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1. 3abe3neyeHHs] MeXaHI{YHUX BJIaCTUBOCTEN FOMOT€HHUX Ta CTPYKTYPHO-HEOAHOPITHUX MaTepiaiB rpu

IIJIaCTUYHOMY POPMOYTBOPEHHI JeTasnei

2. Providing mechanical properties of homogeneous and structural heterogeneous materials in plastic forming of
parts

Pedepar:

1. BUKOHaHO TEOPETUYHUN Ta YUCEJIbHUN PO3PaxyHOK npouecy ['YII. BcTaHOBIEHO B3a€EMO3B 130K [IapaMeTPiB
npolecy AedopMyBaHHs 3aroTOBOK 3 GOPMOI0 KaHasy MaTpuli. OTprMaHa TeopeTHUyHa 3aJIeXXHICTb PO3IoLiny
MaKCHMMAaJILHOTO PiBHSI HAKONIMYEHOI iIHTEHCHMBHOCTI fedopMaliil 1o nepepisy 3arotosku mics ['YII, akuil 3ay1eXuTb
Bif FEOMETPUYHUX NTapaMeTpiB MaTpulli. [IOpiBHSIHHS TEOPETUYHUX Ta YUCEJIBHUX PO3PaXyHKIB [10Ka3aJ1o0, 10
noxu6ka He nepesuilye 15-19%. ExcriepumeHTaIbHO [10Ka3aHo, 110 miciis isotepmiynoro I'YI] BesnunHa rpaHuLi
MILIHOCTI NifBuUIyeThCs A8 ciiaBy AK7 Ha 18-20%, pnisa cinay 1420 BignosinHo 19-24%, a nyis cnnaBy Zr-1% Nb
BiagnoBinHO 15-17% 1y eBrekTryHO-3MinHeHOro CHM cuctemu Ti-TiBn Ha 16-17%. ExcriepuMeHTasIbHO ITOKa3aHO

eeKTUBHICTh BUKOPUCTAHHS [IBOXCTAiHOTO IIPECyBaHHs €BTEKTUYHO-3MIIJHEHUX CILJIaBiB, IPU SIKOMY Ha Mepuliil



crazii 3a6e3ne4yioTh NonepeaHe NOAPiOHEHHS 3MIiLHIOUO] (pa3y MIIIXOM Je(OPMYBaHHS B YMOBAX BEJIMKUX
Iedopmarisx 3cyBy, a Ha Ipyriit cTafii ~-npecyBaHHs 1epa JIoNaTKY B yMOBaX 6JIM3bKUX [10 130TE€pPMIiYHUX.
[TokaszaHo, 110 peasidaliis npolecy 3adesnevye NiABUIEHHS MEXaHIYHUX BIACTUBOCTEH 110 BiJHOLIEHHIO /10 JIUTOI
cTpykTypu Ha 10 - 16% B 3aMKOBIll YaCTHHI Ilepa JIONATKY, a B TiJli Iepa Jionatky - Ha 12 - 17%. Peaysnbtatu po6otu
BIIPOBAJKEHI Ha MPOMUCIIOBUX MigprueMcTBax. Kilto4oBi cj10Ba: TBUHTOBE YIIMPSIIOU€E IIPECYBaHHS, MATEMATUYHA
MOJIeJib, MEXaHI4YHi BJIaCTUBOCTI, iIHTEHCUBHICTh AedopmMalliil, 3aroToBKa JOMaTKU.

2. The actual scientific and technical problem of the increasing of mechanical properties of homogeneous and
structural heterogeneous materials in plastic forming of parts. Theoretical and numerical calculations of helical
expanding forging process have been carried out. The relationship of process parameters with the shape of die
channel have been found out. The theoretical dependence of distribution of maximum level of accumulated strain
intensity in the cross-section of workpiece after the helical expanding forging process which depends of
geometrical die parameters. Comparison of theoretical and numerical results has shown that the error doesn't
expands 15-19% after isothermal helical expanding forging process. Experimentally shown that after isothermal
helical expanding forging process the limit of durability increases at 18-20% for AK7, 19-24% for alloy 1420, for alloy
Zr-1%Nb at 15-17% and for eutectic-reinforced structural heterogeneous material Ti-TiBn increases at 16-17%.
Experimentally was shown the effectiveness of usage of two-state forging of eutectic-reinforced alloy: at first state
provides prior breaking up of reinforced phase by the deformation in condition of large shear strain at the second
state - forging of blade in conditions near of isothermal/ It was shown that the process realization provides the
increasing mechanical conditions relatively to cast structure at 10-16% in lock zone of blade, and at 12-17% in blade
body. Results of dissertation have been implemented at industrial enterprises. Key words: helical expanding
forging process, mathematical model, mechanical properties, strain intense, blade workpiece.
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