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1. YnockoHaneHHsI TeXHOJIOTii OTPUMAaHHSI 3aT'OTOBOK 3 YJIbTPaJipiOHO3EPHUCTOI0 CTPYKTYPOIO METOIaMU
iHTEHCUBHOI IIJIaCTUYHOI AedopMalii

2. Improvement of Technology of Workpieces Production with the Ultrafine Grained Structure by Severe Plastic
Deformation Techniques

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLEC IHTEHCUBHOTO MJIACTUYHOTO Je(POPMYBaHHS 3 OGHOYACHOIO (POPMO3MIHOIO BChOTO
006Csry 3arOTOBKM B YMOBAX IJIOCKOTO 1€()OPMOBAHOTrO CTaHy. MeTa po60TH - MifIBUIIEHHS SKOCTi 3aTOTOBOK 3
yJIbTPaIPi6HO3EPHUCTOIO CTPYKTYPOIO i IPOLYKTUBHOCT] TEXHOJIOTIYHUX [IPOLeCiB iHTEeHCUBHOTO NIJIACTUYHOTO
Ie(pOopMyBaHHS Ha OCHOBi pO3pO0OKU, €KCIIEPMMEHTAJIBHUX JOCiIKEeHb i MaTEMaTUYHOTI'O MOZEJIIOBAaHHS CIIOCO0iB
nedopMyBaHH 3 iHTeHCuiKalieo 3cyBHUX gedopMaliiii. MeTonu JociIpKeHHS Ta arnapaTypa - YMCesbHe
MaTreMaTHU4He MOJIe/II0BaHHSI, aBBTOMATHU30BaHe IPOEKTYBaHHS, €KCIIEPUMEHTH B JIabOPaTOPHUX YMOBax.
TeopeTnyHi Ta IPaKTUYHi pe3yJIbTaTH - TEOPETUYHI MOJIEJI, METOIX aBTOMATHU30BAHOTIO PO3PAXYHKY i
IIPOEKTYBAHHSI, @ TAKOK PEKOMEH1allii 010 YA0CKOHAJIEHHS TEXHOJIOTIYHUX MPOL,ECiB OTPUMAaHHS 3arOTOBOK 3
yJIbTPALIPi6HO3EPHUCTOI0 CTPYKTYPOIO METOAAMU iHTEHCUBHOI IJIaCTUYHOI fedopmalii. HoBu3Ha - 3aKOHOMipHOCTI

posnogainy HIIC B nonepeyHux rnepepisax 3ar0TOBKU 3aJIEKHO BiJl TEXHOJIOTIYHUX [TaPaMETPiB, BCTAHOBJIEH]



3aJIEXKHOCTI HAKOIIMYEHHS CTYIEHs! IVIACTUYHOI fiedopmaliii o nepepisy 3aroTOBKY Bif, eTany nepopMyBaHHS [IpU
IIBOX CX€MaX peBEPCHUBHOrO 3CcyBYy. CTyIiHb BIIPOBAIKEHHS - IPAaKTUYHI peKOMeHTAllil 11070 BU6opy
TEXHOJIOTIYHUX NTapaMeTPiB [IPOLeCy PEBEPCUBHOTO 3CYBY 1151 OTPMMAHHS 3arOTOBOK 3 yJIbTPalpibHO3EpHUCTOIO
CTPYKTYpOIO, PO3pO6JIEHO METOIMKY Ta TPOrpaMHe 3a6e3edeHHs 1J1s1 peasisalii TEXHOJIOTiYHOr o IPoLecy Ta
IIPOEKTYBaHHS LITAMIIOBOI'O OCHAIIEHHS /111 OTPUMAaHHS 3arOTOBOK i3 iHTeHcudikalieo 3cyBHUX nedopMaliii.
Cdepa BUKOpUCTaHHS - BUPOOHUIITBO JleTajleil aBialliitHoi TexHiKU, 06J1aHaHHS XiIMIYHOI MPOMMCIIOBOCTI,

MeIWYHUX iMIIJIaHTAaTiB.

2. The object of research is the process of severe plastic deformation with simultaneous equal forming along the
full volume of workpiece for plain strain conditions. The aim of research is the improvement of quality for
workpieces with the ultrafine grained structure and increase in productivity for technological processes of severe
plastic deformation on the basis of development, experimental studies and mathematical simulation of
deformation techniques with shear strains intensification. Research techniques and instruments are numerical
mathematical simulation, computer-aided design, and experimental techniques in a laboratory environment.
Theoretical and practical results are theoretical models, computer-aided design techniques, and practical
guidelines on improvement and perfection of technological processes for production of workpieces with the
ultrafine grained structure by severe plastic deformation techniques. The prime novelty statement of this
dissertation is in the general trends in distribution of stress-strain state in workpiece cross-sections depending
upon the technological parameters, and dependencies for levels of plastic deformation accumulation along the
workpiece cross-section upon the deformation stage for two schemes of reverse shearing processes. The level of
introduction of the dissertation is reflected into practical guidelines on the choice of technological parameters of
reverse shearing process for production of workpieces with the ultrafine grained structure. The efficient
techniques and software have been developed for practical realization of technological process and die tooling
design for production of workpieces with shear strains intensification. The application field is associated with
production of components for aeronautical engineering, chemical industry equipment, and medical implants.
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