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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JociKeHHs JIaCTUYHOCT] TOBEPXHEBOTO MIapy MeTajly Ta 3a0e3MeYeHHs] ONTUMaJIbHUX PEKUMIB IOBEPXHEBOIO

IMJIACTUYHOTO ,He(bOpMYBaHHH Ha OCHOBI 3aCTOCYBaHHS MEXaHOTPOHHUX HpPIBO,I[iB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the metal surface layer plasticity and provision of optimal modes of surface plastic deformation on
the basis of mechatronic drives application.

Pedepar yKpaiHCBKOIO:

O6'eKTOM JOCIIiJKEHHS € ITPOLIeCH IIOBEPXHEBOIo IIJIaCTUYHOro AedopmyBaHHs. MeToto HIIP e ninBuieHHS SIKOCTi
IeTajsied 3a paxyHOK yIOCKOHAJIEHHS TEXHOJIOTIYHUX METOIB 3MilJTHEHHS JeTaslel [IOBEPXHEBUM IIJIACTUYHUM
nedpopmyBanHsM (TIT1[T) masixoM CTBOpeHHS HEeHOMEHOJIOTIiYHOI MOfieli MPoleciB 3MiIJHEHHS Ta HAKOTIMYEeHHS
IIOIIKOKEeHb B ocepeiKy nedopmalii i owiHii, Ha it ocHOBI, BIMBY napameTpis rpouecy I1I1]] Ha cTymiHb
3MilJHEHHS i pecypc IJIaCTUYHOCTI Ta 3a6e31e4eHHs] HeOOXiIHUX 3aKOHIB iX 3MiHU 32 paxyHOK 3aCTOCYBaHHS
MEXaHOTPOHHUX MIPUBO/IiB. Bu3HaUeHO HaNpyKeHO-1edOpPMOBAHUM CTaH B IOBEPXHEBOMY LIapi Jerasi 3a
IOTIOMOTrOI0 METOY JIiHIM KOB3aHHS Ta METOY CKIHUEHHUX €JIEMEHTIB, OTPUMAaHI 3aJIeXXHOCTI IHTEHCUBHOCTI
HaIpyKeHb, HAKONIUYEHOI IJIACTUYHOI Jledopmaliii, TOKa3HUKIB HAIIPY)KEHOT0 CTaHy Bifi IJIMOVHU BIIaBJIIOBaHHS Ta
Bif, IiameTpa KyJIbKU i liameTpa Ta pagiycy pobouoi MoBepxHi POJIMKa [J1s AEeTalli 3 IJIOCKOIO Ta KPUBOJIiHIHOIO
nosepxHer. [106ynoBaHo TapyBanbHUN rpadik, KpUBY Tedii, Aiarpamy IJIACTUYHOCTI Ta IOBEPXHIO TPAaHUYHUX
nedopmariii crasni 45. Po3pobiieHi cxema Ta KOHCTPYKLis KjlallaHa TUCKY Ta 3BOPOTHBOTO KJlallaHa Ha OCHOBI
€JJMHOTrO0 KJIallaHHOTO ejleMeHTa. JlocinKeHHi po6oui Ipolecy B TiipoNpyBOi 3 IPONOPLIMHUM
€JIEKTPOTigpaBIiYHMUM KJIallaHOM TUCKY Ta B THEBMOIIPUBOZ] 3 MPOMNOPLIIITHUM PEryIITOPOM TUCKY. Bu3HaueHO
CIIiBBiHOLIEHHS [TapaMeTpiB, 110 3a6e3redye MaKCHMaJbHY MBUIKOI0, MiHIMaJIbHY KOJIMBAJIBHICTD Ta CTIMKICTD

POOOTH riiponpuBOAY Ta 06PaHO TUIIOPO3MIpP peryssTopa TUCKY B IHEBMOIIPUBOII.

Pedepar aHIJ1iHCBKOIO:

Research object are processes of surface plastic deformation. Goal of the research is to achieve higher quality of
the components through improvement of the manufacturing methods for hardening the components by surface
plastic deformation and creating phenomenological model of hardening and damage accumulation processes in
the deformation region, which was used as a basis for evaluation of the process parameters influence on hardening
degree and plasticity resource as well as provision of the necessary laws of their variation by means of
mechatronic drive application. Stress-strain state in the component surface layer is determined by the method of
slip lines and finite element method. The dependences were obtained of the stress intensity accumulated plastic
deformation indicators of stress state and on pressing depth as well as on the ball diameter and on the diameter
and radius of the roller working surface for the component with flat and curved surface. Calibration chart, flow
curve, plasticity diagram and ultimate strain surface for steel 45 are built. Pressure control valve and check valve
circuit and design are developed on the basis of a single valve element. Working processes were investigated in the
hydraulic drive with a proportional electrohydraulic pressure control valve and in the pneumatic drive with a
proportional pressure regulator. Such parameter interrelation is determined that provides maximal speed of
response, minimal vibration and stable hydraulic drive operation. Standard size of the pressure regulator in the
pneumatic drive is chosen.
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