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V. BizomocTi npo gucepraniio
MoBga guceprariii:

Koau TeMaTHYHHUX PyOpHK: 30.19.17
Tema gucepranii:

1. MopzestoBaHHS NPOLECIB [1JIACTUYHOI (POPMO3MiIHM TOBCTOCTIHHMX ITOPOKHUCTHUX Tijl 0O€PTaHHS 3

BHMKOPHCTAHHSIM FapMOHINHUX QYHKILH.

2. Modeling of processes of plastic forming of thick-walled hollow bodies of rotation with use of harmonic
functions.

Pedepar:

1. O6'eKT BOCIiIKEHHS - IPOLEC MIACTUYHOI (POPMO3MIHU B YMOBAx BiCECMMETPUYHOIO HEOJHOPiAHOTO

HaInpyeHo-1edOpPMOBaHOr0 CTaHy Tijl. [IpeaMeT nociIKeHHs - HeOOHOPIIHMI Harlpy>KeHO-AedOpMOBaHUN CTaH

TiJ1 B YMOBax BiceCUMeTPUYHOr0 HaBaHTaKeHHs. MeTa [oCiI)KeHHs - po3pobKa MaTeMaTUYHOI Mojiesli Ha 6asi

3aMKHEHOT'O piIHCHHH 3a,uaqi TeOpﬁ I'[.T[aCTI/I‘-IHOCTi, B YMOBax BiCCCI/IMeTpI/I‘-IHOI‘O HaBaAHTA>XE€HHS OJ141 3abe3reyeHHs

IIOCTOBIPHOCTI Ta HAJiHOCTi Pe3yJIbTaTy B YMOBaX HEONHOPIAHOI IJIAaCTUYHOI POPMO3MIHU. METOAM AOCHTiI>KEHHS:

TEOpPeTUYHUI aHAaJIi3 Halpy>KeHO-11e(pOPMOBAHOTO CTaHy MeTasly 6a3yBaBCsl HA METO/Ii TApMOHINHUX QYHKIIH.

JIBO30HHMI i 0HO30HHUI ocepenku nedopmallii, rpaHUYHI YMOBU 3a11a4i JOCiIKyBaIucs eKClIepUMEHTalbHUM

LIJITXOM OCaJ K/ TOBCTOCTIHHOI KiJIbLIEBOI 3arOTOBKM Ha Mpeci. Iy OLiHKY JOCTOBIPHOCTI OTPMMAaHMX PE3yJIbTATiB

pileHHs 3a7a4i MOPiBHIOBAIMCD 3 €KCIIEPMMEHTAILHUMU | TEOPETUYHNMMU AAHMMU IHIIMX aBTOpPiB. OTpUMaHi

pe€3yabTaTu - 3alIpOIIOHOBAHO MAaTEMATUYIHY MO EJIb 3MiI_LHIOBa]IbHOFO IJIaCTUYHOI'O CEPENOBUIIA B YMOBAX



BiCECMMETPHUYHOTO HAIIPY’XEHOT0 CTaHy, sIKa JI03BOJIsSIE BPAaXOBYBATHU SIK TEXHOJIOTIYHI IapaMeTpH IJIaCTUYHOI
dopmosminu (xoeditieHT TepTs, pakTop GopmMu, BHYTPIilLIHII i 30BHILIHIN nminmnip), Tak i KiHeMaTUyHi napameTpu
ocepenKy nedopmalii (uBuaKicTs gedopmatlii, cTynine nedpopmatiii i remneparypa). HaBeneno pimeHHs
IIPUKJIAJHYX 33/1a4 TeOopii IJIACTUYHOCT] 3 BU3HAYEHHS1 HOPMAJIbHUX i JOTUYHUX HAIIPYKEHb, K Ha KOHTAKTI, TaK i B
06'eMi gedopMoOBaHOi 3arOTOBKY, [IPY OJIHO- i ABO30HHIN Teuil meTasy. IIpoBefeHO NOCiI)KeHHSI MeTOLOM
CKiHYEHHUX eJIeMeHTIB Ha 6a3i nporpamuoro npoaykry ANSYS/LS-DYNA. MeToguka po3B's3yBaHHs
BiceCMMeTPHYHOI 3371a4i Teopii JIaCTUYHOCTI IPU 0cafli NOPOXKHUCTUX LMIIHIPUYHUX BUPOOIB Oysia BIIPOBaIyKEHA

Ha AT "Motop Ciu".

2. The object of Study is the process of plastic deformation in non-homogeneous axisymmetric stress-strain state
bodies. The subject of Research is the inhomogeneous stress-strain state bodies under Axially Symmetric loading
conditions. The purpose of research is to develop a mathematical model based on a closed solution of the problem
of plasticity theory under axisymmetric loading to ensure the accuracy and reliability of results in conditions of
non-uniform plastic deformation. Research methods: theoretical analysis of the stress-strain state of the metal is
based on the method of harmonic functions Dual-zone and single-band deformation zone, the boundary
conditions were investigated by experimentally rainfall thick-walled annular workpiece on the press. The problems
are compared with experimental and theoretical data of other authors to assess the reliability of the results of
solving. Received result: are mathematical model of hardening plastic medium in terms of axisymmetric stress
state, which allows you to take into account both the technological parameters of plastic deformation (coefficient
of friction, form factor, internal and external overpressure) and kinematical parameters of the deformation zone
(strain rate, degree of deformation and the temperature ). The solution of applied problems of plasticity theory to
determine the normal and shear stresses, both in contact and in the volume of a deformable billet, with one-and
two-band flow of the metal are supplied. The Study of the finite element method, based on ANSYS / LS-DYNA
software, was done. Methods of solving axisymmetric problem of the theory of plasticity with draft hollow
cylindrical products were introduced at JSC "Motor Sich"
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