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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTuyHuX pyoOpHK: 30.19.17
Tema gucepranii:

1. MogenoBaHHS HaPY>KeHO-Ae(OPMOBAHOTO Ta TPAHUYHOTO CTaHiB IOBEPXHI UMJIIHAPUYHUX 3Pa3KiB I1pU

TOPL,EBOMY CTUCHEHHI.

2. Simulation of the mode of deformation and limiting state of the cylindrical samples' surface at face-end
compression.

Pedepar:

1. O6'eKTOM HOCHIIKEHHS € TUIHAPUYHUIN 3pa30K [IpY TOPLIEBOMY CTUCHEHHI. MeTOI0 po60TH € BU3HAUECHHS
HalpyXeHo-1e(OPMOBAHOI0 CTaHy Ta rpaHUYHUX Jedopmaliiil 6iyHOi NOBEPXHi LMTIHIPUIHUX 3pa3KiB [1pU
TOPLEBOMY CTUCHEHHI. MeTO0JI0Ti4HOI0 OCHOBOIO TOCIIIIKEHHS € OCHOBHI II0JIOKEHHS MaTEMATUYHOI TeOpil
IIJIACTAYHOCTI Ta MEXaHIKY PO3CiSTHOrO PyVHYBaHHS, BUKOPUCTAaHHSI MATEMAaTUYHOrO aHAJII3y, IPOBEEHHS
€KCIIEPMMEHTAJIbHOT'O JOCIIITIPKEHHS Ta YMCEJbHOIO MOZEJIIOBaHHS ITpoleciB nedopMyBaHHS i3 3aCTOCYBaHHIM
nporpamHoro kommiekcy DEFORM 3D. TeopeTuuHi pe3ysibTaTi - po3po6J€HO METOAUKY I100YA0BU aHaIiTUYHOTIO
IIpeCTaBJIEHHS! ONUCY TPAeKTOPii fJedopmaliil B KoOOpAXHATaxX HAKONUYEHa Jedopmallis - NOKa3HUK HAIIPY>KEHOTO
CTaHy [iJ1s1 TOUOK 6i4YHOi MOBEepXHi LMIIHAPUYHOTO 3pa3Ka IIpU TOPLEBOMY CTUCHEHHI; Bliepiie po3po6sieHO

METOJUKY MOOYI0OBY aHAITUYHUX MOZesiel TpaHUYHUX AedopMalliil 6i4HOI IOBEpXHi 3pa3KiB i3 BUKOPUCTAaHHSIM



3aJIEXKHOCTI MK KOMITIOHEHTaMH Jiedopmaliiii; OTPUMAaHO HOBi 3aKOHOMIPHOCTI 3MiHM IPaHMYHUX JedopMaliiil mif
4yac HeCTaliOHapHOTO AedOpPMYBaHHS; PO3P06JIEHO KOMOIHOBaHY METOIUKY YMCEJIBHOTO Ta €KCIIEPUMEHTAJIBHO-
AQHaJIITUYHOTO MOJEJIIOBAaHHS 1J1s1 BUBHAYEHHSI Hallpy>KeHO-1e(OPMOBAHOT0 Ta FPAHUYHOIO CTaHiB 6i4YHOI [10BEpxHI
LUMJIIHAPUYHUX 3Pa3KiB; c(POPMYJIbOBAHO Ta JOBEAEHO TEOPEMY IIPO HEOOXiAHI Ta JOCTATHI YMOBM OIYKJIOCTI
¢dyHKUii nomkoaxKeHb. [IpakTHyHi pe3ynbTaTi - po3po6seHo iHdopMalliliHi TEXHOJIOTi BU3HAY€HHSI HAIIPY>KEHO-
IepOpMOBAHOrO CTaHy Ta FPaHMYHUX AedopMaLliil HUIIHIPUYHUX 3pa3KiB IpY TOPLIEBOMY CTUCHEHHI; po3p006JeHO
IIPaKTHUYHi peKoMeHAallii CTOCOBHO IIPOTHO3YBaHHS TPaHUYHUX AedopMalliil MaTepiany 6i4HOI IOBepxHi NpU
TOPLLEEBOMY CTUCHEHHI Ha OCHOBI MaTeMaTU4YHUX MOJIeJIe! TPAHMYHOrO CTaHy, 0 HaJa€ MOKJIMBICTb 3MEHIINTH
06T eKCrepUMEeHTAJIbHUX OCIIiIKEeHb; PO3P0O0JIEHO pEKOMEH allii CTOCOBHO MiABUIIEHHS] TOYHOCTi BUBHAYEHHSI
IPaHMYHMX YMOB IIiJ 4ac 3D MoeoBaHHS CTUCHEHHS W HIPUYHOTO 3pa3Ka Ha OCHOBI €KCIIEPMMEHTAJIbHO-
AQHAJIITUYHUX JOCTiIKeHb. CTyIiHb BIPOBA/I)KEHHSI - PE3YJIbTATU AMCEPTALiiHOI pOOOTH BIPOBAIKEHO Y
BUpoOHULTBO y BAT "Bepmaacskuil ET3" (BinHuLbka 0671acTb) Ta y HaBuanabHUil mpouec BHTY (M. Binauns). Chepa

(o6y1acTh) BUKOPUCTAHHS - 06pOOKa METasliB THCKOM.

2. The research object is cylindrical sample at face-end compression. The research purpose is determining of
stress-strain state and limiting strain of the cylindrical samples' lateral surface at face-end compression. Methods
based on the statement of the mathematical theory of plasticity and damage accumulation, mathematical analysis,
experimental studies and numerical modeling of deformation using of software DEFORM 3D. The theoretical
results is the development of analytical representation technique of the description of deformations trajectory in
coordinates accumulated strain - the indicator of stress state for lateral surface's points of the cylindrical sample
at face-end compression; the technique of analytical models' construction of limiting strain of the samples' lateral
surface using the relationship between the deformation components is developed for the first time; the new
regularities of limiting strains' changes at non-stationary straining are obtained; the combined technique of
numerical, experimental analytical modeling of determining the stress-strain and limiting states of the cylindrical
samples' lateral surface is developed; the theorem of the necessary and sufficient conditions of damage function's
convexity is formulated and proved. The practical results are the information technologies' development of the
stress-strain state and limiting deformation of the cylindrical samples at face-end compression determining; the
practical advices concerning the forecasting of limiting material deformation of the lateral surface at face-end
compression based on the mathematical models of the limiting state that allows to reduce the amount of
experimental research are developed; the recommendations to increasing the accuracy of limiting conditions
determination during 3D modeling of the cylindrical sample's compression based on experimental and analytical
studies are elaborated. The practical results is the information technologies determining of the stress-strain state
and limiting strains of the cylindrical samples at face-end compression are developed; the practical
recommendations concerning the forecasting of material's limiting strains of the lateral surface at face-end
compression based on the mathematical models of the limiting state that allows to reduce the amount of
experimental research are developed; the recommendations to increasing the accuracy of limiting conditions
determination during 3D modeling of the cylindrical sample's compression based on experimental analytical
studies are developed. The degree of implementation - the results of the thesis put into production in JSC
"Bershadskiy ETP" (Vinnitsa region) and the educational process of VNTU (Vinnitsa). The application field is metal
forming.
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