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Tema gucepranii:
1. DopmyBaHHS 3a/IMIIKOBUX HAIIPY>KEHD B [IOBEPXHEBUX IIApax AeTajell y 3a71eXXHOCTI Bif TapaMeTpiB

[IOBEPXHEBOTO IMJIACTUYHOTO Je(pOPMyBaHHS

2. Formation of residual stresses in parts' surface layers depending on the surface plastic deformation parameters

Pedepar:

1. O6'eKT HOCIiIKEHHS - IPOLECU 3MilJTHEHHS [I0BEpXHEBUM IIJIacTUYHUM fedpopmyBanHsaM (I[IT11). TIpegmer
IOCIIiIPKEHHS - 3aJIMIIKOBI HaNPy>KeHHA B petansax micis [1I1]1; srinus napamerpis [1I1]] Ha BTOMHY IOBIOBiYHICTb
3MillHEHUX 3pa3KiB. MeTa focimkeHHs - GOPMyBaHHS B IOBEPXHEBUX LIapax 3MilJHIOBAHUX Jl€Tajell 3a11IKOBUX
HaIpyKeHb CTUCKY 3 pallioHaJIbHUM PO3IOIiJIOM I10 TAIMOMHI IJISIXOM YI0ocKOHaneHHs napametpis I1I1]1. MeTtonu
IOCIIiIyKEHDb: BUSHAYEHHS CUJIY [IPUTHUCKAHHS iHCTPYMEHTA [I0 JeTalli, TPy AKill y MaTepiasi geTasi IoOYMHAEThC
nepexiz, Big npy>kHoro nedopMyBaHHS 40 NPY>KHO-TJIACTUYHOTO - Ha OCHOBI TeOpii KOHTAaKTHUX 3aja4 ['epna -
BenseBa; criiBcTaByieHHs 3aJ1€KHOCTEN 3aJIMIIKOBUX HAIPY>KEeHb Bif, IIIMOVHY, SIKA BiipaxOByeThCS Bi MOBEpPXHI
JeTajli - i3 3aCTOCYBaHHSM TeOpii pPO3MiIpHOCTEN; IIOCTAHOBKU 33134 IIPO MPY>KHO-IJIACTUYHE KOHTAKTHE
Ie(pOopMyBaHHS - Ha OCHOBI Teopii JIaCTUYHOI MJIMHHOCTI; MOZEJII0BAaHHS MTPOL,ECy NPYKHO-IIJIACTUYHOTO
InedOpPMYBaHHS - METO/IOM CKiHUEHHUX €JIEMEHTIB; BUBHAUEHHSI MAKCMMAaJbHOI CUJIH il IPY>KHOI IPOTUHKU Ha

[IOBEPXHIO AeTali Mif 9ac yaapy - Ha OCHOBi METO/ly €eHEPreTUYHOT0 6aaHCy; BU3HAYEHHS BTOMHUX



IOBrOBIYHOCTE BiceCUMETPUYHUX 3Pa3KiB Ta MJIOCKUX 3pa3KiB - 32 CTAHJAPTHUMU METOIUKAMU BUIIPOOYBAHE;
00poOKa pe3ysIbTaTiB eKCIIEPUMEHTIB - METOaMU MaTeMaTUYHOI CTATUCTUKU. OTPUMaHO pallioHaJIbHE
CIIiBBiJHOLIIEHHS CUJI Ae(OpPMYyBaHHS Ta CHiBBiHOIIEHHS [10]1a4 Ha [IOIIepeHbOMY i ocTaTouHOMY nipoxopax ITI1]]
PO6OYMMM TijlaMM Pi3HUX po3MipiB. BcranoBneHno cxemu II1]1, siKi O3BOJISIIOTh CTBOPUTH OifIbIll pallioHAIbHUI
PO3IIOZiN 3a/INIIKOBUX HAIIPY>KEHb CTUCKY B IIOBEPXHEBUX LIapax feTajeil. EkcriepruMeHTaIbHO JOBEHeHO Oinbil
BHCOKUM 3MilHIOBasIbHUM eeKT Bin gedopmMmyBaHHS 3rifHO 3a3Ha4€HUX CXe€M. 3allpOIIOHOBAHI B JucepTallii cxemu
00pOOKM PEKOMEH/I0BAaHO BUKOPMCTOBYBATH [J1s1 3MilJHEHHS [leTaslell ra30TypOiHHUX IBUTYHIB i leTasiell IBUTYHIB

BHYTPIIIHBOTO 3ropsiHHA. BipoBamxeHo Ha AT "Motop Civ". ['asy3p 3aCTOCYBaHHS - MAalIMHOOYAyBaHHSL.

2. The research object is process of strengthening by means of surface plastic deformation. The research subject is
residual stress in parts after surface plastic deformation, influence of the surface plastic deformation parameters
on fatigue life of strengthened specimens. Aim of the research is formation of compressive residual stress with
rational through-depth distribution in surface layers of strengthened parts by means of surface plastic
deformation parameters enhancement. Methods of the research are as follows. Determination of the force
pressing an instrument to the part by which a transition from elastic deformation to elasto-plastic deformation
begin is made on the basis of Hertz - Belyayev contact problem theory. Comparison of the residual stress
dependences on depth which is measured off the part surface is done on the basis of dimensional theory.
Statements of elasto-plastic contact deformation problems are done on the basis of plastic flow theory. Modeling
of the elasto-plastic deformation process is carried out using the finite element method. Maximal force of the
elastic wire action on the part surface during impact time is determined using the energy balance method. Fatigue
life testing of axially symmetrical and plane specimens is carried out using the standard techniques. Experimental
results were treated using the mathematical statistics methods. The results attained are as follows. The useful ratio
between deforming forces and the feed ratio at preliminary and final passes of surface plastic deformation with
hardening elements of different sizes are obtained. It is established surface plastic deformation schemes, which
allow creating of more rational residual compressive stresses distribution in parts' surface layers. Higher
strengthening effect of deformation according to above mentioned schemes is proved. Treatment schemes, which
were proposed in the thesis, are recommended to use for strengthening of gas turbine engine parts and internal
combustion engine parts. Introduced at Motor Sich JSC. Area of application is mechanical engineering.
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