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dakTuunmii 06csr pinaHcyBaHHs 3a 3BiTHMH eTan: 236.1 THC. TPH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Marepiano3HaByi acneKkTd BiIHOBJIEHHS Ta IMifCUJIEHHS HECYYMX METAJIOKOHCTPYKLiMl MIJISXOM IPUBApIOBaHHS [OJATKOBUX

€JIEeMEHTIB i3 crieriasibHUM rpodisieM Ta BIaCTUBOCTIMU

Hasga po6oTH (aHrJ1)

Materials science aspects of the restoration and strengthening of bearing metal by welding additional elements with a special
profile and properties

Pedepar (yxp)

OCHOBHUM HamNpsIMKOM [JIs1 NIOAA/bLIOI NPAKTUYHOI peasnizalii TexHOJIOTil MiCUIeHHS Ta BiHOBJIEHHS OOPAHO BCTAaHOBJIEHHS
CIeLiaJIbHAX HAKIAOK Ha 6ajKyM MOOIIBHMX MAIIMH 3 METOK iX BifHOBJIEHHS Ta 3MiljHEeHHs. [l 3a6e3nedyeHHs SKiCHOro
MiICUJIEHHS paM TPAaHCIOPTHUX 3aco6iB 3alpONOHOBAHO HACTYIHUI anroputm: Ha OCHOBI TeXHiYHOI JOKyMEHTalii, CXeM,
KpecjeHb Ta 6a3 gaHux OyayeTbcsi 3D-Mofienb pamMu TPaHCIOPTHOTO 3acoby. Ilicis 4oro KOpUTYIOTh 3HayeHHs (i3nko-
MEXaHIYHMX BJIACTUBOCTEN MaTepiasly paMu B IaKeTi MPUKIIAIHUX IIPOrPaM KiHI€BOEJIEMEHTHOIO aHasli3y. 3iliCHIOIOTh KiHLIEBO-
eJleMeHTHe pO30UTTS. MOJiesli Ha eJleMeHTU. Bu3HavyaloTh HaBaHTAKEHHS, SIKUM IiilaeTbCsl KOHCTPYKIliS pamMyu B TUIIOBUX YMOBax
excryaTanii. B pesysbTaTi po3B'sS3Ky LMX 33ad € OTPUMYEMO KAapTHUHU IOJIB HampyXeHb Ta AedopMaliil pamu B TUIIOBUX
YMOBAax €KCIUIyaTallii, 1[0 Jae MOXJIUBICTb BUMIJIINTU 30HU, SKi IPALIOIOTh 3 MiHIMaJbHMAM 3anacoM MinHocTi. Ha maHomy erarmi
MIPOIIOHYEThCSI BMKOHATU MiArOoTOBYi omepauii (3a HeOoOXigHOCTI), ouMIleHHs Ta MAe(PEeKTyBaHHS BU3HAUYEHHUX 30H pam. 3
BpaxyBaHHSIM IMONEPeJHbO OTPUMAHMUX [JAHUX IIPO IOJIs1 HANpPyKeHb BU3HA4aloThb (opMmy (Ilepepi3) Ta po3Mipu eleMEHTIB
nigcuneHHs. [Ticig BU3HaYE€HHS NapaMeTpiB €JIEMEHTIB ITiICMJIEHHs BU3HAYaAlOTh CTPYKTYPY OCHOBHUX Ollepaliii migcuienHs. Ha
IIbOMY €Tali IpUIMAIOTbCs PpillleHHs NPO HEOOXigHICTb MAYO6JIIOIYMX €JIEMEHTIB MiICWJIEHHS, CXeMy iX IIpHUBapIOBaHHS,
HEOOXiIHICTh KOPO3ilfHOrO 3aXMCTy TOMIO. BusB/IEHHI B mpoleci giarHOCTyBaHHS TPIlIMHYU 3aBapIOOThCS. JIJIsl 1IbOTO IPOBOISTH
MiAroTOBKY TPIiLIWH JIO 3aBaplOBaHHS, sIKa, 32 HEOOXiAHOCTI, BKJIIOYA€E TaKi omnepaliii: 3abe3neyeHHs JOCTYIy 4O MiCIs 3BapIOBaHHS,
BUIIPABJIEHHS Ta 3aKPillJIEHHS y MIPaBUJILHOMY I10JIOKEHH] eJIeMeHTIB paMu aBTOMOOGIsIsI, BUBHAYEHHS! BUJMMOTO KiHIISI TPilIUHY,
CBEPIJIiHHSI OTBOPIB IO KiHLSAX TPIIMHYU Ta pPO3pO6JIEHHS! KPAaHOK TPIlUHU. Y BUNAJKy OyOJIOBAaHHS NPUBAapIOBAaHMX HAKJIALOK
IJI TiICUJIEHHS PEKOMEHJAYETbCS PeaslidyBaTh TEXHOJIOTII0 IONepPelHbOro i CymyTHbOrO MidirpiBiB. Il LbOTrO HAaKIAIKU
BCTAHOBJIIOIOTb TaKMM YMHOM, IO6 BiICTaHb MiX iX KOHTypamMu cTaHOBWJA Osm3bko 20 MM, a TpUBapIOBaHHS IIPOBOJSTH
KOPOTKMMHU IIBaMHU Y MIaXOBOMY IOPSIKY. JIOBXXMHA IIBA BU3HAYAETHCS TOBIIMHOIO CTiHKMA paMU. 3a HEOOXiZHOCTI 3a6e3nedeHHs
KOPO3illHOTO 3aXWCTy, NPU BCTAHOBJIEHHI €JIEMEHTIB MiJCUJIEHHS, NPOIMNOHYETbLCSI BUKOPUCTOBYBATU 3BAapIOBaHHS 3 CYNYTHIM
nagHHsaM. [llupuHa 3aneXuTh Bif, Marepiany NPUION (TeMIEepaTypy IIABJIE€HHS, TEIJIONPOBIAHOCTI), pEKUMYy 3BapIOBAaHHS Ta
TOBLUIMHU CTiHOK PaMHOI KOHCTPYKLii i esemeHTiB miacuneHHs. IIngXoM BUKOPUCTaHHS pPaLiOHAJNbHOI TEXHIKM BUKOHAHHS

3BapIOBaJIbHUX POGIT MOXKIIMBO OTPMMATHU 3aJIMIIKOBI HAIIPY>KEHHS, SIKi OyAyTh 4aCTKOBO KOMIIEHCYBATH €KCILTyaTaliiiHi.
Pedepar (aHrI)

The main direction for further practical implementation of technology to strengthen and restore the selected installation of
special linings on the beam of mobile machines with a view to restoring and strengthening. To ensure quality reinforced frames
vehicles offer the following algorithm. On the basis of technical documentation, diagrams, drawings and databases built 3D-
model of the vehicle frame. Then adjust the value of physical and mechanical properties of the frame material in the application
package in finite element analysis. Carry out finite element partition model elements. Determine the performance required of
the frame design in typical operating conditions. As a result, these tasks get the picture stress and strain fields of the frame in
typical operating conditions, which gives an opportunity to highlight areas that operate with a minimum margin of safety. At this
stage serves to perform preparatory operations (if necessary), and purification zones defektirovanie certain frames. Taking into
account the previously obtained data on the stress fields define the shape (cross-section) and the dimensions of the elements
gain. After determining the parameters of the gain elements determine the structure of the basic operations of the gain. At this
stage, decisions are made about the need to duplicate elements amplification circuit of welding, the need for corrosion
protection and the like. Identified in the process of diagnosing the cracks welded. To do this, hold the preparation of cracks in
the kettle, which, if necessary, includes the steps of: providing access to the welding point, correcting and fixing elements in the



correct position of the frame of the car, determining the visible tip of the crack, drill holes at the ends of the crack and the edges
of the crack development. In the case of duplication of welded overlays to enhance recommended to implement the technology
and related pre-heating. To this pad is positioned so that the distance between their contours were about 20 mm and the short
welding seams is carried out in a staggered manner. The length of the seam is determined by the thickness of the frame. When
the need for corrosion protection at the gain setting elements, it is proposed to use the solder with attendant welding. Width
depends on the material of the solder (melting temperature, thermal conductivity), the welding conditions and the thickness of
the walls of the frame structure and strengthening elements. Through the use of rational techniques perform welding residual
stress can be obtained, will be partially offset operational.
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Kozau tremaruunux py6puk HTI: 55.22.01
6. HaykoBo-TexHiyHa npoaykuis (HTII)
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HasBa npoaykii (yKp): TeXHOJIOTisI TiICUJIEHHS Ta PEMOHTY HECYYMX METaJIOKOHCTPYKLill TPAHCIIOPTHUX 32CO0IB LIJIIXOM

KOMGiIHOBaHOTO 3BapIOBaHHS-TIAsIHHSI CIIeliaJIbHUAX €J1IeMEHTIB
Hassa npoaykiii (auri): Boost technology and repair of vehicles bearing metal by welding-brazing combined special items
OuiKyBaHi pe3yJIbTaTH:

Tanysse 3acrocyBaHHs: C 25.11 - BUpo6GHUITBO OYAiBETbHIUX METaI€BUX KOHCTPYKLiH i yacTuH KOHCTpyKLii; C 33.12 - PemoHT i
TeXHiYHe 0OCIyrOBYBaHHS MAIIMH i YyCTaTKOBAHHS IIPOMUCIIOBOTO NpusHadeHHs; C 33.17 - PeMOHT i TexHiYHe 06CIyroByBaHHS

iHIMX TpaHCIOPTHUX 3aco6iB; C 33.19 - PeMOHT i TexHiuHe 06CIyrOByBaHHS {HIIMX MAIIMH i yCTaTKOBAHHS

Onuc npozykuii (ykp): Po3po6sieHo Ta anpo6oBaHO iHXEHEPHY METOAUKY ITPOEKTYBAHHS TEXHOJIOTIYHOTO MPOLECY PEMOHTY
METaJIOKOHCTPYKIIii MEeTOZamu 3BaplOBaHHS Ta MasiHHS. 3alIPOIIOHOBAHO HOBUM METO]] YTBOPEHHSI KOMOGIHOBAaHMX 3BaPHO-TIASTHUX
3'€[IHaHb, SIKA JO3BOJISIE MITBUIUTY BTOMHY BUTPUBAJIICTh BiTHOBJIEHOI NisIHKY. Po3pobeHa iHkeHepHa MeToIMKa /1Jisl
peasnisanii KoMGiHOBAaHOTO MPOLECY MasHHS-3BAPIOBAHHS I1iJ] YaC BCTAHOBJIEHHS MMiICUIIIOIOUNX €JIEMEHTIB Ta PEMOHTY HECYIHNX

KOHCTPYKLi.
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CnosxkuBayi npoaykuii: [IpAT "THiBaHCBHKMI 3aBOZ, CIIe13a1i306€TOHY"

IepcneKTHBHI pUHKH: BiHHMIIbKE KOMYyHaJIbHE MiANPHUEMCTBO "TpamMBailHO-TPOJIeI6yCHE YIIPaBJliHHS'"; aBTOTPAHCIIOPTHi

MigIIPUEMCTBA; PEMOHTHI MiIIpUEMCTBA
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