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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 55.09.01

Tema gucepranii:
1. YnpaBiiHHS Ipoliecamu CTPYKTYPOYTBOPEHHS Ta MiJiBUIIEHHS] KOMILJIEKCY KOPO3iMHUX BJIaCTUBOCTEN TPYO 3

(pepuTHO-ayCTEHITHUX CTayNEeN

2. Control of structure formation processes and complex corrosion properties improvement of pipes made of
ferritic-austenitic steels

Pedepar:

1. O6’eKT mOCiI)KEHHS — MPOLLECU CTPYKTYPOYTBOPEHHS Npu AedopMallifiHUX i TeMIiepaTypHUX 00pobKax Tpyo 3
XPOMOHIKeIbMOJIi6AE€HOBUX (PEPUTHO-AyCTEHITHUX CTajeil. MeTa pob0OTH — NiBUILEHHS KOPO3iMHUX i MeXaHIYHUX
BJIACTMBOCTE TPy 3 XPOMOHIKEIbMOIi6eHOBMX (EePUTHO-ayCTEHITHUX CTayIel IISIXOM (POPMYBaHHS Hai6iIbII
CIIpUSTIIMBOI CTPYKTYpU Npu JedopmMalliiiHuX i TeMIiepaTypHUX 00poOKax y [poLeci BUrOTOBJIEHHs. MeTonu i
METOAMKU: CBITJIOBA KiJIbKiCHA i IKicHa MeTasnorpadis; pacTpoBa eJeKTPOHHA MiKpOCKoTis; nudpakiiis 3BOPOTHO
PO3CiSIHUX €JIEKTPOHIB; €eHeproJUCIEPCIHNI PEHTI€HIBCbKUI aHaJIi3; MATHITHUI METOJ, BU3HAYEHHS (PA30BOTO

CKJIaJly; BUIIPOOYBaHHS KOPO3iHUX i MEXaHIYHUX BJIACTUBOCTEN. BCTaHOBJIEHO KisbKIiCHI 3a71€XKHOCTI MK



CTPYKTYPOIO (BMiCTOM CIleLliaIbHUX HU3bKOEHEPreTUYHMX IPAHULIb 3€PEH 33 KOHLIELI€I0 PELliTOK CNiBIafalounx
BY3J1iB i (pa30BUM CKJIaIOM CTaJli) 1 KOMIIJIEKCOM KOPO3iMHUX BJIaCTUBOCTEN Tpy6. Po3pobiieHo i BIpoBaiKeHo Ha
TIpAT «CEHTPABIC ITPOJAKIIIH IOKPEMH», m. Hikorosib, HOBUiA pexkum raprysanns (1150...1200+1050)°C ta
iHHOBaliliHY TEXHOJIOTiI0 BUTOTOBJIEHHSI TPYO, 3aCHOBAHY Ha NPUHIUIAX 3€PHOTPAHUYHOTO KOHCTPYIOBAaHHS. BoHI
320€31e4yI0Th OTPUMAaHHS CTPYKTYPHU CTaJjli 3 BMicTOM 6Gisbine 70% crieniaibHUX HU3bKOEHEePreTUYHNX IPaHuLlb
3€peH B ayCTeHITHil ¢as3i, 3i cniBBinHOmEeHHsIM pepUuTHOi I aycTeHiTHOI das 1:11i BigcyTHicTio cirma-dasy, Ta
3HAyHeE IiJBUIIEHHS KOMIIJIEKCY KOPO3iMHUX i MeXaHIYHUX BiaacTUBOCTeN TPyd. 3HMKeHo B 1,7 i go 300 pasis
MIBUAKOCTI MDKKPUCTAJIITHOI 1 MITIHrOBOI KOpo3ii; 36inb1eHo B 1,6...1,8 pa3ziB yac 10 KOpO3iltHOTO pO3TPiCKyBaHHS, a
TakKoxX B 1,2 pa3y KpUTHUYHE HAIIPY>KEHHsI PO3TPiCKYBaHHS [1pY BUIIPOOYBaHHI Ha CTIUKICTb IPOTH CYyIbPiTHOTO
KOpO3iiHOro po3tpickyBaHHs 3a MeTogoM A, NACE TMO177; 3Ha4HO NOJINIIEHO €JIEKTPOXIMiIYHI XapaKTePUCTUKHU
crajli. BctaHOBIeHO Haii6inbI HeGe3neyHi Temnepatypi (850...900°C) BUHUKHEHHS cirma-¢asu B CTPYKTYpi TPy6 3
Cr-Ni-Mo gynnekcHux craneii. Po3po6ieno i BipoBamkeHo Ha [TAT «JIHirpocnewncTanb» TeXHOJIOTIIO
BUT'OTOBJIEHHS sIKiCHOI TpyOHOI 3aroToBKku 3i cTasi 02X22H5AM3 Ta ckopoyeHo iMnopT. Po3po6iieHo i BIpoBapKeHO
Ha [IpAT «CEHTPABIC ITPOJAKIITH IOKPEVH» HOBUIA HEPYNHIBHUI METOJI, KiJIbKiCHOI OL[iHKM iHTE€pMETaTiTHUX
¢$a3 y dpeputHO-aycTeHITHUX cTangx. Ekcrtyaranifini BUmpo6yBaHHs Tpy6 3i ctasi 02X22H5AM3, BUTOTOBJIEHUX 32
PO3pO6JIEHOI0 TEXHOJIOTi€10, B anapari 3 BUpoOHuULTBA KaycTuyHOoi conu Ha [TAT «JHITTPOA3OT» nokazanu ix y 1,4 i
y 3 pa3u 6iyblI BUCOKY KOPO3iliHY CTilKiCTh IIOPIBHSHO 3 TPyOaMH 3 Liiei cTaji IOTOYHOTO BUPOOHUILITBA i
BMKOPHCTOBYBAaHMMU B Liel yac Tpybamu 3i crani 08X18H10T, BinnosigHo. O4ikyBaHMI PiYHUN €KOHOMIYHUI €(pEKT
BiJl BUKOPUCTaHHS TPy6 HOBOTrO BUAy ckiagnae 4,38 miH. rpH. Cdepa 3acToCyBaHHS: MeTajypriiiHa, TpyoHa ranysi,
XiMigHa IPOMUCJIOBICTh, OYIiBHUILITBO, apXiTEKTypa.

2. TResearch subject: processes of structure formation during working and heat treatment of tubes of Cr-Ni-Mo
ferritic-austenitic steels. Research objective: improvement of corrosion and mechanical properties of tubes made
of Cr-Ni-Mo ferritic-austenitic steels thru formation of a most favorable metal structure during metal forming and
heat treatment of tubes in the processes of their production. Methodology: light quantitative and qualitative
metallography, scanning electron microscopy, diffraction of back-scattered electrons, energy dispersive X-ray
analysis,corrosion and mechanical property tests.The quantitative relationship between the structure (a content of
special grain boundaries in the concept of coincident site lattice and phase composition) and corrosion resistance
of the tubes Cr-Ni-Mo duplex ferritic-austenitic steel. Has been studied at the PJISC "SPYU" a new mode of double
quenching 1150...1200+1050C has been developed and implemented and fabrication of hot and cold rolled tubes of
ferritic-austenitic steels, based on the principles of grain-boundary engineering help create the structure
containing 75% special low-energy grain boundaries in austenitic-phase; ratio phases of 1:1 and the absence sigma-
phase particles and a significant increase of the pipes corrosion and mechanical properties. The technology for the
manufacture of pipes made of ferritic-austenitic steels, is based on the principles of grain boundary engineering. It
includes hot or cold deformation with a high degree in the manufacture of tubes, respectively, and a double
quenching and provides more favorable evidence-based steel structure and high complex corrosion and
mechanical properties of pipes. The kinetics of formation and the range is the most dangerous temperatures
occurrence ?-phase structure of the tubes Cr-Ni-Mo duplex steels. The non-destructive method for quantitative
evaluation of intermetallic phases and methods of testing tubes for resistance to pitting corrosion and stress
corrosion cracking has been developed and implemented.Field of application: metallurgy, pipe and tube industry,
chemical industry, building and architecture.
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