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1. Yo0CcKOHaNIEHHS TEXHOJIOTI] IIJI0CKOI IOIIEPEYHO-KJIMHOBOI IIPOKATKY CTYIMIHYACTUX LUJIIHIPAYHUX 3aTOTOBOK

2. Improvement of technology of the flat cross-wedge rolling of step cylinder purveyances

Pedepar:

1. O6'eKTOM HOCHIIIKEHHS € TIPOLIEC IIACTUYHOTO eOPMYBaHHS NIPY IIJIOCKIH IONepeYHO-KIMHOBIN IPOKATLI.
Merto10 noCiIKEHHS € NiIBUILEHHS IKOCTi CTYMIHYaCTUX UWIHAPUYHUX 3aTOTOBOK HAa OCHOBI PO3BUTKY METO/IiB
PO3paxyHKy Hallpy>KeHO-11e(pOPMOBAHOTO CTaHY i PO3POOKM PEKOMEHIallil 110 YIOCKOHAJIEHHIO TEXHOJIOTII [1JI0CKOI
MIONIEPEYHO-KJIMHOBOI IIPOKATKU. [IJ1s1 TOCSATHEHHS [IOCTABJIEHOI METU BUKOPUCTAHO METOAY | 3aKOHU MEXaHIK1
CYLIiJIPHOTO CEpPeJoBUILA, MAaTEMATUYHOI Ta IPUKJIaHOI Teopii MJ1aCTUYHOCTI, MPUKIIANHOI Teopii 1edpOopMyeMOCTi.
HaykoBa HOBU3HA Oflep>KaHUX Pe3yJIbTaTiB: OTPMMaHO YACJIOBY MaTeMaTU4Hy MOJeJIb HallPy>KeHO-11epOPMOBAHOTO
CTaHy CTYIiHYaCTOi UIiHAPUYHOI 3ar0TOBKMU B npoueci [ITKTI, sxa 703BoJiss€ BCTAaHOBUTU BIJIMB [TapaMeTpiB
nporecy Ha rpaHn4He (OPMO3MiHEHHSI Ta TEXHOJIOTIYHY CIIaIKOBiCTh; BIIEPIe OTPUMAHO PerpeciiiHy 3ajIesKHICTb
BEJIMYMHYU BUKOPUCTAHOTO PECYPCY [JIACTUYHOCTI BiJl TapaMeTpPiB iIHCTPYMEHTA Ta TEMIIEPATYPHOTO PEKUMY
ITPOKATKH, IO [aJI0 MOKJIMBICTb IIPOTHO3YBATH SIKiCTh 3aTOTOBKY; HA OCHOBI BilOMUX KpPUTEPIiB Ae(POPMYEMOCTI
3aIIPOINIOHOBAHO KPUTEPII, SKi J03BOJIAIOTH OLIIHUTY BILJIUB TEMIIEPATYPH Ha BEJIMYMHY BUKOPUCTAHOTO PECYPCY

nnactuyHocti npu [IIKIT; BctaHOB/IEHO BIIMB reOMeTPii 3axiiHOI YaCTUHY Ta JOBXUHY Kali6pyBaIbHOI AiyISTHKN



inctpymeHnTa nipu I1IKII 3i crynenem o6tucHeHHs 1,8...2,0 Ha IMOBIPHICTb [105IBU MaKPOTPIllIMHU B OCbOBIl 30Hi
3aroToBkU. [IpakTUyHe 3HAUEHHSI OJlepKaHMX Pe3ysbTaTiB: pO3p006JIEHO METOAUKY OLiHKY 1eOPMY€EMOCTI
3aroTOBOK MU IVIACTUYHOMY Je(QOpMyBaHHI IpU BUCOKUX Temneparypax B nnpoueci [TTIKII s cryneHns
obtucHenHA 1,8...2,0 3 BUKOPUCTaHHSIM 3alIPONIOHOBAaHUX KPUTEPIiB TepOpMyEMOCTI; pO3p06IEHO KOMILIIEKC
IIPOrpaMHUX 3aCO06iB 7151 pO3PaXyHKy TPAeKTOPii HaBaHTaKEHHSI OBLIbHOI TOYKHU B TPOCTOPI TPbOX 6€3PO3MiPHUX
[IOKa3HUKIB HaNIPy>KeHO-1epOPMOBAHOTrO CTaHy, 110 J03BOJIMJIO OLiHUTH BIIUB [TapaMeTpiB IIPOLieCY Ha 'PaHUYHE
(OpMO3MiHEHHS; 3alIPOIIOHOBAHO HOBY CXE€MY [IOCJIIHOTO 3pa3Ka 3aroTOBKU JJIs1 NOCIiIP)KeHb KiHEMATUKHU Tedii
meTaity 3aroToBku npu [1T1KIT; 3arrporioHOBaHO iH)KeHEPHY MeTOAMKY BUOOPY OCHOBHUX IapaMeTpiB rpoiecy
TTIKTI, ki 703BOJISIIOTE 3a6€3MeYnTy HeOOXiTHUN piBeHb BEJIMYMHYI BUKOPUCTAHOTO PECYPCY IJIACTUYHOCTI B
He6e3IeyuHill 30Hi 3arOTOBKY; pO3p006JI€HO METOIMKY Ta IPOrpaMHi 3aco6M aBTOMAaTU30BAaHOTO PO3PaAXYHKY
KOHCTPYKTUBHUX [1apaMEeTPiB iHCTPYMEHTA Ta TEXHOJIOTIYHUX PEKMMIB 1711 BUTOTOBJIEHHS LUJIIHIPUYHUX
CTYIIHYaCTUX 3arOTOBOK METOIOM IIJIOCKOI IONIEPEYHO-KJINHOBOI ITPOKATKU. CTYIiHb BIPOBAI)KEHHS — PE3YJIbTATU
IycepTauifiHoi po60oTH nepeaHi 1o BrposaakeHHs Ha BAT "BA3", (M.BinHu1s) Ta BipoBajykeHO B HaBYaIbHUI
npoluec Kadenpu TexHOJIOrIi Ta aBToMaTU3allii MalMHOOyAyBaHHS BiHHMIIBKOTrO Hal[iOHA/ILHOTO TEXHIYHOTO

yHiBepcuteTy. Cdepa (ranysb) BAKOPUCTAHHS - MALIMHOOYIyBaHHS.

2. Research object is plastic deformation process during flat cross-wedge rolling (FCWR). Research goal is to
achieve higher quality of step cylinder purveyances on the basis of the development of the methods for stressed
state calculations and working out recommendations on the improvement of FCWR technology. In order to
achieve the goal, methods and laws of the solid environment mechanics were used as well as those of
mathematical and applied plasticity theory and of the applied deformability theory. Scientific novelty of the
obtained results consists in the following: numerical mathematical model of the step cylinder purveyance stressed
state in the process of FCWR was developed that makes it possible to determine the influence of the process
parameters on the forming limit and technological inheritance; for the first time a regression dependence of the
utilized plasticity resource influence on the instrument parameters and rolling temperature conditions was
obtained, which enables the purveyance quality prediction; on the basis of the known deformability criteria, the
criteria are proposed that make it possible to evaluate the temperature influence on the value of the utilized
plasticity resource during FCWR; it was determined how the western part geometry and the length of the
instrument calibration section in FCWR with reduction degree of 1,8...2,0 influence the probability of macro cracks
to appear in axial zone of the purveyance. Practical importance of the obtained results: methods were developed
for the purveyance deformability evaluation during plastic deformation under high temperatures in the process of
FCWR for reduction degree of 1,8...2,0 using the proposed deformability criteria; the complex of software tools was
developed to calculate the trajectory of the random point loading in the space of three dimensionless indices of
stressed state, which makes it possible to evaluate the process parameters influence on the forming limit; new test
purveyance scheme was developed in order to investigate the kinematics of the purveyance metal flow during
FCWR,; engineering procedure is proposed for the selection of FCWR process main parameters that enable
provision of the required level for the utilized plasticity resource value in the dangerous zone of the purveyance;
methods and software tools were developed for automatic calculation of the instrument design parameters and
technological modes for cylinder step purveyances manufacturing using the method of flat cross-wedge rolling.
Implementation degree: the results of the thesis are given for implementation at "VAZ" open joint-stock company
(Vinnytsia) and are introduced into the educational process at the department of Machine-building technology and
automation of Vinnytsia National Technical University. Application field - machine-building.
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