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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyopHK: 30.19.19

Tema gucepranii:
1. MeToguKa JOCII)KEHHA Ta ONTUMI3aLlil CTPYKTYPHOTO i 3a/IMIIKOBOrO HANPY>KEHOI'O CTaHIB CTaJIEBUX IJIACTHH 3a

HarpiBy pyXxOMHUMH JKepeJlaMiy Terlsia

2. Methods of analysis and optimization of structural and residual stress states for steel plates subjected to heating
by moving heat sources

Pedepar:

1. ¥ nuceprauiiiziii po60Ti 3apONIOHOBAHO METOJIMKY OCIIiIKEHHS Ta ONTUMI3allii 3aMIIKOBUX (Pa3oBoro i
HaIlPYy>KEHOT'O CTaHiB TOHKUX MaJIOBYTJIELIEBUX HU3bKOJIETOBAHUX CTAJIEBUX IJIACTUH 32 JIOKAJILHOTO
BACOKOTEMIIEPATYPHOr'O HATrPiBy PyXOMUMU HOPMAJIbHO PO3IOLIJIEHNMU IPKEPEJIAMU TEILIA Ta HACTYITHOTO
MOHOTOHHOTO 0X0JIoTKeHHS. [T06y10BaHO, OCHOBaHY Ha METOJaX 3BaKEHUX 3aJIUIIKIB i CKIHYEHUX €JIEMEHTIB,
METOAMKY YMCJIOBOIO PO3B'SI3YBaHHS CKJIQ[OBUX 33/1a4 BUXIHOI KOMIJIEKCHOI 337ja4i MEXaHiKM 32 BpaxyBaHHSIM
CTPYKTYPHUX [1I€PETBOPEHb (BU3HAUEHHS TEMIIEPATYPHOrO I10JIsI, PO3PaXyHKy BMiCTy (pa30BUX CKJIQ/IOBHUX,
3HAXO/[KEHHS 3JIMIIKOBUX HAINPY>XeHb). PO3p006J1eHO, 14 306i/1bIIEHHS MJIACTUYHOCTI 30HA TEPMIYHOTO BILJIUBY,
METOJMKY [IapaMeTPUYHOI ONTUMI3allii XapaKTEPUCTUK PYXOMHUX PO3INOLiINIEHUX IpKepeJl TeIa (3 OGHUM Ta

IeKiJIbKoMa LieHTpaMU JIoKasi3alii) 3a KpurepieM MiHiMyMy MaKCUMaJbHOTO BMiCTy MapTEHCUTY I1pY 3MEHIIEeHH]



PiBHS 3/IMIIKOBUX HANPY>KE€Hb. BU3HaU€HO Ta IpOaHasi30BaHO 3aJIMIIKOBI HAIIPY>KEHHSI Ta Pa30Bi PO3NOiNU B
PO3IJISIAYBAaHUX IIJIACTHUHAX 32 HASIBHOCTI OJIHOT'O (OCHOBHOTO) IKepeJia i OIHOro Ta BOX NOJATKOBHUX 32 Pi3HUX( B
TOMY YMCJIi ONITUMAaJIbHUX) LIEHTPIB iX JIoKasi3alii i mapaMeTpiB IOTY>KHOCTI, @ TaKOK OJJHOTO JKepeJia IIpu
BpaxyBaHHI XiMiYHOTO CKJIa[ly CTaJjli Ta IEBHUX TEPMIYHMX i TEXHOJIOTIYHUX YMOB HarpiBy (BMICTY JIETYIOYMX
€JIEMEHTIB; 3araJlbHOr0 OLHOPIAHOTrO MiAirpiBy; JIOKaJIbHOTO CYIIYyTHLOT'O MidirpiBy, 110 3aJaHMI CTAllilOHAPHUM

TeMIIepaTypHUM I10JIeM; 3MiHHOTO [TapaMeTpa PO3CilOBaHHS, 1J0 XapaKTepu3ye po3Iofijl eHeprii B AxKepeJli).

2. The procedure of analysis and optimization of residual phase and stress states for thin low carbon and low alloy
steel plates subjected to local high temperature heating by moving normally distributed heat sources and
subsequent monotonic cooling is proposed. The methods, based on finite elements method and weighted residues
method, for numerical solution of the constituent problems of initial complex problem of mechanics taking into
account structural transformations (determination of temperature field, calculation of phase constituents
contents, determination of residual stresses) are constructed. The procedure of parametric optimization the
characteristics of moving distributed heat sources (with single or several centers of localization) was developed to
increase the plasticity of the zone of thermal influence according to the criterion of minimum of maximal contents
of martensite with reducing the level of residual stresses is constructed. The residual stresses and phase
distributions in the plates considered are determined and analyzed with single (main) source and single and two
additional sources for different (optimal including) centers of their localization and power parameters, as well with
one source taking into account the chemical composition of steel and certain thermal and technological conditions
of heating (alloying contents, general uniform heating; local additional heating defined by stationary temperature
field; variable parameter of scattering characterizing the energy distribution in the source).
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