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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 53.49.21

Tema gucepranii:

1. TligBuIIeHHSI MEXaHIYHUX BJIACTUBOCTEN CyOMIKPOKPUCTAIIYHMX TUTAHOBUX CILJIaBiB NpU AedopmMalliiiniii i
TepMiuHiil 06poOKax.

2. Improving of mechanical properties of submicrocrystalline titanium alloys by means of deformation and heat
treatment.

Pedepar:

1. O6'exT mocifKeHb - IpoLec CTPYKTYPOYTBOPEHHS i B3a€EMO3B'SI30K MK CTPYKTYpOIO Ta BIACTUBOCTSIMU
CyOMIKpOKPUCTaJIIYHUX anbda-, (aybda+beTa)-TUTAaHOBUX CIJIaBiB IpU AedopMaliiiiHiil i TepmiyHiil 06pooKax.
[TpenmMeT mocifkeHb - CTPYKTypa i MeXaHiyHi BlacTUBOCTI asibda- Ta (anbda+beTa)-TUTAaHOBUX CILJIABIB 3i
CTaHJAPTHOIO (MIKPOKPUCTAJIYHOIO) Ta JOCIIHOI (CYOMIKPOKPUCTAIiYHO0) CTPYKTYPOI0. MeTa AOCHiIpKeHS -
BI,OCKOHAJIEHHSI CTPYKTYypU CYOMIKPOKPUCTAJIIYHMX TUTAHOBUX CILJIABIB 1715 MiBUILEHHS PiBHS MEXaHIYHUX
BJIACTUBOCTEN NUISIXOM NeopMaIiiiiHoi i TepMivHOi 06pO6OK. MeTOAM MOCIIiIKeHb: BU3HAYEHHSI XIMiYHUX CKIIaMiB
CIUIaBiB - PEHTTE€HOCIIEKTPAJIbHUM, XIMiYHMM Ta €HEProgUCIIEPCIMHUM MeToaMu. JIOCIIiIKEHHS CTPYKTYP i
¢dpakrorpam oBepXOHb PYHHYBaHHS CIJIABiB - 3 BUKOPHUCTAHHSIM ONITUYHOTO, PACTPOBOTO Ta IPOCBiYyBaJIbLHOTO
€JIEKTPOHHUX MIKPOCKOIIB. MexaHiuHi BIaCTUBOCTI BU3HAYaJ/IM 3a CTAHAAPTHUMU MeTogKamMu. OTpruMaHi

PEe3yJIbTaTU - BCTAHOBJIEHO, 110 POPMYBaHHS CyOMIKPOKPUCTAIYHOI CTPYKTYPH METOIOM iHTEHCUBHOI I1IJIaCTUYHOI



Inedopmalii cripyse nigBuIeHHIO 10 1,3 pasiB MiLIHOCTiI TUTAHOBUX CIUIABIB, 3HWXKY€E TEMIIEPATYPU PEKpUCTali3alii
Ha 180°C i nosiMmopdHoro nepersopeHHs Ha 60°C. Po3pobeHo XiMiYHUI CKIaT, i CrieliaibHi pesKuMU
TEPMOOOPOOKU CYyOMIKPOKPUCTAJIIUHUX TUTAHOBYUX CIIJIABiB Ta pecypco36epiraiouy TEXHOJIOTiI0 BUTOTOBJIEHHS
TUTAHOBUX JeTajnei. BiposamkeHo Ha 3anopisbkoMy TUTaHOMarHieBomy kom6inari Ta AT "Morop Ciu". T'any3b

3aCTOCYBaHHS - aBiaIBUTYHOOYAyBaHHSL.

2. The research subject is the process of structure formation and the relationship between the structure and the
properties of submicrocrystalline alpha- and (alpha+Beta) titanium alloys during straining and heat treatment. The
research object is the structure and mechanical properties of (alpha+Beta) titanium alloys with a standard
(microcrystalline) and experimental (submicrocrystalline) microstructure.The aim of the research is sophistication
of the submicrocrystalline titanium alloys structure in order to increase the mechanical properties by straining
and heat treatment.The research methods of defining the chemistry of the alloys by using X-ray spectrum,
chemical and energy dispersion methods. The structures and fractographs of the fracture surfaces in the alloys
were studied using an optical, scanning and transmission microscopes. The mechanical properties were
determined with standard practices. The results attained: it has been identified that formation of the
submicrocrystalline structure by intensive plastic straining technique leads to 1.3 - times improvement in the
strength of the titanium alloys, 180°C - decrease in recrystallisation temperature and 60°C - decrease in
polymorphous transition. A chemical composition and special heat treatments as well as a lean production process
for making titanium parts have been developed.Introduced at Zaporozhye Titanium and Magnesium Plant and at
Motor Sich JSC. Area of application - aeroenginebuilding.
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