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1. YnockoHaseHHsI BHYTPILIHIX KOPITyCiB MapoBux Typ6iH cepii K-500-240 nuisixom migBUIIeHHs ix

TEPMOMIIIHICTHUX XapaKTEPUCTUK

2. Improvement of inner shells of K-500-240 series steam turbines by increasing their heat-resistant
characteristics

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCIIIPKEHHSIM HaNpyXeHo-gedopmosaHoro crany (HIC) BHYTpilIHbOTO
kopmycy Typ6inu K-500-240-2. PO3BUHEHO METOI0JIOTiI0 pO3PaXyHKy TEPMOHAIIPY>KEHOTO CTaHy BHYTPilIHBOTO
KOpIIyCy [1apoBoi TypOiHU B TPUBUMIPHIil NPYXHO-IIJIACTUYHIN IOCTaHOBL 3 ypaXyBaHHSIM IIOB3y4OCTi i
TEPMOKOHTAKTHOI B3a€MO/Iii €1eMEHTiB KOHCTPYKILii, [0 JJO3BOJINJIO B TIOPIiBHSHHI 3 iCHYIOUMMH MiAX0AaMU Oi/IbII
TOYHO BpaxXyBaTH BILJIMB Pi3HOMaHITHUX (PakTopiB Ha HJIC BHYTPIilIHBOrO KOPIyCy Ta OTPUMYBATU PO3MOLiN

KOHTaKTHOT'O TUCKYy Ha B3a€MO[Ii0UMX NT0BepxHsX. 1715 Bepudikauii BockoHaIeHOI METOIMKYU PO3PaxyHKY



BUKOHAHO €KCIIepUMeHTasIbHe focigkeHHs: HIIC Ta KOHTaKTHOI B3aeMO/Iii €JIEMEHTIB KOHCTPYKLIIMA.
3anponoHOBaHO HOBUH MifXi/l 4O €KCIIEPUMEHTAIbHOIO BUBHAYEHHSI KOHTAKTHOTO TUCKY, B SIKOMY
BUKOPUCTOBYIOTHCS HENIPSIMI BUMIPIOBaHHS IIPOTMHY VILIJIbHIOBAYa B 3aJI€KHOCTI Bifl MPUKJIALEHOr0 3yCUJLIS B
KPIIUIEHHI, 110 03BOJIsIE OTPUMATH JIOKAJIbHI YMCEJIbHI XapaKTEPUCTHUKY KOHTAKTHOI B3aemoii. OLiHEHO KiHETHUKY i
3arajibHUI piBeHb Aedopmallii 10B3y4yOCTi i peslakcallii HanpykeHb Ha HOMiHAaJIbHOMY PEXHUMi po60TH
Typboarperary B Jliania3oHi Bifl BB€JIeHHS B eKCILTyaTalito 1o HanpaioBaHHs 300 T. rof., Ta BCTAHOBJIEHO I1epeJIiK
He6e3MeYHUX 30H KOHCTPYKLil KOPIyCy, B SKMX MOXJIMBA T105Ba i pO3BUTOK YIIKOAKeHb. Ha OCHOBI OTpMaHuX
pe3yJIbTaTiB po3pobiieHi peKoMeH ALl 1[o10 yI0CKOHaTIeHHs BHYTpilHboro kopnycy LIBT typ6inu K-540-23.5, ski
D03BOJIIOTh [1030YTUCS] HU3KY 3aNI00iraHHS HETaTUBHUX SIBUIL, BUKJIMKAHUX MiIBUIIEHMMU HAIMIPY>KEHHSIMU B
KOHCTPYKII.

2. The dissertation is devoted to the study of the stress-strain state (SSS) of the inner shell of K-500-240-2 turbine.
There has been developed the methodology of calculating the thermal stress state of the inner shell of the steam
turbine in three-dimensional elastic-plastic setting taking into account the creep and thermo contact interaction
of the structural elements, which allowed in comparison with the existing approaches to more accurately take into
account the influence of the various factors on SSS of the inner shell and to obtain the distribution of the contact
pressure on the interacting surfaces. To verify the improved calculation method, an experimental study of SSS and
contact interaction of the structural elements has been performed. A new approach to the experimental
determination of the contact pressure is proposed, which uses the indirect measurements of the deflection of the
seal depending on the applied force in the fastening, which allows obtaining the local numerical characteristics of
the contact interaction. There have been estimated the kinetics and the general level of creep deformation and
stress relaxation at the nominal mode of operation of the turbine unit in the range from commissioning up to
operating of 300 thousands of hours as well as there has been established the list of the dangerous zones of the
design of the case in which the emergence and development of the damages is possible. Based on the obtained
results, recommendations for the improvement of the internal body of HPC of K-540-23.5 turbine have been
developed, which allow to get rid of a number of prevention of the negative phenomena caused by the high
stresses in the structure.
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