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Pedepar:

1. O6'eKT moCHimKEeHHS: KiJIbLieBi 3BapHi 3'eiHaHHS TPYO aporeperpiBayuiB eHepro6okKis (ctasb 12XIM® - crasnp
12X18H10T) 3 pisHuUM TEepMiHOM eKcIllyaTtallii. MeTa po6oTu: po3po6ieHHsI METOAUKY OLIiHIOBAaHHS KOPO3iliHOi
MIOIIKOAKYBAHOCTI 3BAPHUX 3'€JHAHb Pi3HOPIIHUX TPYO, KA IPYHTYEThCS HA 6a30BUX €JIEKTPOXIMIUHUX
XapaKTepUCTMKaX MaTepiasiB 3BApHOTO 3'€JHaHHS Ta PO3PaxyHKOBIl [IpOLeaypi BUSBHAYEHHS I'YCTUHU KOPO3iMHOTO
CTPYMY Ha BHYTPillHil1 TIOBepxHi TPyoOH, 1110 po3riisrae KOMOiHOBaHe 3BapHE 3'€IHAHHS SIK TPUEJIEKTPOLHY
€JIEKTPOXIMIYHY CHUCTEMY. MeTOIM NOCIiIKEHD: BOJIbTAMIIEPOMETPUYHI METOIIY €JIEKTPOXiMii AJ1s1
€KCIIEPMMEHTAJIBHOTO BU3HAUYEHHS 6a30BUX KOPO3iMHUX XapaKTE€PUCTHK MaTepiajliB 3BapHOTO 3'€JHAHHS;
MaTepiasio3HaByi - 1J1s1 BUMIPIOBAaHHS MIKPOTBEPIOCTI Ta BUBHAUYEHHS [IOBEPXHEBOTO XiMIYHOTO CKJIALLy
KOMIIOHEHTIB 3BapHOTrO 3'eIHaHHS; MaTeMaTUYHOI Qi3UKU - JJ1s1 aHAJITUYHOTO ONKCY KOPO3iMHUX CTPYMiB Ha
BHYTPIIIHIl IOBEPXHi TPYO B OKOJIi 3BAPHOTO 3'€JHAHHS; YACEJIbHI METOIH - 17151 PO3PAaXyHKY [VIMOMHY Ta MPOIJI0
KOPO3iiHUX MOLIKO/)KEHb HA BHYTPIIIHil MOBEPXHi 3BapE€HUX Pi3HOPiAHUX TPY6. PO3p061€HO eKClIepUMEHTAIbHO-

PO3paxyHKOBUI METOJ, OLIiIHIOBAHHS JIOKJIi30BaHOI KOPO3iMHOI NTOIIKOI)KYBaHOCTi 3BapHUX 3'€JHaHb Pi3HOPITHUX



TPYO, 1[0 IPYHTYEThCS HA 6a30BUX €JIEKTPOXIMIYHUX XapaKTE€PUCTUKAX iX KOMIIOHEHTIB Ta aHAIITUYHIN Mozei
BM3HAYEHHS T'YCTUHU KOPO3iMHOIO CTPyMY Ha BHYTPIllIHii1 TOBEPXHi TPYOH, 110 PO3TiIsigae KOMOiHOBaHe 3BapHe
3'€IHaHHA K TPUEJIEKTPOJHY €JIEKTPOXIMiYHY cucTeMy. Briepiie rokasaHO MOXKJIMBICTb 3MiHU MOJISIPHOCTI
JIOKaJIbHUX rajibBaHOIIAP B OKOJIi 3BApPHOI 30HU 3'€[JHAaHHS TPYO 3i cTaseil 12XIMO ta 12X18HI0T B 3ayeXHOCTI Bif,
TPUBAJIOCTI MOTO €KCIUIyaTallil, 10 He TPOTHO3Y€EThCA IIPY BUKOPUCTAHHI BilOMUX iICHYIOYMX ITiIXOiB.
BcTaHOBIIEHO 3HAUYE€HHS MAaKCUMAJIbHOI ITIMOMHY MOMIKOAKE€Hb KOMIIOHEHTIB KiJlbLIeBUX 3BaPHUX 3'€IHAaHb TPYO
naporneperpisadiB eHepro6sokis (ctanp 12XIMO - crans 12X18H10T) B 3a/1€>KHOCTI BiJ, TPUBAJIOCTI iX eKcITyaTali, a
TaKOX BiJ] MOKJIMBOI 3MiHM CKJIaZly BOJHO-XiMiUHOTO PEXXMMY €HEPro6JIoKiB. Pe3ysbTaT po60TH 6y BUKOPUCTAHI
L7151 eKCIIEPTHOTO aHaJli3y IPUYMH eKCIUTyaTaliiHUX [TOIKOIKeHb TPYOOIpoBinHuX cucteM eHepro6sokis TEC 3
METOI0 BUPOOJIEHHS ONTUMAJIbHUX PEKOMEHIAIIN o0 ixX MpodinakTUKK Ta MiBUILEHHS 3aJIUIIKOBO]

JIIOBTOBIYHOCTi.

2. Research object: circumferrential welded joints of powerplants steamheater pipes (12XIM® steel and 12X18H10T
steel) with different exploitation time. Purpose of work: developing of assessment of corrosion damaging of
dissimilar welded joints methodic which is based on the basic electrochemical characteristics of the welded joint
materials and calculating procedure of determination of corrosion current density on the internal surface of the
pipe, which considering the combined welded joint as a threeelectrodes electrochemical system. Methods of
researces: voltamperometric electrochemical methods for experimental determination of the basic corrosion
characteristics of the welded joints materials; materialscience methods for microhardness and surface chemical
composition of welded joint components determination; mathematical physics methods for analytical description
of corrosion currents on the internal surface of the pipes near-by the welded joint; numerical methods for
calculation of depth and character of corrosion damages on the internal surface of welded dissimilar pipes.
Considering of welded joints of dissimilar pipes as a three-electrode electrochemical system, an analytic
procedure for the evaluation of corrosion current density distribution at the welded zone is proposed. On this
basis the experimental-numerical method for prediction of profile and maximum depth of local corrosion defects
in the components of welded joints has been developed. The data on general characterisation and maximal depth
of localised damaging on internal surface of pipes were received and analysed with dependence of term
exploitation and composition of operating environment. In particular, the possibility of changing the polarity of
local galvanic couples in the vicinity of the welding zone depending on the period of operation has been shown and
that cannot be predicted within the framework of the existed approaches. Proposed model and received data can
be served as basis for prediction of the given welded joint behaviour during long-term exploitation with the aim to
prevent the catastrophic situations.
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