha BHYTPILUHIA MOBEPXHi 4OCNILKYBaHUX
efieMeHTIB. EKCnepumeHTasIbHI JaHi MokKasaau, WO po3Mip 3BapHOI 30HM (30HU
CMN/iaBfeHHsA Ta MPUIErnX 30H TEPMIYHOrO BMMBY) CTAHOBMB 6/1M3bKO 10 MM
(puc. 2), faHWin reOMETPUYHMIA PO3MIp | BYB NOKNMaAEeHM SK PO3Mip 3BapHOT 30HU
Y PO3paxyHKOBIi Mmogeni.
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Puc. 2. 3MiHa MIKpOTBepAOCTI MaTepiasny Mo AOBXMHI 3BapHOro 3’€JHaHHA:
1 — 30Ha cnnaBneHHs enekTpoa-cTanb 12X1IMO;
2 — 30Ha cnnaeneHHA enekTpoa-ctaib X18H10T.

OuiHKa po3BUTKY NTOKa/Ti30BaHUX KOPO3IMHMUX MOLLIKOMKEHb. 15 OLiHKM
[IOBrOBIYHOCTI [aHOTO 3BapHOr0 3’€¢fHaHHA 6yno po3pob/eHO  YMCeSbHO-
aHa/TITUYHY PO3PaxyHKOBY MOZESb 3BAPHOM0 3’€lHAHHA K TPUENIEKTPOAHOT enek-
TPOXiMIYHOT CUCTEMU B SIKY TaKOX YBIMLL/IN EKCMIEPUMEHTA/IbHI pe3y/bTaTu enek-
TPOXIMIYHUX [OCNILKeHb, a caMe MOoTeHLianM KOpo3il Ta NUTOMI Nonspu3auiiHi
Oropu enemeHTIB 3BapHOro 3’efHaHHA. Ha OCHOBI AONYLEHHS NPO BIACYTHICTb
ICTOTHOIO CefIEKTUBHOIO PO34M-HEHHS OKPEMUX KOMMOHEHTIB [2], a TakoX BUKO-
PUCTOBYHOUM OfepXKaHi EKCMEPUMEHTA/IbHUM LUISXOM napameTpu, OTpUMaIn Ha-
CTYMHe CNiBBIAHOLLIEHHSA 415 NMPOrHO3YBaHHA PO3BUTY KOPO3IMHMX MOLUKOAXKEHb
[O0CNIIKYBAHOMO 3BapHOro 3’eAHaHHsA: [3] (LWBMAKICTb KOPO3iT B MM/pPIK):
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file p — HOMep KOMMOHeHTa; dp — BIHOCHWI Oro BMICT 3a Macolo; Ap —Maca
aToMa KOMMOHEeHTa B aTOMHWX OAMHULAX Macu; © — BaleHTHICTb MeTany;
P — KI/IbKICTb KOMMOHEHTIB; D —ryctnHa cnnasy; ji(Qg,QLj i K ,I)— 3arasb-

HUIA BUMNAL 3a/1eXKHOCTI N'YCTUHWN KOPO3INHMX CTPYMIB Bif 6a30BUX €N1EKTPOXIiMIY-
HUX napameTpis [4] (i=1...3 —HOMep KOMMOHEeHTa 3BapHOro 3’efHaHHA); h —
rMM6MHA KOPO3iHNX NOLUKOIKEHD.

Onucasln y NepLLIoOMy Hab/IMXKEeHHI 3MiHY B Yaci efleKTPOXIMIYHUX MapameT-
piB QQ Ta E 3a NiHIMHMM 3aKOHOM Ta BMKOPWUCTaBLUKM cniBBigHOLWEHHSA (1) MOXHa
00UYNCINTN TNIMOUHY MOLUKOMKEHHS h KOMMOHEHTIB A0CNIAKYBAHOIO 3’€HaHHS
MPOTArom 3a4aHoro TepMiHy ekcryarauii T .

Tunosi NpuKNaan Takoro po3paxyHKy, BUKOHaHI A41d TePMIHIB eKcniyaTauil
3’egHaHHA: T =200 ta T =300 TKC. rog. 3a pi3HOI Temnepatypu cepefoBuLa
(puc. 3) 3acBif4yoTh, L0 KOPO3iiiHa MOLLKOAKYBaHICTb MaKCUMaslbHa Ha CTMKax
“meTan — 3BapHa 30Ha™ i 4OCTATHLO LUBMAKO 3MEHLUYETLCA 3 BiAaNIeHHAM Bif 3Ba-
PHOT 30HW.
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Puc. 3. FnnbuHa KoposiiHOoT NowwKomkyBaHocTi h Ha 6a3i 200 (a) Ta 300 TuC. rog.
ekcnnyatauii (6) Ans Temnepatypu y AMCTUALOBaHI Bogi 15 °C.

OfepXkaHi pe3ynbTaTi Aat0Tb NIACTaBM BBaXKATW, WO AaHAa METOAMKA MOXKE
OyTKN BUKOpPUCTaHa A48 MPOrHO3HUX OLIHOK Npu MigBULLEHNX TemnepaTypax cepe-
posuia (500 — 600 °C), wo Bignosigae peanbHUM eKcnyaTauiiHUM yMOBaM.
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YAOCKOHAJIEHHA METOONK BUSHAYEHHA
KOHUEHTPALIT MAKOMBYMY (1V) B
ETUNEHOIAMIHTETPAALUETATHOMY EJIEKTPOJIITI

Y CTaTTi 3arnponoHoBaHi YA0CKOHaIEHI METOAMKN BU3HAYeHHS BMICTY [BOBA/IEHTHOIO Ta YOTUPUBA/IEHT-
HOro NIKoMOYMY Y PO34MHI /19 eNeKTPOOCafyKeHHS aHOAHOMO ABOOKCUAY nitoMobymy. Po3pobiieHi MeTo-
OVKV [03BONAKOTL aBTOMATU3YyBaTW NPOLEC NiLKMBIEHHSA eNeKTPOITY OKCUAOM MIKOMOYMY Ta NMPOBOAU-
TW JOCNIPKEHHS B HANPSAMKY 306i/bLUEHHSA CTabifIbHOCTI 3a3HAYEHOr0 eNEKTPONITY.

In article are offered improved methodics of the determination of the contents bivalent and quadvalent
lead, in solution for elektroplating of anode dioxide lead. Designed methodics allow to automate process
an supply electrolyte by oxides lead and conduct studies toward increase the stabilities of the electrolyte.

3arasibHa noctaHoBKa 3agadi. OfHieto 3 Npobnem cyyvacHOI eNeKTPOXiMil €
npo6seMa BiACYTHOCTI aHOAHMUX MaTepianiB WO Oyn 6 CTIMKMMU Y HENTPaIbHUX
Ta KACNUX CepeaoBuLLax 3MilLlaHOro aHioHHOro cknagy. HannpuaaTHiwmmm y aa-
HOMY BMNAAKY € Tak 3BaHI MeTasl-OKCUAHI Masio 3HOLLYBaHI aHOAM, B AKOCTI aKTK-
BHOIO MOKPUTTA LMX aHOAIB BUKOPUCTOBYIOTb OKCUAWM MepexifHUX MmeTaniB Hai-
CTIAKILLUMM 3 AKMX € NIKOMOYM [BOOKCU,

Po6oTn nonepeaHVKIB. Bigomi crnocobu enekTpoocaiXXeHHs KOMMaKTHUX
ocafiB NaOMOYM [BOOKCMAY Ha CTPYMOMPOBIAHY OCHOBY 3 HiTpaTHoro [1, 2] Ta
nepxnopatHoro [3] enekTponiTiB. 3 UMX eNeKTPONITIB YTBOPHOKTLCA rNafeHbKi
KOMMaKTHI ocaay natomMoym ABookcuay. INpoTe onucaHi cnocobu MaroTb paf He-
[OMIKIB TO/IOBHUM 3 SKUX € BUHUKHEHHSA B 0Cafdax 3HaYHWX BHYTPILIHIX Hanpy-
XeHb [4].



