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OT3bIB
BeIymeil OpraHM3alUMu Ha JHMcCepTAUMOHHYI0 paGory Taynexa Wpana MuxaiiioBuua
«CoBepIIEHCTBOBAHME  TEXHOJIOTMYECKHX MNPOLECCOB KOBKH BAJOB HA  OCHOBE
KOMIBLIOTEPHOr0 MOJEIHPOBAHMS», MPEICTABJIEHHYI0 K 3aIHTe HA COMCKAHHE YYeHOI
CTENEHH KaHIHIATA TEXHUYECKHX HAyK mo cneuuaabHoctn 05.16.05 — O6paGorka
METAJLIIOB IaBJIeHHEM

AKTyaJIbHOCTb PaboThI

KpynuoraGaputHble KOBaHble IMafKWe U CTYIEHYaTble Balbl SBISIOTCS
PacCIpOCTPAaHEHHBIMU ~ OTBETCTBEHHBIMH ~ J€TASIMH  MALIMHOCTPOEHHS, Ub&
[IPOM3BOLACTBO CONPSKEHO C BHICOKUMU TpPeOOBAaHMAMU 10 OOECIEYEHUIO
3alaHHBIX TE€OMETPUYECKHX I[1apaMeTpPOB, MEXaHHUYECKHUX CBOMCTB U IIO
MMHUMU3alMA OTXOZ0B. Ha naHHBIA MOMEHT B MHpe Ha HpPEeNIPUATHIX IJIs
pelieHnsT MOJOOHBIX MPOM3BOACTBEHHBIX 3a1ad Bce 6Gojee IIMPOKO BHEIPSIOTCS
METOJBI i TEXHOJIOTHH KOMITBIOTEPHOTO MOJeIMpOoBaHus mporeccos OMJT.

B cBA3M ¢ W3IOXKEHHBIM, qUCCEPTALMOHHAS pabora Taymeka UN.M.
IIOCBAILIICHA  DEIICHHUIO  aKTyallbHOM  HAayYHO-TEXHHYECKOH  3amaud  —
COBEPLICHCTBOBAHUIO TEXHOJOTHYIECKUX IPOLECCOB KOBKU BAJIOB HAa PaIUaIbHO —
OOXXMMHBIX MalllHHAX W TUIPABIMYECKUX Ipeccax Ha OCHOBE pe3yJIbTATOB
KOMIIBIOTEPHOTO  MOJENUPOBAHUS B NPOrPaMMHBIX IIaKeTaxX, MCIIONb3YIOIIHX
METOJ] KOHEYHBIX 3JIEMEHTOB.

Crpyxrypa, 06bem H coaepikanue JHCCePTALHOHHOI padoThI

JluccepTanus COCTOMT U3 BBENEHHS, IISTH IVIaB M BBIBOJOB IIO pabore,
M3T0XKeHa Ha 192 cTpaHMIax MaIIMHOMKMCHOTO TeKCTa, BKIOYaromero 177
PUCYHKOB, 38 TalNul, CIHCOK HCHOIB30BAHHBIX WCTOYHMKOB #3103

HaNMCHOBAHHUA OTE€YECTBCHHBIX U 3apyOeKHBIX aBTOPOB, 2 NPHIIOKEHHIL.



Bo BBeneHWU . 0OOCHOBBIBAETCS aKTYAIBHOCTH TEMbl JHCCEPTAllMOHHOM
paboThl, HaydYHas M MPaKTUYECKas 3HAUMMOCTb, HOPMYITUPYIOTCS LeNH U 3a/a4H,
IPUBOAMTCSA IUTAaH HCCIefOBaHMi. 3nmoxkeHa wenb, 3afa4yl IPeACTABICHHOH
paboTHI 1 OCHOBHBIE TIOJIOXKEHHS, BBIHOCUMBIE Ha 3aIUTY.

B nepBoii ryiaBe BHINOJNHEH AaHAIUTHYECKMH 0030p JUTEpaTypsl IO
TEeXHOJIOTHM KOBKU U €& BIMSHUS HAa MEXaHWYeCKue cBoiicTBa Meramna. OmucaHsl
omepaly CBOGOJHONW KOBKH, pa3lIHYHBIE CIOCOOBI  9KCIEPUMEHTAJIBHBIX
VICCIIEIOBAHUIA M BapHaHTHl YHCIEHHOIO MOJEIUPOBaHUS. PacCMOTPEHBI OCHOBEI
MeTOla KOHEUYHBIX 3JIeMEHTOB, a TaKXe OCOOEHHOCTH INPHUMEHEHHUS 3JeMEHTOB
Pa3IMYHBIX THIIOB U IIOCTPOEHHS CETOK C Pa3IMYHBIMU HCXOMHBIMHU NapamMeTpamu
¢ Y46TOM MX NMpPUMEHEHHs [PY MOZENHPOBAHUM MPOLECCOB KOBKHU. IIponmssencH
aHAIN3 Pe3yNbTaTOB MOJIEIMPOBAHHS OIepaluii CBOOOAHON KOBKU B PasIMiHBIX
IIPOrpaMMHBIX KOMIUIEKCaX, Ha OCHOBAaHHH KOTOPBIX OBUIH COPMUPOBAHBI LIETH U
3aJ1a4y UCCIIeJOBaHUM.

Bo BTOpOIi ri1aBe MPOU3BOJUTCS OLIEHKA MPOrpaMMHBIX ITAKETOB KOHEYHO-
snemenTtHoro Moaenuposanus Simufact Forming 1 DEFORM Ha npumMepe ocanku
BBICOKOrO IWIMHApUYecKoro obpasuma u3 cramu  AISI-1045. TlomydeHHble
pe3ysbTaThl CONOCTAaBISAIMCH C JAHHBIMH O DACIpeNeNeHUH PpasiMiHBIX 30H
ne(opMaluy, B3STHIME M3 JIATEPATyPHBIX MCTOYHMKOB. IIpuBopuTCs omnmcanue
METO/IMKH 06PabOTKU CIIPABOYHBIX JAHHBIX [T CO3IAHMUS PEOTOTHYECKON MOJIEIH
matepraia B DEFORM Ha mnpumepe >XapONpO4HOro Cruiasa XHS6BMTIO
(3I1199). Takke NPUBOIUTCS OINMCAHWE OLEHKH HepOpMallMy MeTala IpH
MPOTSDKKE LIMIMHIPUYECKON 3aroTOBKU C HCIOIb30BAHUEM OOMKOB pa3IUYHBIX
tunoB B mnporpammuoM kommekce DEFORM ¢ moMompro HCCIE€A0BaHHA
npo6HOro 06BEMa — OrpaHHYeHHBIX oOnacTedl (B HaHHOM Ciydae HCXOJTHOU
cheprueckoii (OPMBI), PACIONOXKEHHBIX B PA3NUYHBIX MECTaX 3arOTOBKH.
UccreqyeMble TUMBI GOMKOB: IUIOCKHE; KOMOWHMPOBAaHHBIE C yIJIOM BbIpe3a
HIKHero 6oiika 100° BeIpe3Hble pomGuyeckue ¢ yrnoM Beipesa 100° BBIpe3HbIE

Kpyriible ¢ paguycoM Beipe3a 200 MM H yIjIoM BhIpe3a 100°;, koMOMHUPOBaHHEIE C
2



HENPSMOJIMHEHHBIM (POHTOM I0Ja4yH; C HENPSMOJIHHEHHBIM (POHTOM MOJAYH;
BBIPE3HBIE CO CKPELIMBAIOLIMMUCS PabOYMMH MTOBEPXHOCTIMH, yroJ Beipesa 120°;
4eThIpEXO0NKOBEIN KOBOYHBIH OJIOK.

B Tperbeii rjaBe Ha OCHOBE pPAacCMOTPEHHBIX paHee METOAMK ObLIO
IPOM3BEIEHO IPOEKTHPOBAaHUE, MOAEIMPOBAHMWE U AHAIM3 TEXHOJOIMYECKOIO
mpolecca KOBKM BajKa Uil COPTONPOKATHOIO CTaHa IIPU Pa3IM4YHBIX CXeMax
nedbopmupoBanus. B kauecTBe OCHOBBI OBUI B3AT TEXHOJOTMYECKHH IIPOLECC,
npuMeHsieMblid Ha OAO «O33TM».

B 4yeTBepTOIi ry1aBe PAaCCMOTPEHO BIMSHUE TEXHOJIOIMYECKUX I1apaMeTpOB
mpolecca KOBKM Ha paJdalbHO—OOXKHMMHBIX MallMHAaX Ha HaNpsHkEHHO-
ne(GOopMallMOHHOE COCTOSIHUE OCEBOM 30HBI LMIMHAPUYECKOM 3aroTOBKH W3
xapornpovnoro cruiaa XHS6BMTIO (OI1199). Ha ocHOBe Mmoy4eHHBIX JaHHBIX
OBLIO TOJy4YeHbl ypaBHEHUS MHOXXECTBEHHOH JIMHEHMHON perpeccud Jyis
onpenenennss HJIC Mmeraiuia B 0ceBO 30HE NpHU KOBKE PaJdabHO—OOKMMHBIX
MalIlHaX.

B msaToit riaBe mpencTaBiieHbl PEKOMEHIALMU II0 COBEPLUEHCTBOBAHHUIO
TEXHOJOTHYECKUX ITPOLIECCOB IMPOU3BOJCTBA IVIAJKUX M CTYIIEHYaTBIX BajlOB B
yenoBusix AO «Metamtyprudeckuii 3aBof «nekrpoctans» 1 OAO «O3TM».
HayuHasi HOBH3HA H IOCTOBEPHOCTH Pe3yJIbTATOB JHCCEPTANMOHHON paboThI

HayuHyio HOBH3HY AMCCEPTALMOHHON pPabOTHI ONPENENAIOT CIEAYIOIIUE
pe3yJIbTaThl HCCIIeI0BaHUs, IOTyYEHHBIE INYHO COMCKATEIIEM.

- Paszpaborana Meronuka oOpabOTKM CIPaBOYHBIX NAHHBIX JJIS IIOCTPOECHHS
MaTeMaTHYECKOM MOJETH C IMPUMEHEHHEeM KOHKPETHBIX PEOJIOTMYECKHUX CBOMCTB
neGopMHUpPyEeMbIX MaTepPUalIoB I UX UCIIOIb30BAHUS B IPOrPaMMHOM KOMILIEKCe
DEFORM. Hcnonb3ys HaHHYXO METOHNUKY, CO3IaHBI MOJEIH IS XKapOIpPOYHBIX
ciasoB XHS6BMTIO (O11199) u XH62BMIOT (3I1708).

- Paspaborana MeTonuKa OIEHKM Je(QOpMallMd MeTala C ITOMOIIBIO

HccleIoBaHus MPoOHOro 00bhEMa, MO3BOJIUBINAS PealbHO, C OOJIBIION CTENEHBIO



JIOCTOBEPHOCTH, OLEHHTh HAlpaBIeHHe TeYeHHs U Xapakrep (hOPMOU3MEHEHHS
MeTaJljla B OTJIeJIbHBIX 00JIaCTsAX 3arOTOBKH.

- Co3zngaHel MaTeMaTHYeCKHe MOJIETH BIUSHUS TEXHOJIOTMYECKHUX IIapaMeTpOB
mpolecca KOBKM BaJOB Ha paJHallbHO-OOKMMHOM MamuHe (BeJIWYMHA yriia
3aXOJHOrO0 yyacTka Ooiika W TpoAONbHAs I0Ja4da) Ha HaAIPSKEHHO—
nehOpMHUpPOBaHHOE COCTOSTHUE MeTalla (3Ha4eHMs] HHTEHCUBHOCTH HAIPSDKECHUH U
MHTEHCUBHOCTH Je(opMaluii) 0ceBOi 30HbI 3arOTOBKH U3 JKapOIIPOYHOro CILIaBa
XH56BMTIO (BI1199), no3Bosisioliie yTOYHHUTH CYLIECTBYIOLIME METOMUKH
aHaJIM3a Ipolecca paaualbHON KOBKH.

JIOCTOBEPHOCTh HAy4YHBIX IIOJIOXKEHWH, 3aBHCHMOCTEH, BBIBOJOB H
peKoMeHIanui paboTel TMONTBEPXKAAETC HX CpPaBHEHHMEM C pe3yJbTaTaMy
TEOPETHYECKHIX HMCCIIENOBAaHUI U MPOMBIIUIEHHBIX 3KCIIEpUMEHTOB. [lomy4yeHHbIe
pe3yJbTaThl IMOKa3aJld BBICOKYIO CXOAMMOCTH OJKCIIEPUMEHTAIBHBIX MAHHBIX H
MOJIeTUPOBaHHS.

BBIBOMIBI, PEKOMEHIAIMH, U HAy4HBIE IOJIOXEHHs, CHOpMyIMpPOBAHHBIE B
paboTe, MMEIOT TEOPeTHYeCKOoe M IPaKTHIEeCKOe OOOCHOBAHHME W IMONYYEHBI C
HCIIOJIb30BaHMEM TEOPETUIECKUAX M HKCIIEPUMEHTAIBHBIX METOIOB HCCIIEIOBAHMS,
a TaKkkKe IIOCIHENyIOIled  MareMaTHdeckod  oOpaboTKoW  pe3ysbTaToB.
AZIEKBaTHOCTh IIOJIyYE€HHBIX pe3yJbTaTOB IOATBEPKAECHA IPOMBIIIICHHBIM
onpoOOBaHUEM.

OcCHOBHBIE pe3yJIbTaThl UCCIEOBaHUH OMyOJIMKOBAHbEI B IEBSTH MEYaTHBIX
paboTax (B TOM YHCJIe YeThIpe Hay4YHbIE€ CTaThbU B LIEHTPAJbHBIX MEPHOJUIECKUX
W3[aHUSIX, BKIIOUEHHBIX B Iepededb BAK); momydeHo 1 cBHOeTensCcTBO 00
O(QUIMATEHOM perHCTpaIMU IporpamMmel 171 OBM.

IIpakTHYecKasi HEeHHOCTh Pe3yJIbTaTOB PaboThI

[IpousBeneHa OLEHKA  HAIPSHKEHHO—Ie()OPMHUPOBAHHOTO  COCTOSHHUS
okoBOK mmTaHr u3 craneil 12X18HI10T, nomy4aemsIx npu npumensemMom Ha AO
«MeTamnyprudeckuii 3aBof «NEKTPOCTANIE» TEXHOJOIMYECKOM IIPOLecce KOBKU

Ha OpicTpoxonHOM mpecce ycunueM 16 MH. IlomyveHHbIe pe3ybTaThl BBIABUIN
4



HeOJaronpusaTHOe  HanpskEHHOoe—IehOpMUPOBAHHOE  COCTOSIHME — MeTallla
BCJIEJICTBHE IIPUMEHEHHUS IUIOCKUX Oo0iKoB i Oomplneil yacTH mpolecca
NPOTSDKKM M CPaBHUTEIBHO MAaJoro KOJMYeCTBAa IOJOTPEBOB  ITOKOBKHU.
[IpemnoxeHbl U BHEIPEHBl peKOMEHJAAlUH 0 Oosee MHUPOKOMY HCIIOJIB30BAHUIO
BBIPE3HBIX OOMKOB INpU MNPOTSDKKE, a TaKXKe YyBEIHMYEeHHE YHClIa IOLOTrPEeBOB
ITOKOBOK.

s ycraHoBineHHOM Ha AO «MeTaimyprudyeckuil 3aBoj «OIEKTPOCTAIIbY
pamuanbHO—00)kMMHOM MammHe SMX 600, ycuwimem 12 MH ouenena
BO3MOXXHOCTH MCIIOJIB30BaHUs OOMKOB Pa3IMYHBIX TUIIOB: INIOCKUX U BBIPE3HBIX C
pamdycHON KanuOpyrolleil IOBEpPXHOCTBIO IPU IPOU3BOACTBE OAHOTHIIHBIX
IIOKOBOK TIOJIBIX BaJIOB. llosydeHHBIE pe3ynapTaThl MOIEIUPOBAHUS IMOKa3ajH
BO3MOXXHOCTh IPOM3BOJCTBAa COIOCTaBUMBIX II0 MEXaHWYECKHUM CBOMCTBaM
IIOKOBOK ITPH HCIIOJB30BaHUU 00Jiee TEXHOJOTUYHBIX U MPOCTHIX B U3TOTOBJIEHUU
Iockux OoiikoB. Takke s JaHHBIX OOMKOB  ObUIM  NpeNIOXKEeHbI
CKOPPEKTHPOBAHHBIE PEXUMBI 00XKaTUH, IMO3BOJISIOIINE YMEHBIIUTh Pa3IUYHBIC
OTKJIOHEHHS B Ka4eCTBE IIOKOBOK, a TaK)Ke HEUCIIPAaBUMBIN Opak.

[Ipow3BeneH aHadM3 TEXHOJIOTMYECKOTO IIpolecca KOBKU Ballka JUIsd
coprompokaTtHoro crana u3 cranu 9X2M® na mpecce ycunuem 30 MH B ycioBusx
Ky3HeuHo-nipeccoBoro nexa OAO «33TM».  Pesynbrarel MOAEIMPOBAHMS
IO3BOJIMIIA  pa3paboTarh  CIOCOOBI  COBEpIIEHCTBOBAHUSA  IIPUMEHSEMOTO
TEXHOJIOTHYECKOrO IIpollecca M YCTPAHUTH IIOSBIIEHHE TaKUX Je(PeKTOB, Kak
TOpLIEBEIE ITOJIOCTU U NMOANPHOBIIBHBIE KOJBIEBbIE TPEIUUHEL. JIJIs MX YCTpaHEHHs
OBLIO TMPEIIOKEHO M BHEIPEHO B TEXHOJOTMYECKHUH IPOLECC HCIIOIB30BAHME:
BepxHeHd  cdepuyeckod  IUIMTBI AT OCaAKH, a TaKkKe H3MEHEHHe
II0CIIEA0BATEIFHOCTH EQUHUIHBIX 00XKATHI U Mo/1ay MPH MPOTSIKKE, MO3BOJIUBIIEE
3HAUUTEJIBHO YMEHBIIUTH (BIUIOTH OO IIONHOTO YCTPAaHEHUs) MOSBIECHHUE
paccMaTpuBaeMbIX 1e(EKTOB.

[TpakTideckass LIEHHOCTh U HOBHU3HA IIOATBEPKIAIOTCS TaKXKe TEM, YTO

pe3yJapTaThl JOHUCCEPTALIMOHHOI'O HCCIENOBaHHA HCIIOJIB3YIOTCA B y‘-Ie6HOM
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nporecce DJeKTPOCTAIBCKOTO uHctuTyTa  (Qrymana)  MOCKOBCKOro
IOJMTEXHUYECKOTO YHHUBEPCHTETa, B paMKaX KypcoB: «TeXHONOrusi KOBKM U
00BEMHOM  IITaMIIOBKH», «MoJenupoBaHie IpOLEcCOB U  OOBEKTOB B
MeTauryprumny, «CAIIP xommekcoB OM/I», «®Puznueckre OCHOBBI YIPOUHEHUS
MaTepHalioB», a TaKXe IPH IOATOTOBKE KYPCOBBIX M IUITIOMHBIX IIPOEKTOB,
BBIIIYCKHBIX ~ KBAIM(GUKAIIMOHHBIX paboT CTYJeHTOB, OOy4YalolUMHCSA IO
CIEeNMaIbHOCTH «MaIMHBl U TEeXHOJIOTHS 00pabOTKH METalJIOB [aBICHHUEMY,
CTymeHTaMH OakanaBpuiaTa MO HampaBieHHo «MeTauryprus», IpoQuio
«O0paboTKka MeTa/UIOB MAaBlIeHHEeM», [0 HarpaBleHHIo «MaIlliHOCTPOeHUEY,

npoduwaro «MalMHEl U TEXHOJOTHsl 00pabOTKHM METaIOB JAABIEHUEMY, IIO

HaIpaBJIEHUIO «KOHCTPYKTOPCKO-TEXHOJIOTUYECKOE obecrnieueHue
MalIMHOCTPOUTENIBHBIX IIPOU3BOJICTBY, npoduIIo «TexHnonorus
MalIMHOCTPOCHHUSI.

Hcnonb3oBaHHe Pe3yJIbTATOB U BHIBOJOM AHCCEPTALHOHHOH padoThI
CyuraeM 1enecooOpa3HBIM MPOAODKUTHE paboTy B HalNpaBIE€HUU

COBEpIIIEHCTBOBAHUS TEXHOJIOTUYECKUX PEKUMOB KOBKHU BaJIOB.

OCHOBHEIE TIOJIOXKEHHUS AWCCEPTAllMH HAILIH OTpaXeHHWe B IyOnMKanusx
aBTOPA, a TaKXe B JOKJIaaX Ha HAYYHO-IIPAKTUYECKUX KOH(DEPEHIUAX.
3amMeyaHus N0 JUCCEPTAllMOHHOI padoTe

OtMeyast JOCTOMHCTBA MAHMCCEPTAIIMOHHONH paboThl, €€ IPaKTUYECKYIO
3HAYUMOCTh M HAY4YHYIO HOBH3HY, CJIENyeT YyKa3aTb Ha HEKOTOpBIE CIIOPHBIE
TIOJIO’)KEHHUS U BBICKA3aTh 3aMEYaHU.

l. B riaBe 2 mpencTaBieHbl Pe3yJIbTaThl CPAaBHEHUS Pa3IMYHBIX CXeM OOHKOB,
HO HET peKOMEHJAIil OTHOCUTENHHO 3((GEeKTUBHOCTH UX NMPUMEHEHHUs IS
KOHKPETHBIX TEXHOJOTMYECKHUX IIPOLECCOB U BUAOB U3JIEIIHIA.

2. B pabore He mpuBeneHa KiIacCU(pHUKalUs IIOKOBOK  THIIA BajoOB, Ha
OCHOBaHHHM KOTOPOH MOXHO OBLIO OBl BBIOMpPATh MAJI IMPOU3BOJIBHOIO BaJla

HanOoJiee PallMOHAIBHYIO TEXHOJIOTUYECKYIO CXEMY KOBKH.



3. He mokaszaHo 4TO AaeT NMpUMEHEHHE CBEPJIEHUS 3arOTOBKH ISl KOBKH Ha
panuasbHO-00XKUMHOW MalllHe 110 CPaBHEHHIO C 0ojiee 3KOHOMHYHBIM
IIPOIIECCOM IPOLIMBKYA B CTaHE BUHTOBOM NMPOKATKU IS MOJYYEHHUS IOJION
MTOKOBKHU?

4,  Hackoipko ONHMCaHHas METOAWMKA OICHKH paclpefelieHds nehopMaluu
MeTaJyla TNpUMEHHMa M JApyrux omnepauuid o6paboTKu MeTayioB
naBjeHueM?

5. B Tekcre nuccepranmuu u aBTopedepara (c.13, pucyHox 4) umerorcs
OINpeeNIeHNs] TEXHOJIIOTUYECKUX OINepaluil KOBKM HE COOTBETCTBYIOILIUE
['OCT 18970-84 «Obpabotka merayuioB naBieHueM. Omnepanvy KOBKU U
IITaMIIOBKIY.

6. IlpuBeneHHBII B IUCCEPTAlMOHHON paboTe CIHCOK JIUTEepaTypbl HMeeT
otrkionenus B opopmiieruu or TOCT P 7.0 11-2011 «Cucrema crannapTos
no wHpopmannu, 6udIMOTEYHOMY M U3JaTeabCcKoMy neily. [ucceprauus u
aBTOpedepat qucceprauuu. CTpyKTypa U rpaBuiia 0hOpMICHHUS.
3aki0ueHue
AHanmu3 paboThl MOKAa3bIBAaeT, YTO, HECMOTPs Ha yKa3aHHBIE 3aMeYaHWs,

nuccepranus Taymeka M.M. mo mOCTaBle€HHBIM LEJSAM, pPELIAEMBIM 3aJadaM,

COIEP)KaHUIO WM  YCIENIHOMY  INPUMEHEHHIO  COBPEMEHHBIX  METOMOB

KOMITBIOTEPHOTO MOJIEJIMPOBaHMs IpEeACTaBisieT coOOH 3aBEepIIeHHYI0 Hay4dHO-

HCCIIEIOBATENBCKYIO pabOTy Ha akTyalbHYIO TeMy. BBIBOABI M pEKOMEHAALUU

000CHOBAHBI.

JuccepranonHas pabora odopmiieHa B COOTBETCTBUU C TpeOOBaHMSAMH,
IPUHATBEIMH TPH [PEIACTAaBICHHH Hay4YHBIX HCCIENOBaHUNA. ABTOpedepat
IFCCEPTAIMH ¥ ITyOJIMKAIUU aBTOpa COOTBETCTBYIOT COAEPKAHUIO JUCCEPTAlMU U
JOCTaTOYHO TIOJIHO e€ OoTpaxaroT. Pe3ynpraThl paboThl 3aciHylIMBaIWCh Ha
BcepoccHiCKUX U MeXIYHapOIHBIX KOH(epeHIus.

TakxuMm obOpazomM, muccepranuoHHas pabora Tayneka Meana Muxaiiiosuya

SIBJISIETCS HAyYHO-KBAJTM(UKAIIMOHHON paboTOM, B KOTOPOH COAEPKHUTCS pEIEHHE
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3aJla4yll MaTeMaTHYEeCKOTO MOJIEIUPOBAHUS TEXHOJOTMUYECKHX IPOIECCOB KOBKHU
TPYAHOAE(POPMHUPYEMBIX CIUIaBOB C IPUMEHEHUEM COOTBETCTBYIOIIMX TOJIBKO
JAaHHBIM CIUIaBaM pPEOJIOTMYECKUX xapaKTepnch.‘ PaGora cootrBercTByeT
nacnopTy crennanbHocTd 05.16.05 — O6paboTka MeTallIOB AaBIEHUEM U
tpeboBaHusM 1.9 «IlonoxeHuss o MopsaKe NPUCYKICHUS YYEHBIX CTEIEHEH»
(moctanoBnenus [IpaBurensctBa PO ot 24.09.2013 r. Ne 842), npenbsBisieMbIX K
IUCCepTallMsIM Ha COMCKaHWE YYeHOW CTeNeHH KaHAWAaTa TeXHUYECKUX HAyK C
TOYKHU 3pEHUS aKTyaJIbHOCTH, HOBU3HBI M NPAKTUYECKON 3HAUMMOCTH IOTy4YE€HHBIX
pe3yJIbTaToB, a ee aBTop, Taynek iBaH MuxainoBud, 3acilyKuBaeT IPUCYKIECHUA
yYEHOW CTEeNeHW KaHIuAaTa TeXHHYeCKUX Hayk no crnenuansHocté 05.16.05 —
O6paboTKa METAJIIOB JaBICHUEM.

Hoxmang W.M. Taymeka mo  auccepTallMOHHOW paboTe 3aciuylaH u
oocyxmer Ha HTC UWMuM AO <«HIIO «JHUMTMAII». Ot3slB Ha
auccepTanroHHyIo paboty Taymeka V.M. nmoArorosieH INIaBHBIM CIELMATHCTOM
AO «HITO «ITHMMTMAIILI», nokropoM TexHudeckux Hayk KoGemneBbim Onerom
AmnaronseBudeM. OT3BIB 3aciyllaH, OOCY)XIEH M €IUHOIVIaCHO OJ00peH Ha
sacegqanuy HTC MIMuM AO «HIIO «[JHUUTMAI» 09 despans 2017r.
(mpotoxoi Ne2)

I'naBubIi cnenuanuct ['HL] PO
AO «HITO « THUMTMAIILIL»,
JIOKTOpP TEXHUYECKUX HAYK A - Oner AnaronseBud Kobenes

[Tpencenarens HTC MMuM L
I'HI] P® AO «HIIO « THUHWTMAIL», N

npodeccop, JOKTOp TEXHUYECKUX HAYK Y \ \ ‘Bnagumup Cemenosuy JIy6

Cexkperaps HTC UMuM : ,4., .

JeC e .
['HI] P® AO «HITO « [ ITHUMTMAILD» L ¢ (Hmutpuit Cepreesud ToscTbix
L /// g / (/ 2840000 CCRDE /Z/ 6
N OGIACEE 3 fe/,écefo QAN /J / /

P an .
) /e ' DR paweees ¢
O A Kobéheba : cpancees M A /8



['ocynapcTBeHHBINM Hay4dHbIH eHTp Poccuiickoit @enepanyuy AKIMOHEPHOE
O6mectBo "Hay4uHo-npon3BoacTBeHHOE 00bequHeHue "LIeHTpanbHbIM Hay4HO-
UCCIIE0BATEILCKUI HHCTUTYT TEXHOJIOTMH MaIllIMHOCTPOEHHS "

(THI P® AO «HITO « THUUTMAIILI»)

Poccus, 115088, Mocksa, yi. [llapukonoAmMIIHUKOBCKasL,4.

Ten.:+7 (495) 675-83-02, e-mail: cniitmash@cniitmash.ru

Web-caiit: http:// www.cniitmash.ru



Caenenusi 0 Beymieil OpraHu3alnuy No JHccepTaluoOHHO# paGore .M.
Tayneka «CoBepuieHCTBOBaHHE TEXHOJOTHYECKHX MPOLECCOB KOBKH BAJIOB
Ha OCHOBE KOMIILIOTEPHOI'0 MO/IeTHPOBAHHS», IPEICTABJIEHHOM K 3al0HTEe HA
COHCKAHHE YYEHOH CTeNneHH KAHAU/IATA TEXHHYeCKHX HAYK O
cnenquaabHocTd 05.16.05 — O6paboTka MeTaNIOB JaBJIEHHEM

I"'ocynapcTBeHHBIN Hay4yHbIl HeHTp Poccuiickoit Meneparn AKIIMOHEPHOE
O6mectBo "Hay4uHo-nmpon3BojicTBeHHOE 00beiuHeHue "l [eHTpaIbHbIN HaydHO-
UCCIIEI0BATEIbCKUM HHCTUTYT TEXHOJIOTUH MAITHHOCTPOEHUS"

(I'H IP® AO «HITO «ITHUMUTMAILI»)

Mecro Haxoxnaenusi: Poccusi, Mocksa, yiu. lllapukomonmunaukoBekas, 4.
[Tourossiit anpec: 115088, Mockaa, yi. [1lapukonoammHUKOBCKas, 4.

Ten.: +7 (495) 675-83-02.

Anpec 3JeKTpOHHOU MOYTHL: e-mail: cniitmash@cniitmash.ru

Anpec opunuansHoro caita B cetu «MHTepHeT: http:// www.cniitmash.ru

Criucox OCHOBHBIX ITyOJIMKaIMil paOOTHUKOB BeAyIeH OpraHu3aluy 1o Teme
JUCCEePTAIMH B PEIIEH3UPYEMbIX HayYHBIX U3AHUSX 3a MTOCIIEHHUE MATh JIET:

1. Pomamkun A.H., /Iy6 B.C., UBanoB 1.A., Mapkos C.H1., Mansrusos A.H.,
Toncteix J[.C. PazpaboTka CKBO3HOTO TEXHOJOTHYECKOT0 Ipoliecca MpOU3BOACTBA
3arOTOBOK JIJI1 MAIIMHOCTPOEHHUS Ha OCHOBE KOMIIBIOTEPHOI'O MOJEIUPOBAHMS.
Metamnypr, Ne 9, 2014. C. 109-117.

2 Romashkin A.N., Dub V.S., Ivanov I.A., Markov S.I., Mal’ginov A.N.,
Tolstykh D.S. Development of an Integral Production Process for
Manufacturing Machinery Billets Based on Computer Simulation. Metallurgist,
Ne 58 (9-10), 2015. P. 821-829

3 Pomamkun A.H., Mansrunos A.H., Toncteix J1.C., UBanos M.A., Jly6 B.C.
BiusHue reoMeTpuM CIUTKa Ha O0O0BEeM OCEBOW pBIXJIOCTH B HEM.
KoMmbroTepHbIe UCcClieJoBaHMs U MozenupoBanue, T. 7, Ne 1, 2015. C. 107-112.

4. Romashkin A.N., Dub V.S., Tolstykh D.S., Mal’ginov A.N., Ivanov L.A.,
Ekhvaya G.A. Analysis of the Kinetics of the Solidification of Steel Forging Ingots
of Different Configurations. Part II. Results from Computer Modeling.
Metallurgist, Ne 59 (11-12), 2016. P. 1163-1172



