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AHHOTAIMHU

Amomun 0. A. Oco0eHHOCTH MeXaHMKH TBEPAOro Teja B nepeMeHHbIX Jlarpanxka / O6paboTka mare-
puaoB aasJjienueM. — 2014. — Ne 2 (39).

PaccMoTpeHBl 0COOEHHOCTH M MPEUMYIIECTBA OMUCAHKS JABWKEHHs a0COIIOTHO TBEPIBIX U JeGopMHUpYyeMbIX
TeJ B IPOCTPAHCTBE NIepeMeHHbIX JlarpaHxa, B TOM 4uciie 3a CYET UCTIONB30BaHUS MIPUHIIMIIA CYTIEPIO3ULIUH U IIepexoia
K HOBBIM MepaM jae(opMallii, COrIacOBaHHBIM ¢ 0000IIEHHBIM 3aKOHOM JBHKEHUs. Takasi MeTojuKa MO3BOJISIET MOy~
YaTh HEIOCPEICTBEHHO yPaBHEHUS JBIKEHHS CIIOKHBIX IIPOLIECCOB, UCTIONB3YS N3BECTHBIC PEILICHHS IS O0JIee MPOCTHIX
cocraBistionwx. AuddepeHunpoBanne ypaBHEHHI JABMKEHUS TI0 BpEMEHH U MPOCTPAHCTBY OIPE/IEIISIET XapaKTePUCTUKA
ne(hOpPMUPOBAHHOTO U, €CIIM U3BECTHBI CBOMCTBA, HAIIPSHKEHHOTO COCTOSIHUHM. OLEHKY TOYHOCTH PELICHHsT MOYKHO ITPOBO-
JIUTH TI0 BBHINOJMHEHWIO AU QepeHnanbHbIX ypaBHEHNH IBIKEHNS WM paBHOBecHs. I MOBBIMICHUS TOYHOCTH
pE3yIbTaTOB 3HAYEHHS BapbHUPYEMBIX MapaMeTpOB, HCHONB3YEMBIX B YPaBHEHHSAX [BIDKCHUS, MOXKHO YTOYHHTH
13 YCJIOBHS MHHUMYMa HHTETPAIbHON MOIIHOCTH JIe()OpManny, 0 aHAIOTHH C OOBIYHBIM METOAOM BEPXHEH OICHKH.

KnroueBbie ciioBa: ypaBHEHHUS IBWKEHHS, IPHHIMI CYIEPIO3UIMU, MEphl Ae(OpMAaIii, 3aKOH COXPAHEHUS
SHEpruu, GU3nIecKue CBONCTBA.

AumkesbsiHen A. B. MaremaTnueckoe mojejMpoBaHue (pOPpMOM3MEHEHMs 3arOTOBKH IPHM BHeIPEHUM
KOJIbI[€BOT0 KOHYCHOT0 HHCTPyYMeHTa // O0padoTka MmaTepuasoB aaBieHueM. — 2014. — Ne 2 (39).

IIpencraBneHs! pe3yabTaThl MaTEMaTHUYECKOTO MOJEIUPOBAaHMS C NPUMEHEHHEM IPOTPaMMHOTO MHPOAYKTa
«Forge3», popMonsMeHeHNs MeTaju1a, pactpeeseHne aedopMaiiy, pacipeelieHHe TeMIIepaTyphsl, U paclpeiesicHue
HaNpsDKEHUH B CEYEHUH 3arOTOBKU IIPU MCHOJIb30BAHUU TEXHOJIOTMYHOTO KOJIBIIEBOTO KOHYCHOTO HHCTPYMEHTA. JlaHHBIH
TEXHOJIOTUYECKUH MHCTPYMEHT HCIIOJIB3YETCS AJIsl MOTydeHHsI CBOOOIHOIN KOBKOH IOKOBOK THIIA JHCKOB C YCTYIIaMH,
C TIOCIEYIOMIeH OCaAKON IOyUYeHHOM 3ar0TOBKU B MOIKIIATHOM KOJBIIE A (POPMUPOBAHHS OKOHYATEIEHOW (hOPMBI
TTOKOBKH.

KaroueBbie cioBa: MeTan, cBOOOAHAs KOBKA, MOASIHPOBAaHNE, IOKOBKA, PaCIpeaeIeHHe TEMIIePaTypHl.

Boposuk I1. B. AHaiu3 Hanpsi:KeHHO-1e()OPMHUPOBAHHOIO COCTOSIHMS METAJLJIA NMPU pa3jeleHUH KBaj-
paTHOro npoduis Ha HO:KHUIAX // O0padoTka MaTepuaJioB AaBjenueM. — 2014, — Ne 2 (39).

BEInosHeHb! TeOpeTHYeCKUE HCCIIEI0BaHUs HANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHHSI METaIJIa IIPU pasjie-
JICHUH KBaJIpaTHBIX NMpoduiell Ha HOXKHHUILAX C LENbI0 PACHIMPEHHs MPEICTaBICHNUs O MPOTEKaHWH Ipolecca MyTeM
aHaIM3a HaNpsHKEHHO-1e(OpMUPOBAHHOTO COCTOSIHUS METaljIa B O4are pe3kd ¢ Y9eTOM TEXHOJIOTHYECKHX OCOOCHHO-
cTell peanmm3anuy. B oCHOBY HcclieoBaHUs MOJI0KEH METOJ KOHEUHBIX 3JIEMEHTOB. bpiin pazpaboTansl MaTeMaTHde-
ckue 3D Monenu mporecca pe3KH KBaJIpaTHOTO MOl apaulenbHBIME U (JaCOHHBIMH HOXKaMH. Pe3ynbraTsl Moje-
JIMPOBAHUS TOKA3bIBAIOT BBICOKYIO CTEIICHb CXOMMOCTH C 3KCIEPUMEHTAIBHBIMU JaHHBIMH, MOTyYEHHBIMH Ha IIPUMEpE
amroMuHAEBOTO crutaBa AA6066. PaccMoTpeHBI 0COOEHHOCTH pacTpeieeHus] U IpUBeIcHA Ka4eCTBCHHAS U KOJIMYe-
CTBEHHAs OLIEHKA paclpeAeiIeHNH MHTCHCUBHOCTH IUTACTUYECKUX JeopMannii, THTCHCUBHOCTH HAaNpsDKCHUH U MOKa-
3aTelisl J)KeCTKOCTH HAMPSIKEHHOTO COCTOSHMA. PaclMpeHo HpeAcTaBIeHHE O IMpoleccax, NMPOTEKAIIIUX B MeTallle
IIPY Pa3ZIelIeHUH €r0 Ha HOKHHULIAX. YKa3bIBACTCS Ha BO3MOXKHOCTD Pa3BUTHsI METOJIA pacieTa CHIIbI PE3KU U IOBBILICHHS
€ro TOYHOCTH. Pe3ynbTaTsl paGoThl MOTYT OBITH MCIOJIB30BAHBI NPH JAJbHEHIINX HCCIEHOBAHHAX pa3lelHTEIbHBIX
oreparuii pacoHHBIX TpodUIIeii Ha HOKHUIAX.

KiroueBble ciioBa: KBaJIpaTHBIA MPOQUIb, CHJIa PE3KH, HOXKHHUIBI, HOXK, HANpPsHKEHHO-1e(OPMUPOBAHHOE
COCTOSIHHE.

I'pymiko A. B. IlapameTpbl KapT HEKOTOPBIX MeTAJUIOB H CILIABOB JISl NOCTPOEHHS AMArpaMM
TUIACTUYHOCTH M OlleHKH Aedopmupymoctn // O6padoTka MaTepnaJioB 1aBjennem. — 2014. — Ne 2 (39).

PaGota nocBsieHa akTyajlbHOH 3a1a4e MOCTPOSHHS JUarpaMM IUTACTUYHOCTH IS MAaTEPHAIOB, TIPUMEHIEMBIX
IUISL XOJIOJHOTO IDIacTHYecKoro gopMonsMeHeHus. Llenpio paboThl SBISETCS ONpeAeIeHHe MapaMeTpoB JuarpamMmm
IJIACTUYHOCTH IS UX IPUMEHEHHUs B KpUTepusx nedopmupyemMocTr. B kadecTBe mokasaTelns HaIpsHKEHHOTO COCTOSHHSA
NPUHATA CyMMa OTHOCHTEJBbHBIX IVIaBHBIX HaNpPsHKEHHH ¢ KodpduuueHTamMu nx BIUsSHUA. JarpamMmy IUIaCTHYHOCTH
[P IIOMOIIM JaHHOTO MOKa3aTells MpeylaraeTcs alnpoKCHMHUPOBATh SKCIOHEHIMANbHOH GyHkuued. KoadduuuenTs:
BIIVSIHUSI M QIIIPOKCUMAIIMH SIBIIIFOTCS TTapaMeTpaMy KapThl MaTeprania Juisl UIeHTH(UKANK ero riacTHdHocTH. [lytem
PErpecCHOHHOTO aHalM3a BBINOJIHEH pacyeT MapamMeTpOB KapThl JECSATH CIIABOB HAa OCHOBE HWCIBITAHMSI 00pasloB
B YCIIOBHSIX CIIBUTa, OJHOOCHOTO PACTSDKEHUS, IJIOCKOH NeopMaluy U PaBHOMEPHOTO JBYXOCHOTO PacCTSIKEHHS.
Hcnonp3oBanue quarpaMMBbl INTACTUYHOCTH B 1€(OPMAIIMOHHBIX KPUTEPUAX UL MPOLIECCOB, MIPOTEKAIOIINX B 001acTH
TIOJIOKUTETBHBIX THAPOCTATUUECKUX JABJICHHUH, MOXKET YTOUHUTH 3HaUE€HHE CTEIIEHH HCIIOJIb30BaHMs 3amaca IacTud-
HOCTH 110 2-X pa3. DTO IMO3BOJSET CHU3WTH NMPOTHO3UPYEMYIO BEPOSTHOCTH paspylIeHHs B Ipoleccax o0padoTKh
JaBJICHHEM, TTApaMEeTPhl KOTOPBIX PACCYMTAHBl ¢ MUHUMAJIBHBIMU 3aIlacaMy 110 Ae(OpMAaIHsIM Pa3pyILICHHS.

KnoueBble ciioBa: kapra MaTepHana, mapameTp HapsHKEHHOTO COCTOSHHMS, THarpamMMma IUIACTHYHOCTH, paspy-
LIICHUE, UCTIBITAHUE.
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I'psizeB M. B., fIkoBieB C. C., PemueB K. C. OueHka BJIUsIHUSI TEXHOJIOTHYECKHX NMAPAMETPOB HA CUJIOBbIE
PeXUMBI TPOIECCA BBLITIKKM ¢ YTOHEHHMEM JIBYXCJIOWHBIX AHU3O0TPONMHBIX YHNPOYHSIOIIMXCH MaTepuUaJioB //
O0padoTka MmaTepuaioB AaBiaeHueM. — 2014. — Ne 2 (39).

[Tpu M3roTOBIIEHNU COCYZOB BBICOKOTO NABJICHHsI TpeOyeTcsi COpMHUpPOBATh TaKMe MEXaHUYECKHE CBOWCTBA
MaTepualia U3JeNuil, KOTOphIe 00eCIICUYNBAIIN HAJICKHBIC YCIOBUS dKCIUTyaTanuu. Hamnbonee pannoHaNbHO MOIYYaTh
WX U3 ABYXCIIOWHBIX MaTEPHAIIOB C PA3IMIHBIMI MEXaHMYECKIMHU CBOMCTBAMH BBHITSDKKOW C YTOHEHHEM CTEHKH. B pabote
MpUBEICHAa MaTeMaTH4YecKasi MOJIEJb MPOIECCa BBITSKKH C YTOHEHUEM JABYXCIIOHHBIX aHU30TPOIHBIX YIIPOUHSIOIUXCS
MatepuanoB. [IpousBezeHa OLEHKa CHJIOBBIX MapaMeTpoB IMPOLEcca MPOLECC BBITSXKKU C YTOHEHHEM JIBYXCIOWHBIX
AHM30TPONHBIX YIPOUHSIOMINXCS MaTepHajIoB. Y CTaHOBICHO BIMSHHE yIila KOHYCHOCTH MATPHII, TPSHHS Ha ITyaH-
coHe, K02 PHUIUCHTa yTOHEHHS Ha CHIIOBBIC PEKUMBI PACCMATPUBAEMOT0 TPOIIEcca.

KoroueBsble ci10Ba: BBITSHKKA C YTOHEHHEM, IBYXCIIOHHBIE MaTepUallbl, CUIIa, TPEHHE, KOIQ(UIMEHT YTOHEHUSL.

Hoopos U. B., Cemuues A. B. , HoBukoB b. O., 'erbman E. B. MeToauka aHaJI0roBOro Moae1upOBaHUSA
KHHEMATHKH npouecca ocaakn / O6padoTka maTepuaaoB aaBiaeHueM. — 2014. — Ne 2 (39).

PaspaboTana MeToMIKa aHAJIOTOBOTO MOJICITUPOBAHMS IPOIIECCa OCAIKH C UCIOIh30BaHUEM YIIPyToaedopMu-
POBaHHOM MPYKUHBI CXKATHSI, 0a3UPYIOIIEHCS HA UCTOIB30BAHUM OHUX M TEX K€ ypaBHEHHU ISl onucaHus (HOpMOm3-
MEHEHHs 3aTOTOBKH B YIIPYrol M INIACTUYECKOW 30HaxX JedopMaliuu. Y CTaHOBJIEHA B3aMMOCBSI3b XapaKkTepa H3MEHEHHUs
CKOpPOCTH JIe(hOPMAIIMU 3arOTOBKH MPU OCAJKE C U3MCHECHHUEM II1ara BUTKOB MPY)KUHBI MPH CTATUYCCKOM U TUHAMUYC-
ckoM Harpyxenur. C HCIOIb30BaHUEM COBPEMEHHBIX CPEACTB HU(PPOBOH KHHOCHEMKH U MIEPCOHATBHBIX KOMITBIOTEPOB
npu aHanuze AeGopManry BUTKOB MPYXKHUHBI CXKATHUS JIOKA3aHO, YTO JIMHEHHBIN 3aKOH pacnpeaesieHus] CKOPOCTH
nehopMaIlii 3arOTOBKH 10 BBICOTE OCa)KUBAEMOIl 3arOTOBKU HE OTBEUACT PEAIbHOMY YCIIOBHIO MPOLIECCA OCAIKH,
00yCIIOBJICHHOMY ITOCTOSTHCTBOM 00hEMa MaTepraia 3ar0TOBKH B IpoIiecce ero (QOpMOU3MEHEHHS.

KaioueBble cjioBa: aHATOrOBOE MOJICIIMPOBAHIE, 0CAJIKa, IPYKUHA CHKATHSI, YIIPyras U riacTudeckas aedop-
Manusi, [UQpoBasi KHHOChEMKa, CKOPOCTh Ie(OpPMAIIMU 3arOTOBKH.

Mutnukuna H. I'., Byt A. FO. MoaeaupoBaHie MeTOA0M KOHEYHbIX 3JI€MEHTOB Ipouecca CIpsiMJIeHHs
B YCJIOBHSX OJHOIEPEXOHOI IITAMIIOBKH TPOHHHMKOB // O6padoTka MaTepuanoB gaBiaeHnemM. — 2014. — Ne 2 (39).

[enpHOIITAMIIOBAaHHBIE 3JIEMEHTHI TPYOOIIPOBOIHBIX CHCTEM C OTBETBJICHUSIMU — TPOHHUKU U KPECTOBHHBI —
LIMPOKO HUCHONB3YIOTCSA B PA3NIMYHBIX OTPACIAX MPOMBIIUIEHHOCTH M HApOJHOrO Xo3sicTBa. IIponecc M3roToBiaeHus
MOOOHBIX JIeTaneil 3a OJMH TEXHOJIOTHYECKHH MEpexo], MPEATI0KCHHBIH aBTOpaMH B PaHHHX paboTax, BKIIOYAET
OIlepalMIo COPSMIICHUS 4acTH [JHA OTBOJIAa B CTEHKY OTBETBIICHMS I'OTOBOI'O TPOWHMKA. BBINOIHEHO MOJEIMpOBaHUE
mpouecca CHPSIMICHUsI B YCIOBUSAX OJHONEPEXOJHOM INTAMIIOBKM TPOMHHKOB METOAOM KOHEUHBIX SJIEMEHTOB
c ucrionszoBaaneM CAE-cucremsr DEFORM-2D. CpaBHeHHE pe3ynbTaToB, IONYyYEHHBIX MPH MOJCIHPOBAHHH,
C pe3yJbTaTaMU TEOPETUUECKUX Pacu€ToB M (PM3NYECKHUX IKCIIEPUMEHTOB, a Taloke o0LIas KapTHHA (HOPMOU3MEHEHHS
MO3BOJISIOT CYUTATh MOJIEINb aJJeKBaTHON U NMPUTOJHOMN JUId AajdbHENIIEro UCIOIb30BaHUSA B UCCIEN0BAaHUAX IIpolecca
CHPAMIICHUS.

KuaroueBsie cjioBa: cripsMieHne, HanpsoKkeHus, aedopmanmu, moaenupoBanue, CAE-cuctema.

Huxonenxo P. C., ®poaos E. A., Kyxaps B. B. MogaeaupoBanue ¢(opMoU3MEHEHHsI 3aroTOBKH
MPH 0CA/IKe BBIMYKJIbIMH 00HKaAMU ¢ MCMOJIH30BAHMEM METOIAMKH NJIAHUPOBAHMSA 3KcnepuMenTa // OopadoTka
MaTepuasoB AaBiaeHuem. — 2014, — Ne 2 (39).

Pa3paboTana MeTomuKa UcCIeI0BaHUS (POPMOU3MEHEHHUS IIMIMHAPHYCCKUAX 3aTOTOBOK MPU OCAJKE BBITYKIBIMU
OolfKkaMH B TTaKeTe KOMIIBIOTEPHOTO KOHEUHO-3JIEMEHTHOTO MOJICIIUPOBAHHS C IPIMEHECHHEM METOWNKY IIAHUPOBAHUS
SKCIIEpUMEHTa. B pesynbraTe WCCIIieIOBaHHA MOMYYCHBI NaHHBIE, KOTOPBIE TMO3BOJIAIOT MPOTHO3HPOBATH M3MEHECHUE
MakpoIokazareie (pOpMOU3MEHECHHUS IIWIMHIPUICCKOM 3arOTOBKH NPU OCANIKE BBIMTYKIBIMUA OOWKAMH, YUUTHIBAIOIINC
HCXOJHBIC Pa3Mephl 3aTOTOBKH U TEOMETPHIO Je(POPMHUPYIOIIETO HHCTPYMEHTA. Y CTAHOBIICHBI OCHOBHBIC 3aKOHOMEP-
HOCTH (POPMOM3MEHEHHS 3aTOTOBOK IIPH OCAIKE BBITYKIBIMHI OOMKAMH, TIO3BOJISIONINE ONPEICIATh pa3Mephl POQIITH-
POBaHHOI 3ar0TOBKH MOCIE 1e(OPMHUPOBAHKS B 3aBUCUMOCTH OT €€ NCXO/HBIX TabapuTOB, BEIMUMHBI 00XKATHS U paguyca
OOHKOB. AJNIEKBAaTHOCTh TOJYYCHHBIX PETPECCHOHHBIX MOJEICH IMOATBEPKAACTCS 3HAUCHHSAMH KpuTepus Dwumepa

(makcumasbpHoe 3Hauenue [ =2,50879 < ka =3,24), a BOCIPOM3BOAMMOCTh — BenWYMHaMu kputepus Koxpena

(G =0,0625 <G yy5,= 0,4546) .

KnroueBble ciioBa: IMIMHIpUYECKass 3arOTOBKA, OCAaKa, IpeIBapHTEIbHOE NPOGHIMPOBAHHE, BBITYKIIbIE
60iiku, HOpMOM3MEHEHHE, CTEIIEHb 00XKATHS, HEPABHOMEPHOCTD Je(hOpMAIlH, INITAHUPOBAHUE IKCIICPHMEHTA.

, Boposuk II. B., Ilerpos II. A. MMuTanuoHHOe MOAEIMPOBAHHE CIEKTpa padouei
HATPY3KH NIpolecca NoNnepevyHoil pe3KH copTOoBBIX npoduiieil Ha HoxHHIAX// O0padoTka MaTepHAJIOB JaBJjie-
HueM. — 2014. — Ne 2 (39).

ITpoBeneHo 00OCHOBaHUE MPUMEHEHMS HMUTALUOHHOIO MOJAENHUPOBAHUS, B YaCTHOCTH MeToga MoHTe-
Kapmo, nyia onenkn creneHn pazdpoca TEXHOJIOTHYECKUX Harpy3o0K M ydeTa peanbHON KapTHHBI Harpy XeHUs cop-
TOBBIX HOXHHI. BpineneHsl Hanbosee BecoMble (PAKTOPHI BapbUPOBAHUS, IMO3BOJIAIOIINE KOJIMYECTBEHHO OLIEHHUTH
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xapakTep (OpPMHPOBaHHs CHEKTpa padoumx Harpy3ok. IIpomsBeseHo MojenupoBaHHE CIIEKTpa pabodeld Harpy3ku
JUT pa3iMYHBIX NpoQuiIel B mepecyeTe Ha SKBUBAJICHTHBIM 1O IUIomaay kBaapat. [lomydeHHbIe pe3ynbTaThl MOTYT
CIOCOOCTBOBATh NABHEHUIIIMM HCCIEJOBAHUAM Mpoliecca pe3kn (pacoHHBIX Mpoduieii Ha HOXKHULAX U MOBHIIICHHUIO
HaIeKXHOCTH X PaOOTHI B PEANBHBIX IIPON3BOACTBEHHBIX yCIOBUSX.

Karouessie ciioBa: moznenuposanue, meroq Monte-Kapio, koaduiineHT Bapraryy, mornepevHas pe3ka, CHia
PE3KH.

SAxosaes C. C., Ilnatonos B. ., ITackinkoB A. A. OneHka CWJIOBBIX MapaMeTpPOB MepBOil omepauuu
KOMOWHMPOBAHHOI BBITSIKKH aHU30TPONMHOI0 MATEePHUAJIa HA PaIua/IbLHOI MaTpHlle B pekuMe moj3ydectu //
Oo0paboTka maTepuajioB gaBjaeHuem. — 2014. — Ne 2 (39).

BeITspKKa sIBIISIeTCs OTHOM M3 HanboJiee paclpoCTPaHEHHBIX OMEPaLMii INCTOBOM IITaMIIOBKH [UISI M3TOTOBJICHUS
MJIMHIPUYECKUX W3/ICNUIA C TOJICTHIM JTHOM U TOHKOW cTeHKO#. VHTeHcudukanus npouecca riry0OKON BBITSDKKH MOXKET
OBITh JJOCTUTHYTAa KOMOMHHPOBAHHOM BBITSKKOM, KOTOpas XapaKTEpU3YeTCsl OJHOBPEMEHHBIM M3MEHEHHEM AHaMeTpa
BBITATHBAEMON 3arOTOBKH M TOJIIMHBI CTCHKH. DTOT METOJI ITO3BOJISIET HOIy4YaTh U3JEIHUS C MOBBIIICHHBIMA TOYHOCT-
HBIMH XapaKTEpPUCTUKaMH, 00Jee YIPOIHEHHOW CTEHKOH, JOCTUTATh OOJIBIINX CTENEHEH AedopMaliy 10 CPaBHEHHIO
C METO/IaMH BBITSDKKH U BBITSDKKH C YTOHEHHEM, YTO MPHBOANT K 3HAYUTEIILHOMY COKPALICHHUIO YHCIa ONepauii Tex-
HOJIOTHYECKOTro Ipouecca. B craTbe NPOBEAEHO TEOPETHUECKOE UCCIEAOBAaHNE KMHEMATHKH T€UEHUs, HAPsHKEHHOrO
1 1e)OPMUPOBAHHOTO COCTOSIHUM, CHJIOBBIX PEXHMMOB IEPBOM ONEpaliy H30TePMHYECKON KOMOWHHPOBAHHOW BBITSHKKH
HWIMHIPUUECKUX JeTajlel U3 TpaHCBEpCalbHO-M30TPONHOIO MaTepHalla uepe3 pajAuajbHYI0 MaTpUIy B PEKUMeE
MOJI3y4ECTH.

KnroueBbie c1oBa: KOMOMHHPOBAaHHAS BBITSDKKA, CHJIA, CKOPOCTh, MAaTpHIla, IIyaHCOH, HAaIPsDKeHUs, aedop-
Maluy, TpeHHe.

AuneB U. C., /Koankos 5. I'., I'paueB U. A. HccienoBanue npouecca KOBKU IUIUT MJIOCKUMHU OoiikaMu
co ckocoM // O6paboTka MaTepuaoB qaBjiennem — 2014. — Ne 2 (39).

Haubonee onTtuManabHBIM HMHCTPYMEHTOM JUIi KOBKHM IIOKOBOK THINA IUIMT SBISIFOTCS IUIOCKHE OOWKH
CO CKOILIEHHOH KpoMKoM. C HCIONIb30BaHUEM METOJja KOHEUHBIX JIEMEHTOB NIPOBEICHO MOEIHPOBAHUE ITPpecca KOBKU
3aroToBKd n3 marepuaia 38XHM muockumu 60iKaMu cO CKOIIEHHOH KPOMKOM. Y CTaHOBIICHO, YTO pa3Mepbl KPOMKHU
Y PEKUM IPOTSHKKH OKa3bIBAIOT 3HAYMTEIBHOE BIMSHHE Ha HaNpsDKEHHO-Ie()OPMHUPOBAHHOE COCTOSIHUE 3arOTOBKH.
ITo pe3ynbpTaTaM MOJEIMPOBAHUS ONPEEICHbI ONTUMAIIbHBIE TApaMETPbl HHCTPYMEHTA IS MOJIyYEeHUs TIOKOBOK THIIA
IUTIT ¢ MUHUMAJIBHBIMH OTKJIOHEHUSIMU (OPMBI U HAUMEHBLIEH BEpOSTHOCTHIO 00pa30BaHMUs MOBEPXHOCTHBIX TPELIHH.
Takum 00pa3oM, peKOMEHAYETCS MCIOIh30BaTh OOMKH ¢ yriaoM ckoca KpoMkHu 10—15° M OTHOCHTENHHOW TIMHHOM
¢dacku 0,35-0,45.

KoueBbie cjioBa: MpOTSKKA, KOBKA, METOJI KOHEYHBIX 3JIEMEHTOB, MOAEINPOBaHNE, HHTEHCUBHOCTD Jiedop-
Maluii, IocKkue OOHKH.

I'paueB U. A., 3abiropes B. H., Yukora 5. M., 7K6ankoB 5I. . YMmeHbllleHHe MeTAJJI0eMKOCTH CJI0KHO
npo¢UINPOBAHHBIX MOJBIX H3IEJIHil MOJy4aeMbIX KOBKOii // O0padoTka MmaTepuasioB qaBienueM. — 2014. — Ne 2 (39).

[TpoBeneH aHaNU3 MPOLECCOB KOBKH IIOJIBIX CIIOKHO IPOGHMIMPOBAHHBIX ITOKOBOK. YCTaHOBJIEHO, YTO TAaKUE
U3JeJ1s. BO3MOXHO IOJTy4aTh HA OCHOBE NPUMEHEHHS JIEMEHTOB INTAMIIOBKH. Y CTaHOBJIEH HauOojee Ienecoo0pasHbIi
croco0 MONMy4deHHsS TAaKUX W3JENHH, KOTOPBIM SABISETCS pa3mada. IIpoBeneHO MaTeMaTHIECKOE MOACIHPOBAHHE
TIPOIIECCOB KOBKH CJIOXHO NPO(MINPOBAHHBIX M3IEIHHA. YCTAaHOBJICHBI OCOOCHHOCTH (POPMOM3MEHEHHS 3arOTOBKH
B IIpoliecce pa3fadd pa3iMyHBIM MHCTpyMeHTOM. OmnpenesneHo, YTo NpelBapuTelIbHOE NpO(UINpOBaHUE 3arOTOBKU
TI03BOJISIET MOJIYYUTh KAUE€CTBEHHOE M3/IENINEe C MUHUMAIbHBIMH MPUITYCKaMH.

KaioueBbie ciioBa: KOBKa, IITaMIIOBKA, MOJEIMPOBAHUE, METOJ KOHEYHBIX 3JIEMEHTOB, MPOTKKA, pasjaya,
packarka.

Mapkosa M. A., Puzak II. 1. ®opMon3MeHeHHe MOJIBIX OKOBOK B Npolecce MPOTSKKA 0e3 ONMpaBKH
Ooiikamu co ckocamu // O0paboTka MaTepHuanoB faBjieHneM. — 2014, — Ne 2 (39).

B pabote mpemioskeH HOBBI TEXHOJIOTHUECKUH MPOIECC KOBKH ITyCTOTEIBIX MMOKOBOK BHIPE3HBIMHU OOMKaMH
co ckocamu. MccienoBanue mporecca KOBKH MO3BOJIMIIO YCTAHOBUTH (DOPMOM3MEHEHNE 3arOTOBKHU JUI HOBOW TEXHO-
norun. VcenenoBaichk pa3inuHble YTkl ckocoB 0oiikoB (paBHble 10, 20 u 30 rpamgycoB) U BeIWUMHBI 10/1ad 3aTOTOBKH.
[Tpn monavax, pasHeix 0,1D u yrie Boipe3a 60iikoB B 115° nponcxoautT MUHUMalIbHAst 3aKOBKA OTBEPCTHS B TIOKOBKE.
PanmoHnanbHOI reomMeTpreit HHCTpYMEHTa [JIsl THTEHCU(PUKAIIMK BBITSDKKH ITPU KOBKE ITyCTOTEINBIX LIMITHMHAPOB SIBISIOTCS
6oiiku ¢ yriaom ckocoB 10-20° n BenmuuuHoi nogayu b / D = 0,1. BoiHUCTOCTh MOBEPXHOCTH OTBEPCTHUS HE TIPEBHIIIAET
BEJINYHMHY MPUITyCKa HA MEXaHWYECKYI0 00paboTKy, 4To OyJeT rapaHTHPOBATh MOJyYEeHHE 33/IaHHBIX Pa3MepOB MTOKOBKU
0e3 ompaBKH.

KiioueBble c10Ba: KOBKa, OCEBOE OTBEPCTHE, NPOTSIKKA, METOJ KOHEUHBIX JIEMEHTOB, 1e(OpMHUPOBAHHOE
COCTOSIHHE, OTIPABKa.
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AopamoBa E. A., Aumesa JI. U., Beiireas3sumep 5. E., Kynarun P. FO., Tpornuux O. A. OcobeHHOCTH
PaauajJbHOTO BBIIABIMBAHUS MEIH € CYOMHKPOKPHCTAJNIHYECKOH cTpykTypoii / O0padoTka MaTepHajoB
napjenuem. — 2014, — Ne 2 (39).

PamyanbHoe BBIAABIMBAHHE XapaKTEPHU3yeTCs JKECTKOM CXeMOH  HampshKeHHOTO-Ie(OpMHPOBAHHOTO
COCTOSIHUS, YTO TPHUBOAUT K OBICTPOMY HCUEpIIAHWIO pecypca IUIaCTUYHOCTH METAJUIOB, OTPaHMYMBAasl BEIUYMHY
COOTHOUICHUSI UCXOJJHOTO K KOHEYHOMY JMaMeTpy Mojly4aeMoro msienus. JlanHas paboTa COCTOUT B TEOPETUYECKOM
1 9KCIIEPUMEHTAIBHOM 00OCHOBAaHWM BO3MOXXHOCTH YBEJIMUUTH IPEAEIbHOE 3HAYE€HHE AaHHOTO COOTHOILIECHHUS ITyTeM
IIPUMEHEHHS 3aroTOBOK ¢ cyomukpokpuctammnueckoit (CMK) crpykrypoii. Mccnenoanust npoBoxwmm Ha menu MO0,
CMK cTpykTypa B KOTOpOW cCO3/1aHa METOAOM BHHTOBOW 3KCTpy3WH. Ha OCHOBe 3KCIIEpUMEHTAIBHBIX JaHHBIX
TIPeACTaBICHBIl THarpaMMBbl IIJIACTHYHOCTHU JJIsl Meu B KpynHokpucTaumaeckomM 1 CMK cocrosamsix. CormacHo 3TuM
IUarpaMMaM 3HAa4eHUsT OTHOILICHUS B 3THUX CITydasX PaBHBI, COOTBETCTBEHHO, 1.54 u 3.67. MoxenupoBaHue mporecca
panuanbHOTO BBINABIMBAHMS METOJOM KOHEYHBIX JJIEMEHTOB, ITOATBEPIMIO CIIPABEJIMBOCTH 3TOTO PE3yJbTATa.
[MonyueHnas oueHka mokassiBaet, 4ro Meab ¢ CMK cTpyKTypoii 103BOJISIET YBEIUUUTD MPEeIbHbIN JruaMeTp (IaHia
Oouiee yeM B 2 pasa.

KarodeBble cjioBa: cyOMUKPOKpPHCTAIIMYECKAs CTPYKTypa, BUHTOBAsI SKCTPY3Us, PaAuaIbHOE BBIIABIMBAHHUE,
Me/lb, TUIACTUYHOCTb, HAMPSIKEHHO — Ie)OPMUPOBAHHOE COCTOSIHUE, MATEMAaTHUECKOE MOIEITMPOBAHHE.

I'ycap 10. B. KomOunnpoBannas oopadorka tTutana GRADE 4 — mepcneKTHBHOro Marepuajia Meau-
HMHCKOro Ha3Ha4yeHus / O0padoTka MaTepuasoB 1aBaeHueM. — 2014. — Ne 2 (39).

Hccnenyercs BnusiHIEe KOMOMHHPOBAHHON 00paOOTKM HAa MEXaHHYECKHE CBOWCTBA KOMMEPUYECKH YHCTOTO
tutana Grade 4 — MepCIIEKTUBHOIO MaTepHaia MEIUIIMHCKOrO Ha3HaYeHHs. Y CTaHOBJIEHO, YTO IOCIIe BUHTOBOW SKCTpY-
31H TIpeJie MPOYHOCTH yBenmumics 6onee yeM Ha 30 % TIpy COXpaHCHWH IIACTUYECKUX XapaKTEPHCTHK Ha JOCTATOYHO
BbICOKOM YypoBHe. llociemyromias amedopmairionHas 00pabOTKa MO3BONSAECT YBEIHMYUTh OTHOCHTEIBHOE YIMHEHHE
1o 0Opa3oBaHUs MIEHKH O, B CYyOMHKPOKPHUCTAIUIMYECKOM THTaHE. DTO MPOUCXOANT 32 CUET TPAIUCHTHOW CTPYKTYPHI,
CO37aHHOM B MaTepuajie BUHTOBOM IKCTPY3HEH.

KnroueBble ci10Ba: MHTEHCUBHAS IUIacTHYECKas Ae(OpMallys; IIaCTUYHOCTh; BUHTOBAs 3KCTPY3HUs; OHOCOB-
MECTUMOCTb; MEXaHHUECKHE CBOMCTBA; THTaH.

EBctpatoB B. A., JleBuenko B. H., Kamura B. C. DkcnepuMeHTalIbHble HCCTeT0BaHUS (POPMOU3MEHEHHS
B MpoI1leccax X0J0JHOr0 BbIIaBJINBaHUA KOPoOoK // O0padoTka MaTepuasioB AaBiaeHueM. — 2014. — Ne 2 (39).

BriaBnuBanue kopoOok siBisieTcs 3pQEeKTHBHEIM CIIOCOOOM TOITyYEeHHUS! M3JIENTNH, KOTOPBI UMEET MIMPOKOe
MIPUMEHEHNE B Pa3IMYHBIX OTPAcisiX HapoAHOTO Xo3sgicTBa. IIpy BbIAaBIMBAaHWM yIJIMHEHHBIX B IJIaHE KOPOOOK
HEOIMHAKOBBIN XapakTep Je(opMaryi B pa3andHbIX 30HAX MPUBOAUT K TOMY, YTO BBICOTa CTEHOK KOPOOOK IOITydaeTcs
nepeMeHHol. B maHHO# cTaThe MpuBeAeHBI Pe3yNbTaThl KCIIEPIMEHTAIBHBIX CCICAOBaHNH (POPMOM3MEHEHUS KOPOOOK
n 00pa3oBaHus (PECTOHOB B 3aBUCHMOCTH OT COOTHOIICHHS pPa3MEpOB JETAIH B IUIAHE, TONIIMHBI CTCHKH M 3HAYCHHS
k03¢ ¢unueHt tpeHus. [lonydeHo COOTHOILIEHHUE, MO3BOJISIIONICE ONPENelsiTh BHICOTY (DecToHa Ui 000 KOpPOOKH,
reoOMeTPUYECKHEe MapaMeTphl KOTOPOH HaxonATcd B Ipeleliax 3HA4eHHH ypoBHEH (akTOpPOB HKCIEPUMEHTAIHLHOTO
uccienoBanus. Taxke MPoBEAEHbI UCCIENOBAHUS 110 ONTUMHU3ANUK (OPMBI TyaHCOHA C LEJbI0 YMEHBIICHHS BBICOTHI
(eCTOHOB M yNy4llIeHUs] KadyecTBa u3AeiIuid. Pe3ynbTarel paboThl MOTYT OBITH HCIHOJIB30BAHBI JUIS MOJEIHPOBAHUS
MPOLIECCOB BBIJABIMBAHUS KOPOOOK M COBEPLICHCTBOBAHMUS KOHCTPYKIIMHU IITAMIIOB.

KaioueBble ci1oBa: X0J10/1HOE BBIIABINBaHUE, KOPOOKa, (PeCTOH, MyaHCOH, KATMOPYFOLHHI TTOSICOK.

Mupomruyenko C. B., CepinkoB B.I'. Biusinue mnapaMeTpoB peBepCHBHOI 3aKpbITO NPOIIMBKHU
Ha HaKomieHue Jedopmainmii B 3aroToBKax Tpyo U npyTkoB // O6padoTka MaTepuasioB 1aBieHueM. — 2014. — Ne 2 (39).

[IpencraBiaeHs! pe3yiabTaThl MOJEIMPOBAHMS TPOIECCA PEBEPCHBHON 3aKPHITONH MPOIIMBKH C MPOTHBO-
JaBJICHUEM C BapbHUPOBAHHUEM T'€OMETPHYECKHX COOTHOUICHWH MHCTPYMEHTa M MapaMETPOB MCXOMHOM 3arOTOBKH
B CHCTEME KOHEUHO-3JIEMEHTHOTO KomIuiekca Deform2D. MeTogoM niuaHupOBaHUS 3KCIEPUMEHTA MOIyYeHBI aHa-
JUTUYECKHE 3aBUCHMOCTH, XapaKTepHU3YIOLIMe BIMAHUE HCCIEIYyEeMBIX (AKTOpPOB Ha CTENEHb HHTEHCHBHOCTH
¥ paBHOMEPHOCTh pacipeneneHus nedpopManuil B CEYEHUH IOIy4aeMbIX CIUIOMIHBIX M IOJBIX M0Jy()aOpuKaTOB.
BapbupoBanuem mapameTpoB 3arOTOBKH, MHCTPYMEHTA M OTHOCHUTENIBHOTO CMEILEHHs ITyaHCOHA, BO3MOXKHO, JOOUTHCS
CHW)KEHHUSI HEOTHOPOTHOCTH Aie(hOpMalNii C COXpAaHEHUEM €€ BHICOKOH WHTEHCHBHOCTH IIPH MOJIy4YE€HHH 10Ty hadpHKaToB
3agaHHON (pOpMBI (TPYOBI MITK CTEPXKHS).

KnaioueBsbie ciioBa: peBepcHBHasI 3aKphITasi MPOLIMBKA, IPOTUBOAABJIECHHE, TUIAHOBBIN AKCIIEPUMEHT, MOJIEIIH-
pOBaHMeE, HANPSHKEHHO-Ae(hOPMHUPOBAHHOE COCTOSIHIE, HHTCHCHBHOCTH eopManny, paBHOMEPHOCTH JIe)OpMaIny.

Mopo3 b. C. TemnepatypHoe cOCTOsIHHE 3aroTOBKM IPU IMPECCOBAHHMU € AKTHBHBLIM JeiicTBHEM
cuJ1 Tpenus / O0padoTka MaTepuasoB AaBaeHueM. — 2014. — Ne 2 (39).

PaccMmoTpeH TermrooOMeH 3aroTOBKM ¢ KOHTEHHEpOM IpPH IPECCOBAHUH C aKTHBHBIM JEHCTBUEM CHIJI TPEHUS,
MPEIOKEHBI 3aBUCUMOCTH UIs pacdeTa TeMIIepaTypsl U3AETHsI Ha BBIXOJE U3 KaHAla MaTPHUIIBI M BCIIOMOTaTEIbHBIN
rpaduk ISl onpe/esieHns HHTEHCUBHOCTH e€ M3MEeHeHHs B Tpolecce nedopmupoBanus. [IpuBeaeHbl cpaBHUTEIbHBIE
pe3yabTaThl AaHAIUTHYECKOTO pacyeTa MOBHIIIEHUS TEMIIEPaTyphl 110 X0y Mpoliecca Mo MPeI0KEHHBIM 3aBUCHMOCTSIM
¢ JJaHHBIMH PKcriepuMeHTa. Ha ocHOBe MaTeMaTHUeCKOro MOJETHPOBAaHUS NPEecCOBaHUA MpyTKa u3 cruiaBa J[16 momy-



ISSN 2076-2151. Oé6padvomka mamepuaniog oasnenuem. 2014. No 2 (39) 253

YeHa aHaJorW4Has MH(OpPMAIUs O MOBHILICHUH TeMIIepaTypbl M3JeNHs B HadaJlbHOM CTaaWMU Ipolecca MpH pasHbIX
CKOpPOCTSIX MPECCOBAHMA, a TAKXKE JAHHBIE O BEJIMYMHE U XapaKTepe paclpeleNIeHUus] TEMIIEpaTypbl B 3arOTOBKE
13 alnOMUHUEBOro cmasa /{16, mpeccyeMoi pu pa3HbIX TEMIEPATypax U KUHEMATUYECKUX YCIOBHSX.

KiroueBble cjioBa: mpeccoBaHHE, aKTHBHOE TPEHHE, 3arOTOBKA, HHCTPYMEHT, TEIUIOOOMEH, TeMIleparypa,
HWHTEHCHBHOCTb, PAacUET, SKCIIEPHMEHT.

Paonuena JI. A., Herpeii }O. A. Biusinue akTUBHBIX CHJI TPeHHS HA XapaKTepHCTHKH Aedopmupo-
BAHUS NPH NPSIMOM BbIIABJINBAHMU AeTalleil ¢ moaocThio // O0padoTka MaTepuajoB aaBjeHuem. — 2014. —
Ne 2 (39).

BeimonHeHO SKCIepUMEHTAIFHOE MCCIEI0BaHNE BIMSIHUSL aKTHBHBIX CHJI TPEHHS Ha pacrpeneneHue aedop-
Maluii, IWIOTHOCTU U TBEPIOCTH MPU NMPSIMOM BBIIABIMBAHUM AETANEH C MOJIOCTBIO U3 MOPOIIKOBBIX IOPUCTBIX 3aTOTOBOK.
MeTo/10M KOOPAMHATHBIX CETOK YCTaHOBJICHO BIIMSHHUE aKTUBHBIX CHJI TPEHMS HAa M3MEHEHHE WHTEHCHBHOCTH aeop-
Manuii. BeIsBIEHO cyliecTBOBaHHE TPEX KMHEMAaTHYECKUX MOAYJied B 00beMe 00pasla, OTINYAIOIINXCsl HHTEHCHBHO-
CTBIO Jie(hOpMaIMii: TOHHBIH, YIIIOBOK M KOJbIEeBOH. Hanudne akTHBHBIX CHII TPEHUsI YBEIWYMBAET JAeopMaluu pac-
TSDKEHHS C BHEIITHEH CTOPOHBI 00paslia 1 CKaTusl C BHyTPEHHEH CTOPOHBI B KOJBIEBOH yacTu. IHTEHCHBHOCTH edop-
MaliM B JOHHOHM M YIJIOBOHM YacTAX MPaKTUYECKU ocTaeTcs 0e3 M3MeHEeHHA. MUKpPOCTPYKTypa MOCie BbIIABINBAHUI
XapaKTepHU3yeTCsl OOJNBIION Pa3HO3EPHUCTOCTHIO, OCOOCHHO B KOJBIIEBOH 4YacTH oOpas3ma. MakcumanbHas TBEPAOCTH
YCTaHOBJICHAa B JIOHHOW M YTJIOBOM 4YacTax oOpasna. AKTHBHBIE CHIJIBI TPEHHS YMEHBIIAIOT TBEPAOCTh HAa BHEUIHEH
CTOpOHEe 00pas3ia BeieACTBIE JehopManny pacTsHKeHHs. Pa3HOIIOTHOCTh B 00beMe 00pasiia yBeIHMInBaeTcsl, OCTaBasCh
B IIpeJeNlaX TEOPETUIECKON MIOTHOCTH. OTHKUT YCTPAHSIET Pa3HO3EPHUCTOCTh U BEIPABHUBAET TBEPAOCTb.

KiroueBsble ciioBa: mpsiMoe BBIIABIMBAaHUE, IOPOIIKOBAs MOPHUCTAsl 3arOTOBKA, AKTHUBHBIE CHJIBI TPEHUS,
UHTEHCUBHOCTD J1e()OpPMaIH, INIOTHOCTh, CTPYKTYPa, TBEPIOCTb.

Apnamvenko b. U., bBopucesuu B. B., MoproJsienko A. C. @opmupoBaHue Npoao0abHbIX ro()poB BO Bpems
JINCTOBOI MITAMIIOBKH 3JIACTUYHOMH cpenoli // O6padoTka MaTepnaJioB qaBjennem. — 2014. — Ne 2 (39).

PaccmotpeH Bompoc 06pa3oBaHust MPOAOJILHBIX TOPPOB Ha (iaHIle BO BPEMs IITAMIIOBKH 3JIACTUYHON CPEIOH.
Brnusinue sBIeHHS MOTEPU YCTOWYMBOCTH HEJOCTATOYHO YYHMTHIBAIOTCS MPH MPOCKTUPOBAHHU HOBBIX MPOIECCOB
(bopMo0Opa3yIoOIIUX ONepalrii TOHKOCTEHHBIX AeTajel ¢ MIPUMEHEHUEM JJIaCTUYHBIX cpel. B pesynprare aHamm3a
CYIIECTBYIOIIMX UCCIICNOBAHUIl OBLIO MOKAa3aHO HEJOCTATOK AAaHHBIX MO BIHMSHHIO (paKTOPOB, BIMSIOMIMX HA KOJIHYE-
CTBO 00paszyembix ro¢ppo.. Ilocie mpoBeAeHHsT COOTBETCTBYIOLIMX dKCIEPUMEHTOB Takue (DAaKTOPBI OBUTH BBISBIICHBL.
TakiMH OKa3aTiCh Yroj HAKIOHA 60pTa, TOJIIMHA MaTepHalia U JeHCTBYIOIIee TaBICHHUE.

KiroueBnie cioBa: I'odp, roppoodpasoBanue, popmoodpazoBanue, 0TOOPTOBKA, AehopMUpOBaHHE, TOTEPS
YCTOWYHMBOCTH, BOJIHUCTOCTh

Kaprun B. C., JIunuanckmii A. A., HccienoBanue HanpsikeHHO-1e()OPMUPOBAHHOTO COCTOSIHUSI B 30HE
NPUKUMHOI0 KOJIbIA NPU IITAMIOBKeE AeTalu «aHu1Ie» // O0padoTka MaTepuanos gaBjieHueM. — 2014. — Ne 2 (39).

[IpencraBnens! pe3yabTaThl UCCIEAOBAHUS HANPSHKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUS B 30HE NPM>KUMHOTO
KOJIbIIA TIPM BBITSDKKE JHUII B MAaTpHIE C BHITSDKHBIM peOpoM. Vcrons30BaH MakeT KOHEYHO-JIEMEHTHOTO aHaIN3a
DeForm-2D. YcTaHOBIEHO paclpenelneHue MaKCUMAIIbHBIX HANPSKEHUH ¥ HHTEHCUBHOCTU HANPSKEHUN B 3arOTOBKE
IIPU BBITSDKKE C MpIokUMoM. I1o XapakTepHbIM TOUYKaM-MapKepaM YCTaHOBJIEHA BENMYMHA HANPsOHKEHUH Ha ydyacTKax
¢ X HauOOJbILIEH WHTEHCUBHOCTHIO. OTMEUEHO, YTO NMPUMEHEHHE MAaTPHILBI C BBITSDKHBIM PeOpOM MO3BOJISIET COKpa-
TUTb YUCIIO NIEPEXOIO0B IPHU IITAMITOBKE THHILL.

KnioueBble ciioBa: MOAENIMPOBaHME, HANPSKEHHO-Ie(OPMHPOBAHHOE COCTOSHHME, 3arOTOBKA, MaTpuUIla,
BBITSDKHOE peOpo, MPHKUMHOE KOJIBIIO.

Pynenxo H. A., JlanteB A. M., IlonuBHeHko JI. B.. Bausinne 100aBKH MeIu HAa M3MEHEeHHe Pa3MepoB
MOPHUCTHIX H3JeJHil, U3rOTOBJEHHbIX ¢ NMpUMeHeHHeM OukapOoHaTa amMmMmoHuA // O6padoTka MaTepuaIoB
napJjieHueM. — 2014, — Ne 2 (39).

B crathe paccMOTpeHO BIIMSHHME COCTaBa IOPOIIKOBHIX OOpa3llOB, CIIPECCOBAHHBIX B 3aKPHITOH MaTpHIe
B nuamnaszone gaBieHuid 100-800 MIla Ha m3MeHeHHE pa3MepoB U3JIETUN TMocie crnekaHus. M3MeHeHue TuHEeHHBIX
pa3MepoB 00pa3LoB MpH CIIEKaHUM UMEET OJJMHAKOBBIM Xapakrtep. [Ipy olMHAKOBBIX BEJIMYMHAX JABJICHUS IIPECCOBAHUS
MIPECCOBOK POCT 0OPAa3LOoB 110 AMaMeTpy U3 cMecu 3 B cpenHeM B 1,32 paza MeHbIIe, 4eM POCT 00pa3lioB MO JHAMETPY
3 cMecH | 1 mpumMepHo B 1,65 pasa MeHbIIe, 4eM pocT 00pasloB IO JUaMeTpy U3 cMecH 2. Bmecrte ¢ TeMm, n3MeHeHne
JraMeTpa Bcex 00pasioB ObII0 He3HauUTeNbHBIM. C yBETHUCHNEM AABICHHUS MPECCOBAHUS M C YMEHBIICHHEM COZEp-
JKaHUSI MEN B CMECH ycaJaka oOpasLoB MO BBICOTE TaKkKe yMEHbIIaeTcsi. HesaBUCHMMO OT comepskaHus MEAHW B CMECH
MIPOMCXOIUT POCT 0OPA3IIOB IO IMAaMETPy U ycajKa 1o Bbicore. [Ipy oMHaKoBOM JaBI€HHH NPECCOBAHMUS HAaNOOJIbIINE
W3MEHEHHs JIMHEHHBIX pa3MepoB HaOMoaroTcst y o0pasioB, coxepxamux Ooipmie Meau. s mpeccoBok, copepxa-
LIMX Melb, 00beMHasl yca/ika He3HAUUTENbHa, T. €. IPUCYTCTBHE MEH CTA0MIM3UPYET U3MEHEeHNnEe 00beMa 00pasioB.

KaioueBsble ciioBa: mopucTbie U3ENHs, YIUIOTHEHUE, IPECCOBKA, CIIEKaHUE, yCa/IKa.
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bparuna 51. 1O., JlanteB A. M. MeToauKa TEOPEeTHYECKOI0 HCCJIEI0BAHMSI MpoIecca ropsiyero
npeccoBaHMs M3JeJUH M3 MOPOUIKOBBIX MAaTEPHAJIOB ¢ MPSIMBIM HArpeBOM 3JIEKTPHYECKHMM TOKOM //
O0padoTka MaTepuaoB AaBiaeHueM. — 2014. — Ne 2 (39).

Y CTaHOBIIEHO, UTO MOAETHPOBAHNE TOPSUETO MPECCOBAHUS MOPOIIKOBEIX MAaTEPHAJIOB C HATPEBOM JIIEKTPH-
YECKHM TOKOM OTHOCHUTCS K HECTAIIMOHAPHBIM 3a/1adaM MyJIbTU(U3UKA. BelencTere CoXHOCTH 3a7a4n Hanbomee
3¢ (eKTUBHBIM SBISIETCS METOA KOHEYHBIX DIIEMEHTOB. Pa3paboTaHa MeTOIWKa W aNTrOPUTM IIOIIArOBOTO KOHEYHO-
3JIEMEHTHOTO MOJICIUPOBAHUS TOPSUEro MPECCOBAHUS MMOPOIIKOBBIX MATEPHUAIIOB C MIPSIMBIM HArpeBOM 3JICKTPUIECKUM
TOKOM, YYHTHIBAIOIIasi U3MEHEHUE MOPUCTOCTH M T€OMETPUHU H3JIEIMH CHUCTEMBI OCHACTKa — 3arotoBka. Ha ocHoBe
U3yYeHHUs] MEXaHU3MOB KOHCOJHIAIMH pa3paboTaHa TEOpHsS W NPOTrpPaMMBI Ui aHATN3a YIUIOTHEHUS TOPOIIKOBBIX
MaTepUaAJIOB ¢ HAHOKPUCTAIUIMYECKON CTPYKTYpOH IpHU ropsdyeM MPECcCCOBAaHUM C MPSIMBIM HarpeBOM 3JIEKTPUYECKUM
TOKOM.

KuloueBble cnoBa: HarpeB AJIEKTPUUECKUM TOKOM, MOJEIUPOBAHHUE, rOpsiuee MPECCOBAHUE, MOPOIIKOBLIE
MaTepHabl, pacIpeneIeHue TEMIIEPATYPbl, METO KOHEUHBIX 3JIEMEHTOB.

Kamoxknblii A. B. OTKpBITHI U 3aKPBITHIH 005KHM TPY0YaTBIX 3ar0TOBOK € Pa3HOIl BBICOTOI B MaTpHIe
cnenuanabHoro npoguis // Oépadorka Matepuasios faBjieHueM. — 2014. — Ne 2 (39).

C HUCroNb30BaHWEM METO/Aa KOHEYHBIX 3JIEMEHTOB IPOBEACHHBIM aHAIN3 OTKPHITOTO M 3aKPBITOTO O0KHMa
TpyOYaThIX 3arOTOBOK Pa3JIMYHOMN BBICOTHI C aTroMUHKEBOTO ciuiaBa. Al2024. OGKUM BBITOJIHSIICS B KOHUUECKOIH MaT-
puie crenuansHoro npodwid. Jedopmupyromas moBepXHOCTE MaTPHLBI 00pa30oBaHa IEpPEeCeYeHHEM OKPYKHOCTEH
MIOCTOSIHHOTO TMaMEeTpa, LEHTPbl KOTOPBIX PACIIONIOKEHBI C COOTBETCTBYIOLIMM YIJIOM. Y CTAHOBJICHBI CHJIOBBIE PEKUMBI
o0XuMa, pacripejelieHHe HOPMaJbHbIX HAlPSDKEHUH Ha MMOBEPXHOCTH MAaTpPHUIBI, HANPSIKEHHO-Ie(OPMUPOBAHHOE
COCTOSIHHE U CTETICHb MCIOJIb30BaHUS pecypca MIACTHYHOCTH ceOopMUpOBaHHOTO MeTayuia. IIpu OTKphITOM 00XHMe
3arOTOBOK Pa3JIMYHOM BBICOTHI KIMEET MECTO MOTEPsT yCTOWYMBOCTH CTEHKHU 3ar0TOBKH. [1pu 3aKphITOM 00KMME ITPOUC-
XOJHUT YTOJIICHWE CTEHKH IMIMHIPUYECKON YacTH 3aroToBKH. Vcrosib30BaHME 3aKpHITOTO 00KMMa 00ecrednBaeT
noBbImeHne koadunmenra o6xxuMa. PacueTHBIM IyTeM ompeJiesieHbl HeOOXOAUMBIE TaHHBIC JUIS MPOEKTHPOBAHMS
00kKMMa B MaTpuIle criennaibHoro npoduis. [IpoBeeHHbIe SKCIEpUMEHTANIBHBIE HCCIIEIOBAHUSI  OTKPBITOTO 00XKHMa
TIOATBEPIMIIN JAHHBIE KOMITBIOTEPHOTO MOIETHPOBAHNS.

KiroueBbie ¢j10Ba: OTKPBITHIA U 3aKPBITHIA 00XKIM, TpyOUYaTa 3aroToBKa, YCHINE 00KnMa, popMa U pa3Mepsl
cneopMUpOBaHHOH 3arOTOBKH, HANPSKEHHO-1€(OPMHUPOBAHHOE COCTOSTHHE.

Konogranos 0. B., Ilerpenko A. C. [IpornozupoBanue BeJHYMHBI H3HOCA PA004YUX BAJIKOB M0 PACXOAY
3JIeKTPOIHEPTUH HA MPOKATKY // O6padoTka MaTepuasioB 1aBjaenueM. — 2014. — Ne 2 (39).

BeinonHeH aHanM3 TEOPETHYECKHX M CTaTUCTHUECKHX METOJ0OB pacyera M3HOca paboyux BAJIKOB JINCTOBBIX
CTaHOB Topsiuedl mpokaTku. OTMEUeHO, YTO B OOJBLIMHCTBE METOJOB OLEHKH M3HOCA pabO4YHMX BAJIKOB B KauecTBE
OCHOBHOT'O KPHUTEPHS UCIIOJIB3YIOT 00BhEM MPOKATAHHOTO METa/lIa. DTO IO3BOJISIET BHIIOIHUTD TOJIBKO MPUOIIKEHHYIO
OLICHKY BEJIMYMHBI U3HOCA PA00YNX BAJIKOB, TAK KaK OTCYTCTBYET YUET OCHOBHBIX TEXHOJIOTHUYECKHX (hakTopoB. Chenan
BBIBOJI, YTO HawOoJee NMPEIIOYTHTEIFHBIM METOIOM pacyeTa BEeJIMYMHBI M3HOCA pabOuMX BaJIKOB, SIBIISIETCSI METO,
OCHOBAHHBIH Ha y4eTe pacxofa 3IEKTPOIHEPIHHN 3aTPadyNBAEMOi Ha IPOKATKY, IEPECUNTHIBAEMON Ha BETMINHY H3HOCA
pabounx BankoB. [IpuBeneHB! pe3ynbTaThl MPOMBIIUICHHBIX HCCIECIOBAaHWH, PACKPHIBAIONINE BIMSHNAEC KOJINYECTBA
3aTPa4eHHOM 3JEKTPOIHEPTUH B 3aBUCHMOCTH OT IApaMETPOB ITPOKATHIBAEMBIX JHCTOB, C AANBHEHIINM MEPECUETOM
B BEJIMUMHY M3HOCA pabodux BankoB. ClesaHo 3aK/II0YEeHHUE, YTO IPUMEHEHHE B Ka4eCTBE KPUTEPUs BETMUMHBI H3HOCA
BAJIKOB PacXoJia JIEKTPOIHEPTUH MO3BOJSAET AU(PHEPEHINPOBAHHO MOAXOAUTH K BBIOOPY MCXOHOH HPOGHIMPOBKH
Pabounx BAJIKOB MCXO U3 KOHKPETHON IIPOU3BOJCTBEHHOM IPOTr paMMBIL.

KnroueBbie cj10Ba: mpokaTKa JUCTOBOM CTaNu, TOJICTOJUCTOBOM CTaH, pabouue BaJIKu, H3HOC BAJIKOB, PACXOJ
3JIEKTPOIHEPT U, MEXKIIEpeBaIOYHAsI KAMITaHUS.

Hacrosimas C. C., Ilymxkapenko A. O. ABTOMATH3MPOBAHHOE NPOEKTHPOBAHHE TEXHOJOIHYECKHX
PeXUMOB 00kaTHii IPU NMPOKATKe B HeNMPEPbIBHOI rpynie YMCTOBBIX padouux KJjeTeil IHPOKONOJIOCHBIX CTAHOB
// O6padoTka MaTepuajoB AaBjaeHueM. — 2014. — Ne 2 (39).

[NocTaHOBKaA 1 pelIeHNE 3aa4 10 aBTOMAaTH3NPOBAHHOMY IPOEKTHPOBAHUIO TEXHOJIOTHYECKIX PEKIMOB 00XKATHI
TIPH TOPSYeil TIPOKATKE B HEMIPEPHIBHOU TPYIITE YUCTOBBIX PabOYHX KJIETEH IHUPOKOIIOIIOCHBIX CTAHOB SIBIISIETCS OIHUM
U3 BakHEHIINX (HaKTOPOB, 00ECIEYMBAIOIINX MMOBBIIICHNE TEXHUKO-9KOHOMHUYECKHX MOKa3aTelel mpolecca MpOMBIIII-
JICHHOTO MPOM3BOACTBA ropsYeKaTanbix mojoc. Co3IaHo MporpaMMHOE O00ECHeueHUe 10 aBTOMAaTU3UPOBAHHOMY IIPO-
€KTHPOBAHUIO TEXHOJIOTUUECKHX PEKUMOB 00XKATHIA TIEPBOTO YPOBHS B UUCTOBOM IpyIiiie padovnX KIETeH MIUPOKOIOo-
JIOCHBIX CTAHOB Ha OCHOBE MH)KEHEPHBIX M YHCIIEHHBIX MaTEMaTHUECKUX MOJENEH U C y4eTOM BO3MOXKHOCTEH KOHKPETHOTO
MEXaHW4YeCKoro o0opynoBaHus. beumn chopMyTUpoBaHbl PEKOMEHIAINH, HAIpaBJICHHBIE HA IMOBBIIICHUE TOYHOCTH
MOJy4aeMoro JIMCTOBOIO MeTajulonpokara. Iloka3aHo, YTO HCIIOIB30BaHUE CHCTEM aBTOMAaTHYECKOI'O PEryJIMPOBaHUS
TOJIIIMHBI 00YCIIaBIMBACT IOBBIIICHNE BEPOSITHOCTH HAPYIICHUS CTEIEHH IUIOCKOCTHOCTH, YTO, B CBOIO OYepeb,
MOJKET OBITh KOMIICHCHPOBAHO 3a CUET CTA0MJIM3AIMH MCXOJHBIX TEXHOJOTMYECKHX IMapaMeTpoB, a TAaKXKe 3a CHET
palMoOHANBHOTO pa3MEILeHHsSI HJIEMEHTOB JaHHBIX CHCTEM, KaK MUHUMYM, B TPEX MOCJIEAHUX YHCTOBBIX PA0OUMX KIETSIX.

KiaroueBbie cii0Ba: Topsidas MPOKaTKa, aBTOMATH3UPOBAHHOE IMPOSKTHPOBAHKE, TIPOKATHBINA CTaH, TEXHOJIOTHS
MIPOM3BOJICTBA, MEXaHUIECKOE 000pyIOBaHNE.

Orunckuii U. K., Pemes O. A., Camconenko A. A., bospkun B. B. Onepe:kenne npu npokarke B KaJaudpax
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// ObpadoTka MaTepuaioB AaBjieHueM. — 2014. — Ne 2 (39).

BrimonrHeH aHamM3 B3MIAOB U MPUYHH, TOPOXKIAIONINX Pa3IMIHbIC MHCHHS HA POJIb M MEXaHU3M 00pa30BaHUS
orepexeHust pu npokarke. OG0cHOBaHa HEOOXOIUMOCTH BHECEHHUS YTOUHEHUH U IOTIOJTHEHUH B TIOHATHE ONIEpEXEHHE
TIpH COPTOBOH TpokaTke. OOOCHOBaHA TEPCIIEKTHBHOCTH OMPEIEICHIS CKOPOCTHBIX TapaMeTPOB Ha OCHOBE YTOYHEHHBIX
METOJIOB OIPENEICHHS KaTaloMmero nuamMmeTpa (paamyca) 0e3 BBIICICHHUS OTIEPEKCHUS B CAMOCTOSITEIIFHO OTIPEACIIs-
€MBII IapaMerp.

KaioueBble ci1oBa: npokarka, orepexeHue, CKOpocTh, Kalnnop, napamerp.

Huaunenko C. B.,, MapkeBuu W. B. Pa3Butue meroga pacyera mapaMeTpoB HACTPOIKH PBHIYAKHOM
cucremsl ctanoB XIITP // O6pa6oTka maTepuasioB 1aBjienuem. — 2014, — Ne 2 (39).

PaccMoTpeHO BNMsSHHE pPACCOTNIACOBAHUS HACTPOMKM phluakHOM cucTembl craHOB XIITP Ha u3MeHeHue
BEIMYMHBI KaTaIOUIETO paaWyca BAOJNb KOHyca nedopmanuy. BbiBeZeHa 3aBHCHMOCTD W3MEHEHHS BEIMYHHBI
KaTaloUlero paguyca, oT BennyuHbl mieda OC pbr4aXxHON CUCTEMBI.

AHanmu3 pe3ynbTaToB TEOPETUUECKUX HCCIIEN0BAHUM MOKA3bIBAET, YTO HACTPOMKAMU PHIYAXKHOM CUCTEMBI CTAHOB
XIIPT BO3MOXHO HOOHUTHCS HEOOXOIUMOTO M3MEHEHHS BEIMYMHBI KATAIOIIEro paiyca BAONb KOHyca Ae(opMariim.
Pe3ynbraThl pacdeToB MPOBEPEHHI B XOM€ MpakTUKKM HacTpoek ctaHoB XIITP B ycrmoBusx cOBpeMEHHOTO TPyOOmpo-
KaTHOTO 1[€Xa, B XOJI€ MPOKATOK MPOMBIIIICHHBIX TAPTHIi TPYO.

Hcnonb3ys onmucaHHBIA METOJ, BO3MOYKHO, CO37aTh Haubosee OIaronpusTHbIE KHHEMAaTHUECKUE YCIIOBHS
JehopManuy BAoJb BCEro KOHyca AehopMaliy CTaHOB XOJIOAHOMN NUIBIepHOM BAJIKOBOH IIPOKATKH TPYO.

KnroueBble ciioBa: XoojnHas MWIbIEpPHas IPOKaTKa, OCEBbIE YCHIMWs, KHHEMaTHYECKHUE YCIIOBMSA
nepopmanuu.

ytHoxu A. 1O. ITogo6enos H. U. MoaenupoBanue BJIHSIHMSA BO3MYIIEHHI B YHCTOBOIi Ipynmne KJeTei
Ha HeNpephIBHYIO NPOKaTKy // O6padoTka MaTepuasioB aBjeHueM. — 2014. — Ne 2 (39).

ITytéM MomenupoBaHUs B IMIECTUKIETEBOW HENPEPBIBHON Ipynnbl cTaHa 1680 yCTaHOBIIEHBI 3aKOHOMEPHOCTH
WU3MEHEHHs CKOPOCTH TOJIOCHI HA BXOJIE M BBIXOZE KJIETeH, MEXKKJICTEBbIX HATSDKCHHH, TOJIIMHBI MOJIOCH HAa BBIXO/E
U3 KIETeH M OMEpeKeHHs, T. €. MapaMeTpoB, KOTOPBIE HA CTaHAX HE M3MEPSIOTCA. PacCMOTPEHO NEHCTBHE TaKMX
BO3MYILEHHH, KaK YBEIMUCHNE BXOAHOW TOJIIMHBI MOJOCH U CpabaThIBaHWE HAKUMHBIX BHHTOB B KIETSIX. YUYTEHa
KpYTHJIbHAS IOAATJIMBOCTD IJIABHBIX JIMHUH KIIETEH M TPaHCIIOPTHOE 3amas3/blBaHie. MoaenmpoBaHue TUHAMHYECKOTO,
BKJIIOUasl CTATUYECKOE, B3aUMO/IEICTBUS BCEX KJIETEH HENPEPBIBHOM IPYMIIbl Yepe3 NPOKATHIBAEMYIO IOJIOCY B MIEPUOL
MPOXO’KICHUS] BO3MYILEHUS Yepe3 Bce KIIETH, MO3BOIMIIO CYILECTBEHHO IPOSICHUTH MOJHOTY IIPOLIECCOB, OJJHOBPEMEHHO
IIPOTEKAIOIINX BO BCEX KIIETSIX.

KuroueBble cjioBa: HempephIBHAS MPOKAaTKa, MEXKIETEBbIE HATSDKEHUs, CKOPOCTb, TONIIMHA, ONEpeXeHNe,
TPaHCIIOPTHOE 3aMa3bIBaHHUE.

Catonun A. B}, Kopooko T.Bb., Kopenko M. TI'., Ipucsukubiii A. . Pa3padoTka mnpakTHiecKux
peKOMeHIaluii 10 COBePIICHCTBOBAHMIO KOHCTPYKIMH YHCTOBBIX Pa004nX KieTell MeJKOCOPTHBIX MPOKATHBIX

cTaHoB // O0pabdoTka MaTepuaJoB gaBjennem. — 2014. — Ne 2 (39).

[Tpoananu3upoBaHa KOHCTPYKIHMS pabdOYMX KJIeTeil HENpephIBHOIO MEIKOCOPTHOI'O NMPOKATHOro crana 250
Ha OCHOBE YETO yCTAHOBJICHBI HEAOCTATKH JaHHON KOHCTPYKUMH. {1 NeHCTBYIOMNX B YKPaHHE MEIKOCOPTHBIX CTAHOB
TIEPBOTO TIOKOJICHUS, K KOTOPBIM M OTHOCHUTCSI MEJIKOCOPTHBIH cTaH 250, HeoOXoauMa 3aMeHa MaJIOMOIITHBIX MEXaHHUe-
CKUX H@KHUMHBIX YCTPOICTB Ha KOMOMHHPOBaHHBIE THAPOMEXAaHWYECKHE HA)KUMHBIE yCTPOMCTBA YMCTOBBIX paboumx
KJIETEH, YTO MO3BOJIUT Pa3rpy3UTh HU3KOCKOPOCTHBIE M MAJIOMOIIIHbIE HAKUMHBIE MeXaHU3MBL. 11o pesynbraTam uccie-
JIOBaHMS BIMSHUSA KOHCTPYKTUBHBIX IIAPAMETPOB YHCTOBBIX Pab0OYMX KIIETEH Ha MMOKa3aTesn KauecTBa TOTOBOTO MeTal-
JOTpoKaTa pa3padoTaHbl MPAKTHIECKHE PEKOMEHIAIUH 110 COBEPLICHCTBOBAHUIO OCHOBHOTO MEXaHHYECKOTro 000pyno-
BaHMsI MEJIKOCOPTHBIX CTaHOB. J[JIs MOBBIMIEHUS] TOYHOCTH MPOKATKH rOpsiYeKaTaHbIX COPTOBBIX MOJIOCOBBIX Mpoduiei
HanOosee CyIIECTBEHHO BIMSHUE NMPHUBEAEHHOTO K €AMHHIE IIMPHHBI 3HAYCHUSI MOIYJIsl *KECTKOCTH PabounX KIeTew,
KOTOpOe MMeeT MecTo B auanasone 0—4 kH/Mm>.D(QeKTHBHOCTD MPEITIOKEHHBIX TEXHHUECKHX PEIICHHIl MOATBEp-
XKJI€Ha PACYECTHBIMU JAAaHHBIMH, TOJyYCHHBIMH NPUMEHHUTEIHHO K TOpSYeii MPOKaTe COPTOBBIX MOJOCOBBIX MpoQuieh
B YHMCTOBBIX KIETSX cTaHa 250.

KiroueBble cioBa: mojaocoBoil mpo¢uib, KOHCTPYKTHBHBIE MapaMeTphl, pabodas KIeTb, CHia MPOKATKH,
MOMEHT NPOKATKH, IOKAa3aTeNIN Ka4eCTRa.

Ckpsaoun C. A., Yaiika JI. C. OnpenejieHue TeMnepaTypHoro ko3¢ Quuuenta ymmpeHus NpH BAJIbHOBKe
3aroTOBOK W3 ATIOMHHHEBBIX CILIABOB B YCJOBHAX NPHOJMKEHHBIX K H30TepMHuYeckuM // O0paboTka MaTepHaioB
naBJjieHueM. — 2014, — Ne 2 (39).

[IpuBeneHb! pe3yabTaThl ONMPEAETICHUS] TEMIIEPATYPHOTo KOAQQHUIIMEHTA YIIUPEHHs ISl Pa3IMYHbIX CTENeHeH
nehopManuy Ipy MPOKAaTKE 3ar0TOBOK MPSIMOYTOJIBHOIO CEUCHUS C Pa3IMYHbIMU (hOpMaMy BHEKOHTAKTHBIX 30H U 3aro-
TOBOK KPYTJIOTO CEYEHHUS Pa3IMuyHOTO JHaMeTpa M3 alIOMHHUEBBIX CIUIABOB B INIAJKHX BalKaxX M OBAJbHBIX KaInOpax
B YCJIOBHSIX MPUOIMKEHHBIX K H30TCPMUIECKUM.

Jns pacueToB BENMUYMHBI YIIUPEHHS IPU BaJbIOBKE NPUMEHSIACh, KOHEYHO — 3JIEMEHTHAsl MporpaMma
JUIS TPEXMEPHOTO MOZEIMPOBAHUS TEXHOJIOTUH 00beMHOM mrammnoBki QForm.
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Jlist pac4eToB TeMIepaTypHBIX KOA(Q(QHUIMEHTOB YIIUPEHNUS, C TIOMOIIBIO0 METO/IOB CTATHCTHYECKOTO aHaN3a,
ObUTH BEIBEJICHBI (POPMYJIBI 3aBUCUMOCTH K03()(DUIIMEHTOB OT CTEneHu eopMannu

PackpeIT MexaHW3M BIMSHUS HM30TCPMHUYECKOTO W TIPHOJMDKEHHBIX K HEMY YCJIOBHH JedopmMupoBaHus
Ha yIIUPEHHE.

KaloueBble cioBa: n30oTepMUUYecKas BaJIbIIOBKA, YIIMPCHUE, OBANbHBIC KAaJIHOpBI, BHEKOHTAKTHBIC 30HBI,
aNmpOKCHUMAIINS, MOJICITHPOBAHUE.

Ty6oabsueB A. I'. Cniocod onpenejieHusi HeHTPAIbHOM JMHUH YHHBEPCAJIHHOI0 MIBEJIEPHOTO Kajaudpa //
O0paboTka MaTepuajioB gaBjienuem. — 2014. — Ne 2 (39).

PaccmoTtpens! cnocoObl onpeaeneHus MOJ0XeHUs HeWTpanbHoi nuHuM kanmubpa (HJIK) mpu npoxatke
npoduieii. Vi3BecTHBIE cIIOCOOBI ONpeeNieHNs] HEUTpaIbHOM JTMHUK KanuOpa no3Bossiior onpeaenuts HIIK mpu npo-
KaTKke npo(uiel B AByXBAJIKOBBIX KJIETSAX M HE YUUTHIBAIOT KacaTelbHbIC KOHTAKTHBIC HAIPSHKEHHS B 30HAX OTCTABaHUS U
OTIEpEe)KEHMS, a TAKXKE CTEeTeHb Je(opmanny MeTayuia B kKanuope. [lokazaHo, 4TO HCTIONB30BaHUE U3BECTHBIX CIIOCOOOB
onpenenenns HJIK npu mpokatke mBeiuiepa B yHUBEPCATHHOM KalHOpe MOXKET MPHBECTH K 3HAYUTEIHHON pa3HOCTH
MOMEHTOB NPOKATKH HA TOPU3OHTAJBHBIX BAJIKaX M JaXXe K OTPUIATEIIFHOMY MOMEHTY Ha BallKe, 1e(OpMHUpPYIOLIEM
CTEHKY IIIBENIepa.

[Ipennoxxen cnoco® omnpeaeseHust HEUTPAIbHON JTMHUN YHUBEPCAIHHOTO IIBEJUIEPHOTO KamuOpa, OCHOBAHHBIH
Ha PaBEHCTBE MOMEHTOB IIPOKATKKU Ha TOPH30HTAIIBHBIX BaJIKaxX M yUUTHIBAIOIINI KacaTeIbHbIC KOHTAKTHBIE HANIPSKEHUS
B 30HAX OTCTaBaHUS U ONEPEIKEHUS U CTEIEHb Jle)opMalii MeTajia B Kanuope.

KaioueBsble ciioBa: HelTpanbHas TUHHS KanuOpa, yHUBEpCaIbHBIA KallOp, MOMEHT IPOKATKH, KacaTeJIbHbIe
KOHTAaKTHbIE HAIIPSHKEHUSI, IIBEIUIEp, CTENEHb JedopManuni.

®enopunoB B. A., 3aBropoannii A. B. CoBepuieHcTBOBaHMe TEXHOJOTHI M METOJ0B pacyeTa MPoLeccoB
NPABKH JUIMHHOMEPHOI'0 COPTOBOr0 METAJVIONPOKATA HA MHOTOPOJMKOBBIX MamuHax / O6padoTka MaTepuanoB
napJjieHueM. — 2014. — Ne 2 (39).

IIpoBeneH aHanu3 cxeM IpPaBKHM COPTOBOI'O METAJIONpPOKATa Ha NMPaBHIBHBIX MAaIlWHAX NMPH pealu3aluu
Pa3IMYHBIX TUIOB HACTPOUKH, C LIEIIBIO MOBBIIICHNS KauecTBa BBINPABIAEMbIX H3Aeauil. C HCHOIB30BaHUEM YHCIICHHBIX
MaTeMaTH4eCKHX MOJIENICH N COOTBETCTBYIOIIMX MM IIPOrPAMMHBIX CPEJICTB BBIITOJIHEH aHAIM3 BIMSHUS U pa3padoTaHbl
IIPOTrpaMMHBIE CPEJICTBA TI0 aBTOMATH3UPOBAHHOMY TIPOEKTHPOBAHHIO TEXHOJIOTHI M 000PY/I0BaHUS IIPOLIECCOB MPABKU
COPTOBOTO MeTayIonpokara Jro00H (GopMbl, chOpMyIMPOBAaHBl MPAKTHYECKHE PEKOMEHAAIMY 110 MX JalbHEHIeMy
COBEPIIICHCTBOBAHUIO, Pa3pabOTaH M HCCIIECAOBAH sl HOBBIX TEXHWYECKHX PEIICHHH, HAlpaBJICHHBIX Ha IOBBHIIICHNE
TEXHHKO-OKOHOMUYECKHUX ITOKa3aTesieil COPTONpPaBMIIbHBIX MamuH. [IpencraBieHbl pe3ynbTaTel TpeOyeMoi BETHIHHBI
nepekpoeITust W pabounx pOIHKOB, MOMYUYECHHBIE NIPHUMEHHTEIBHO K PA3INdHOMY COPTaMEHTY Ul COPTONPABHUIBHON
MamuHbl 11%320, 9T0 cocTaBIseT OCHOBY IPUMEHUTENBHO K PEIICHHUIO 3a/ad M0 aBTOMAaTH3HPOBAHHOMY pPacyeTy
TpeOyeMoil HAcCTPOWKHM MHOTOPOJIMKOBBIX COPTOIPAaBHJIBHBIX MAIWH, a TAaKXKe OBITh HCIOJBb30BaHBI TEXHOJIOTaMHU
B IIeXaX IIPH BEIOOpE ONTHMAIbHON CXeMBbI paBKH. IIpeaioxkeH psi NepCcleKTUBHBIX TEXHUUECKUX PEIleHui, obecme-
YUBAIOLINX MOBBIIIEHHE KaueCTBa BBIIPABISIEMbIX U3JEIUH 3a CUET HOBBIIICHUA TOYHOCTH MapaMEeTPOB HACTPOUKU
000pyIOBaHUSL.

KuroueBble ciioBa: yrojiok, HarpshkeHHO-I€(OPMHUPOBAHHOE COCTOSTHUE, TEXHOJIOTHYECKas cxema, nedopmariys,
npaBKa.

®upcopa T. ., Ky3pmuna O. M. Meronuka omnpeaejeHdss KpUTepuss KHHEMAaTHYECKOIro Moao0us
1o 0a30BbIM 3HAYEHHUSAM Npouecca npokaTky / O0padoTka MaTepuaaoB AaBiaeHueM. — 2014, — Ne 2 (39).

PaccmotpeHo (rsndeckoe MoAEeTHMpPOBaHKE MPOIECCca MPOKATKH ¢ TOUKH 3pEHUsS] KpuTepreB moxooust. Llensio
HCCIIEI0BAaHUS ABJIACTCSA pa3padOTKa METONMKH ONpENeleHHs KPHUTEepHUs KMHEMaTHYecKOoro mojoOus Ajs mporecca
IPOKATKH, UCXOAs M3 0a30BBIX 3HAYEHHH MapaMeTpoB oyara AeOpMalliiy C Y4eTOM PEOJOTHYECKUX CBOHCTB nedop-
mupyemoro Mmeramia. IlpencraBneHa MeToanka ompeneleHHs KPUTEpHS KHMHEMaTHYeCKOro IMOmO0Hs, MOIyYeHHOTO
U3 SHEpreTHYecKoro OanaHca ouyara JedopMalu Ipy nepexoe K 0a30BbIM (CPEIHUM 10 0Yary) 3Ha4eHUSIM I1apaMeTpoB,
JUIsl TIporiecca NpokaTku. Kpurepuii cBSI3bIBa€T CKOPOCTH BpallIEHHs BaJlKa, CPEIHIOI CKOPOCTh AeOopMalyy Mo ovary
U TeOMETpUYECKHe IapaMeTphl Iosiochl. Pa3paboTaHa MeToauKka OIpeeNieHUs CpelHed CKOpPOcTH AedopMaliiu
110 o4ary aeopMaIiy ¢ yIeTOM PEOJOTHIeCKIX CBOMCTB aedopMupyeMoro Metaiuia. [IpiuBeseH KOMIUIEKC KpUTEPHEB
1o00Mst IS CITydast IPOKATKH BBICOKHX 1toJioc. [IpecTaBiens! rpaduku ceMeHCTB IIIaCTOMETPHYECKUX KPHUBBIX.

KnaioueBbie cioBa: ¢usmueckoe MOJETHPOBAaHHME, KWHEMAaTHYECKHME KPHUTEPHUH IOAOOMS, PEOIOTHYECKHe
CBOWCTBA, o4Yar JeopManny.

Itona M. H., Haropubiii C. E. HccinenoBanue ouyara negopmManuu npu npokKaTke mojochl 1moja yriom
B OTKPBITOM pa3pe3HoM 6a1049HOM Kaaubpe // O6padoTka MaTepuajioB nasjaeHuemM. — 2014, — Ne 2 (39).

BemmonHeHs! nccnenoBaHus 1e(OPMUPOBAHHOTO COCTOSIHUSI TIPH MPOKATKE B OTKPBITOM Pa3pe3HOM 0aJoqHOM
KanuOpe npu 3ajade MOoJIOCHl B KaJUOp MO YIJIOM K JIMHUM NPOKaTKu. J{Jsl ncciiegoBaHust M3MEHEHUs TapaMeTpoB
nedopManuu B TMPOIEcce MPOKATKH OBUT MCIONB30BaH mpoduiorpad, KOTOPHIH MO3BOISET W3MEPHUTH JIF000E MECTO
MOJIOCH! 0€3 ero paspe3aHus. AHaJIM3 M3MEHEHUS BBICOTHI (DJIAHIIEB MOKAa3bIBAaeT, YTO IIepel] o4arom jaedopmMaruu
TIpH 3a7a49e MOJIOCHI B OTKPHITHIN pa3pe3Hoi OanovHbIi KanuOp mox yriioMm 7,56° HaOmogaeTcss He3HAYUTENBHBIA POCT
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BBICOTBI 3arOTOBKH. JTO MOXKHO OOBSICHUTH JiehopMaliueil Mojockl B pe3yibraTe u3ruda, a Takke MPUTOKOM MeTajlia
3a CYEeT TOPMOXKEHHS MPOJOJIBEHOTO TeUeHHs mepes oyaroM nedopmarmu. [1o Mepe MpoIBMKEHUST METAJLIA 110 JJIMHE
ouara ne(opMaliy yroJl 3axofia 3aroOTOBKH HECKOJIBKO YMEHbBIIAETCs, a METall MOJIOCHI MPHKUMAETCSl K HUKHEMY
BAJIKY. 3a CUET 3TOTO MPH MPOXOKACHUH MEPEIHUM KOHIIOM IOJIOCHI pacCTOSHHA O0JIbLIe, YeM J1Ba ovara Jedopmaryy,
00’kaTue co CTOPOHBI HIDKHETO BaJIka CTAHOBUTCS NPE00JIaJatoIuM.

KiaioueBbie ciaoBa: neOopMHPOBAHHOE COCTOSIHHE, HEIOKAT, M3THO IONIOCHI, OalodHBIA KamuOp, 3amada
IOZ YTJIOM, CBUHIIOBBI 00OpaseL.

Anpgpees A. A., Kopuak E. C. Pa3paGorka Meroauku ompejejieHHsi 0a30BbIX NapamMeTPOB CHCTEM
yIpaBJieHHs MPOMbILJIEHHBIMH ra3octatamu // O6padoTka maTepuajioB AaBjeHueM. — 2014. — Ne 2 (39)

PaccMoTpeHs! MpuHIMINANIBEHBIE OCOOCHHOCTH CUCTEM YIIPABJIEHHs IIPOMBIIIEHHBIMU ra3octaTtaMmu. IIpoana-
JIM3UPOBAHA THUIOBAsI HUKJIOrpaMMa Ipoliecca ropsuero H30CTaTHYECKOTo PECCOBAHMS, pean3yeMasl B ra30cTaTHye-
CKHX ycTaHOBKaX. Pa3zpaboraHa Meroguka onpeneieHHs Oa30BBIX IIapaMeTPOB CHCTEM YIPABICHUS Ia30CTaTaMy,
a IMEHHO MKOCTH OaJUIOHHOHM CTaHIMH, ITapaMeTPOB KOMIIPECCOPHOM CTaHILMK, BPEMEHHM HAarHETaHUs Ta3a IO MaKCH-
MaJbHOTO Paboyuero AaBJICHUS U €T0 CHIDKCHHS 10 aTMOC(HEPHOTO, BEIMYMHBI IIPOXOJHBIX CEYEHHH OCHOBHBIX I'a30BBIX
Marucrpajeil ynpaBJieHHs BBICOKOTO AaBieHHs. JlaHbl oOmye peKoMeHJanuy Mo 00eceueHNI0 ONTHMAIIBHOM MPpou3-
BOJMTEIBHOCTH I'a30CTaTHYECKON YCTAHOBKHY U HaMJIydlllee KauyecTBO 00pabaThIBaeMBbIX H3IETIHIL.

KonroueBble cjioBa: yCTaHOBKA ra3ocTaTHUecKasi, CHCTeMa YIPABIICHMs, CTAaHIMS OaNIOHHAs, KOMIIpEccop,
KOHTEHHED.

I'op6au E. B., IIanmamapuyk B. A. IIpornosupoBanue HM3HOCOCTOMKOCTH HWHCTPYMEHTA /UISi TAHTC¢HIM-
abHON 00KATKH KOHHYeCKHX JHUIL // O0padoTka MaTepuaJioB JaBjeHueM. — 2014. — Ne 2 (39)

KauecTBo u cebecTOMMOCTh BBIMyCKaeMO# MPOMYKIMH, MOJy4aeMoil 00KaTKOW, B 3HAYUTEIHHON CTENEeHU
CBSI3aHBI C U3HOCOM MHCTpYMeHTa. JINHeHHBIN M3HOC 110 MHCTPYMEHTY paclpelieNiéH HepaBHOMEpHO. B crarbe mpoana-
JM3UPOBAHO paClpele/ieHue JIMHEWHOro HM3HOCAa [0 HMHCTPYMEHTY, HauOONBIINI JIMHEHHBI HM3HOC HaOJIIOIaeM
Ha yJacTKe MHCTPYMEHTA, KOTOPBIH COOTBETCTBYET MOAbEMY oOpasytomeii Ha 30°—40°. [IpeanoxkeHa MeToauKa OIpe-
JEJIeHNs] CTOMKOCTH MHCTPYMEHTAa TPEHMS KaK KOJIMYECTBO OOKATAHHBIX 3arOTOBOK A0 INOCTI)KEHHS NPENesIbHOTO
OTKJIOHEHUs pa3MepoOB MHCTPYMEHTa OT HOMHUHAJIBHOTO pasMepa. OmnpeneneHa CTOHKOCTh WHCTPYMEHTA ISl OOKAaTKU
KOHMYECKOTO AHUIIA AuameTpoMm 102 mm.

KoaroueBble ci1oBa: TaHreHIMaIbHAs 00KaTKa, MHCTPYMEHT TPEHHUS, TMHEHHBIN N3HOC, CTOHKOCTh HHCTPYMEHTA.

I'ynano E. B., Epémun A.O. JHepro3g¢exkTHBHAsT TEXHOJOIHs HAarpeBa MeTalla B KOJbLEBOil me4M
NpH TepeMeHHOIl NPOU3BOAMTEIbHOCTH NPOKATHOro craHa // OOpabdoTka MarepuanoB aaBjieHueM.— 2014.—
Ne 2 (39).

Ha ocHoBe nmpuONMMKEHHBIX aHATUTHYECKUX PEIICHWH 337ad TEIUI00OMEHa B JBIDKYIIEMCS ClIoe pa3paboTaHa
MaTeMaTHuecKass MOJeNb HarpeBa MeTajula B KOJIBLIEBOW Meud MepeA MpOIIMBKON. BBIMOMHEHBI HccienoBaHUs
TETIOBOH pabOTHI IEYH B YCIOBHAX MEPEMEHHON NPON3BOIUTEIGHOCTH IPOKATHOTO CTaHa MPH PeaTU3aliy Pa3IHIHbIX
CIOCOOOB HarpeBa MeTajlla: ¢ MOCTOSHHOW JUIMHOHM OTallIMBaeMbIX 30H; C M3MEHEHHEM JUIMHBI OTAIUIMBAEMbIX 30H;
¢ oOecrie4eHNEeM OCTOSIHHOTO 3aKOHA M3MEHEHHUS CPEIHEMAcCOBOM TEMIIEPATyphl METajula IO JJIMHE OTaIlIMBAEMBIX
30H. [IpuBeseHa oneHka 3Hepro’(PeKTUBHOCTH PACCMOTPEHHBIX CIIOCOOOB HArpeBa M PEKOMEHIIALUH 10 MX UCTIONIB30BAHUIO.
Y CTaHOBIIEHO, YTO peann3alys PacCCMOTPEHHBIX CIIOCOOOB HAarpeBa MeTajlla B KOJIBLIEBOM Meun HEe TpeOyeT OOIbIINX
WHBECTHLMHA M TIpeaNoiaraeT MHHUMAJIBbHYIO PEKOHCTPYKIHIO CHCTEMBI C)KHTaHWSI TOIUIMBA W aBTOMAaTHYECKOTO
YIpaBICHNS TEXHOJIOTHYECKHM IporieccoM. Hambonee SKOHOMHUYHBIM, C TOYKH 3PEHHUS PAacXoja TOIUINBA, SIBISETCS
Croco0 HarpeBa MeTajla ¢ U3MEHEHHNEM [UTMHBI OTAIUTMBAEMBIX 30H €YU B 3aBUCHMOCTH OT HEOOXOANMOH MPOU3BOAN-
TEJIFHOCTH.

KiroueBble cjl0Ba: KojblieBas Ileyb, MaTeMaTH4ecKas MoJelb, CIOCO0 HarpeBa, pacxoi TOIUIUBA,
9HEProdPPEeKTHBHOCTD.

Kopuak E. C., AcraxoBa E.C. Pa3paGoTrka MeToAHMK NOCTPOeHHUS] KHHEMATHMYECKMX CXeM MNpPHBOAA
U NPOEeKTHPOBAHMS KPUBOLIMIHO-NOI3YHHbIX MEXaHH3MOB KpPHUBOIIMNHBIX MamuH // O6padoTka MaTepuasioB
nasJjienneM. — 2014. — Ne 2 (39).

PaccMoTpeHBl METONMKHM MOCTPOEHHS KUHEMAaTHYECKUX CXEM IPHBOJA M IMPOCKTUPOBAHUS KPUBOIIMUIIHO-
MIOJI3YHHOTO MEXaHM3Ma KPHBOLIMITHBIX Ky3HEUHO-IIPECCOBBIX MAIIMH I 00eCTIeYeHNs] HanOoJIbIel palioOHaIbHOCTH
UX KOHCTPYKUMH H 3(dekTuBHOCTH padOTHL. J[aHbl peKOMEHAAIMH 10 MPUMEHEHHI0O MHOTOCTYIEHYATBHIX HPUBOIOB
IUTSl MAlIMH Pa3iIMYHOr0 TEXHOJOTHYECKOr0 Ha3HAUeHMS C paclpeleieHueM OOIIero MepeiaToyHOro Yucia MEXIy
crynensimu. [IpuBeneHa meTonuka moadopa THNa IJIaBHOTO Baja [UIsi KOHKPETHOM MallHBI, OTNPEAETECHNsI UX OCHOBHBIX
KOHCTPYKTHBHBIX ITapaMETPOB U IOCIIEOBATEINFHOCTH KOHCTPYHpOBaHHUs. [IpencraBieHbl KOHCTPYKTHBHBIC UCIIOTHEHHUS
Pa3IMYHBIX KHHEMAaTHYECKHX CXEM COBPEMEHHBIX KPHBOLIMIIHBIX MAIINH U UX TJIABHBIX BaJIOB.

KaioueBsie ciioBa: npecc KpUBOIIUITHBIN, Ball TJIaBHBIN, IIATYH, CXeMa KHHEMaTHYeCKas!, KPHBOILIUIT
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HonusHenko JI. B., Epémkun E. A., Bouanos I1. A. IloBbileHHe HAIE:KHOCTH PadoThI CHCTEMBbI YIIpaBJie-
HHUSI TAPOBO3AYIIHBIMH INTAMIOBOYHBIME MoJIoTamMu // O0paboTka MaTepuajioB 1aBjeHueM. — 2014. — Ne 2 (39).

PaccMoTpeHa HOBasg KOHCTPYKLHS CHUCTEMBI YIIPaBJICHUS NapOBO3AYLIHBIMU IITAMIOBOYHBIMH MOJIOTaMH,
OCHOBHBIM 3JIEMEHTOM KOTOPOH SIBJISIOTCS /IBa KIIallaHHO-PACHPEICIMTEIbHBIX OJI0Ka, KOTOPBIE YCTAaHOBIEHBI HEIO-
CPE/ICTBEHHO Ha MOJIMIMHAPOBYIO IUIUTY O 00€ CTOPOHBI OT pabodero muwinHApa. IlpencraBiena u onvcana mHeBMa-
THYECKas CXeMa yIpaBJICHHUs KIallaHHO-PaCTIPEACIUTEIbHBIMU OJIOKaMH, B KOTOPOH B Ka4ECTBE 3HEPTOHOCHUTEIS UCTIONb-
3yeTrcst cxaThli Bo3ayx moj gasieHueM 0,6—0,8 MIla, nonaBaemslil OT 1eX0BOM ceTeBoi maructpainu. [IpuBeneHs
HEJOCTaTKH paHee dKCILTyaTHPYEMbIX CHCTEM YIIPABICHUS MapOBO3AYIIHBIMH IITAMIIOBOYHBIME MoOJIOTaMH. [Ipmme-
HEHHE HOBOW KOHCTPYKIIUH CHCTEMBI YIIPABJICHHS MO3BOJHUT CYIIECTBEHHO MOBBICUTH HAJEKHOCTH €€ pabOThI U PabOTHI
0a30BBIX JeTajell MOJIOTa, a TakkKe YIyYIIUTh IEIBIA DS TOoKa3aTelnel XapaKTepU3YIOMMX KadecTBO e paboThHI
1 00CITY)KUBaHUSL.

KiroueBble  cjl0Ba: DapOBO3NYLIHBIM  IUTAMIIOBOYHBIM  MOJOT, CHCTEMa YIIPABJICHUS, KIJIAIIaHHO-
pacnpeienuTebHbIe OJI0KH, SJHEPTHs yapa, IOTePH SHEPrOHOCUTEIIS], HaJISKHOCTh paboThl 0a30BbIX JAeTalel MOJIOTA.

|IHaMapm1 10. E), Xousieuk O. B., Bopuc P. C. Pa6o4uue kamephl 3JIeKTPOrHAPABJIHYECKUX YCTAHOBOK //
O06padoTka MmaTepuasoB gaBjieHueM. — 2014. — Ne 2 (39).

PaccMoTpeHbl mapaMeTphl AJIEKTPOTHIPABINYECKON INTAMIIOBKH. OJHEPrusl YIapHOW BOJIHBI, JaBICHHE
Ha ee (h)poHTe, a TaKKe DHEPrHs T'MIPOINOTOKA ONPENeNsioT d(PEeKTUBHOCTh JaHHOTO mporecca. [loatomy k paboueit
KaMepe TpenbsBisieTcst psa TpeboBaHuil. s MakcMMaibHOW 3(QQEKTUBHOCTH Ipolecca HE0OOXOAUMO 00ecreuuTh
MaKCUMAaJIFHO BO3MOYKHBIC 3HAUCHUsI YKA3aHHBIX BBIIIE IMApaMETPOB IIPU JAHHOM JJIEKTpHYecKoM pexume. Kpome Toro,
JKeJaTeJIbHO JOCTUYh PABHOMEPHOCTH 3THX MApaMETPOB 110 IUIOMIAN BEIXOAHOTO cedeHus. OHUM W3 ONpEeessIoNX
(haKTOpPOB MpoOIIECCa IMEKTPOTUIPABINICCKON MITAMIIOBKH SBISIETCS TPOCTOTA U3TOTOBIICHUS pabouell KaMephl U CTOM-
KOCTB €€ TPH JKCIUTyaTauy. MakcuMasbHasi SHEPTHs yIapHOH BOJHBI MOKET OBITH IOTy4€Ha MPH COONIOACHUH HEKO-
TOPBIX yCIOBHH. Tak BHYTPEHHSSI TOJIOCTh KaMEPhl JOJDKHA 00ECIEUNBATh KOHTPOIHPYEMOE OTPayKeHUE yJaPHON BOJIHBI
Y HallpaBJICHUE €€ B BBIXOJHOE CEYEHHE, a TOTEPH NPH OTPa’KeHUH AOJDKHBI ObITh MUHUMAaNBHBIMU. B pabote paccMoT-
peHa BO3MOXKHOCTh 3HauMTenbHoro nosbimenus K.II.JI. mpouecca 3a cueT onTUMHU3aMy KOHCTPYKIUH pabodeil kaMepsl
ANIEKTPOTHIPABINICCKON YCTaHOBKH. KOHCTpyKIHs paboueii kaMephl JODKHA 00eCIieunBaTh MaKCUMAITBHO 3(h(EKTHBHOE
npeoOpa3oBaHKe IEKTPUIECKON SJHEPTUU B MEXaHUYECKYIO PabOTy IUIaCTUYECKON 1e(hOpMalii 3ar0TOBKH.

KaioueBsbie ciioBa: paboune Kamepbl, 3JEeKTPOrUAPABIMYECKOH ITAMIIOBKA, SHEPTUs yIapHOI BOJIHBI, BHYT-
PEHHSS MOJIOCTD, aMIUIMTYyJa OTPAKEHHBIX BOJIH, JJICKTPOA, KOHCTPYKIMH pabodyel KaMepbl, COOCHbIE SJUTUIITHUECKHE
napabosnounsbl, GoKyc MapadoIonI0B.

AsTymenko A. B. CTpyKTypHbIii CHHTE3 NPHKMMHBIX MEXaHH3MOB MeXaHM4ecKHX npeccos // O0pabdoTka
MaTepuasoB AaBjaeHueM. — 2014, — Ne 2 (39).

PaccMoTpeHBI BOIIPOCH! CTPYKTYPHOTO CHHTE3a MCTIONHUTENBHBIX IPYXKMMHBIX MEXaHH3MOB BBITSDKHBIX TTPECCOB.
Hcxons u3 GyHKIMOHATIBHOTO HA3HAYEHUS MEXaHU3MOB, OIPEJIeNICHbl OCHOBHBIE TEXHOJIOTUYECKUE U KOHCTPYKTHBHBIE
TpeOOBaHMUS, KOTOPHIM JOJDKHBI yJOBICTBOPATH CO3JaBAacMble CTPYKTYpHBIE CXEMbl MeXaHW3MOB. J[ng obecrieueHus
JUIUTENLHOH OCTAaHOBKH IPHKUMHOTO IOJI3YHA B IIEPHOA pabodero Xxoia MOTyT ObITh HCIIOJIb30BaHbl TOJIBKO MHOT03BE-
HHBIE PBIYAXHBIE M 3y04aTo-pblyakHble MexaHu3Ma. OCHOBHBIM KPUTEPUEM IIPH UX CTPYKTYPHOM CHHTE3€ SIBIISIETCS
KOJIMYECTBO M PACIOJIOKEHNE DKCTPEMANBbHBIX 3HaYCHUI (DYHKIMK TepeMelleHns] BeJoMoro 3BeHa. [ obecneueHus
TpeOyeMOoro JUTUTENLHOTO BBICTOSI ITOJI3yHA HEOOXOMMO HCIIOJIb30BaHHE HE MEHEE 4eM BOCHMHU3BEHHOIO MEXaHHM3Ma
¢ obecrieyeHreM BOCbMH SKCTPEMaJIbHBIX 3HAUCHUH. 3a/iauya CHHTE3a CBOANUTCS K OIIPE/ICNICHUIO TAKUX Pa3MEPOB 3BEHHEB
MEXaHHM3Ma, [IPYU KOTOPBIX IPONUCXOJUT MHOTOKPATHOE IIPOX0XKJICHHE KOHEYHBIX apHUPOB BEIOMBIX 3BEHBEB KaXIOTO
COCTAaBIISFOILIETO MEXaHNU3Ma Yepe3 OJTHH U Te e OJIM3KOPACIONI0KEHHBIE TOUKH.

KaroueBsble c10Ba: npecc, NCTIOTHUTENBHBIA MEXaHU3M, CHHTE3, IIapaMeTp, LesieBast (yHKLU, BBICTOH, orpa-
HUYCHHS, 9KCTPEMyM, (QYHKIHS TTOJI0KEHHUSL.
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AHOTAIII

AmomnH FO. A. OcoGeHHOCTH MeXaHMKM TBepAOro Teja B mnepeMeHHbIX Jlarpamka // OQOpoOka
MarepiauaiB Tuckom. — 2014. — Ne 2 (39).

Po3rsiHyTO 0COOIMBOCTI Ta MepeBark OMUcy pyxy abCOJIIOTHO TBepAUX i Ae(OPMIBHUX TUT Y IPOCTOPI 3MIHHUX
Jlarpamxa, B TOMY 4HCIIi 32 paxXyHOK BUKOPUCTAaHHS IIPUHIIUITY CYNEPIIO3MIT 1 epexo/Iy 10 HOBUX 3aXOJiB aedopmallii,
MIOTO/KEHUM 3 y3arajJbHEHHM 3aKOHOM pyXy. Taka MeTo/iuKa J03BOJISE€ OTPUMYBATH 0E3MIOCEPEAHBO PIBHSHHS PYXY
CKJIQIHUX MPOIIECIB, BAKOPHCTOBYIOYH BiJIOMIi PIIICHHS I OUTBIN MPOCTUX CKIaaoBuX. JludepeHiitoBaHHs piBHSIHb
PYXy 32 4acoM 1 MPOCTOpY BU3HAYAE XAPAKTEPUCTUKH Ae(OPMOBAHOTO i, SIKIIIO BiIOMI BIACTUBOCTI, HAIIPY>KEHOTO CTaHIB.
OMiHKy TOYHOCTI pilIEHHS MOXKHA IIPOBOJUTH 3 BUKOHAHHA AM(EpeHmialbHUX PIBHSAHb PyXy a0o piBHOBAarw.
st minBUIIEHHS TOYHOCTI Pe3yNbTaTiB 3HAYCHHS BapiHOBaHUX MapaMeTpiB, BUKOPUCTOBYBAaHHX B PIBHSAHHIX PYyXY,
MOXHa YTOYHHTH 3 YMOBHM MIHIMYMY iHTErpajbHOI MOTYXHOCTI nedopmarii, 32 aHanori€ro 3i 3BUYAHUM METOJIOM
BEPXHBOI OLIIHKH.

KuaroyoBi cjoBa: piBHSHHS pyxXy, NPHUHIIUN CYIIEPIIO3UIi, 3ax0oau nedopmailii, 3aK0oH 30epexeHHsT eHepril,
(i3U9HI BIACTHBOCTI.

AmkenbsHen A. B. MaremaTuune Moe1l0BaHHs (JOPMO3MiHU 3aT0TOBKH NPH BIIPOBA/ZKEHHI KiTbIIEBOT0
KOHYCHOro iHcTpyMeHTy // O0po0ka MaTepiamiB TuckoM. — 2014, — Ne 2 (39).

[IpencraBneni pe3ysibTaTd MaTEeMaTHYHOTO MOJENIOBAHHS 3 3aCTOCYBAaHHSM HPOTPAaMHOTO MPOIYKTY
«Forge3», popmonsmenenus Meraiy, po3noaii aedopmailii, po3rmoai TeMIepaTypH, i po3noAii HaupyKeHb B Tepepisi
3arOTOBKM IIPU BUKOPHCTaHHI TE€XHOJIOTIYHOTO KUIBIIEBOTO KOHYCHOTO iHCTpyMEHTY. JlaHWH TEXHOJOTIYHUH 1HCTpY-
MEHT BUKOPHCTOBYETHCS sl OTPUMAHHS BUIBHOI KyBaHHSIM MTOKOBOK THITY JIUCKIB 3 YCTYIIaMH, 3 TIOANIBIIOI0 OCAIKOI0
OTPHUMAaHO]I 3arOTOBKH B MOKJIAJHOM KUIBI 17151 popMyBaHHS OCTaTOYHOI ()OPMHU TIOKOBKHU.

KuarouoBi ciioBa: Mertan, BiTbHAa KOBKA, MOJICIIOBAHHS, IIOKOBKA, PO3IIOILT TEMIIEPATYPH.

BopoBuk I1. B. Anajiz HanpyskeH0-1e()OpMOBAHOI0 CTAHY METAJLY NPH PO3/iJieHHI KBAAPATHOr0 npodinio
Ha HOkUIAX // O0podka maTepiaiB THCKOM. — 2014, — Ne 2 (39).

BurkoHaHO TEOpeTHYHI JOCIIHKEHHS HaMpyKeHO-e(OPMOBAHOTO CTaHy METaly MpPU PO3JIEHHI KBaJpaTHUX
npoduIiB Ha HOXKHISAX 3 METOK PO3LIMPEHHS YSBICHHS MPO TMPOTIKAHHS MPOLECY NUIAXOM aHali3y HampyXKeHO-
Ne(pOPMOBAHOTO CTaHY METAIy B OCEPEIKY PI3KU 3 ypaxyBaHHIM TEXHOJOTIYHHX OCOOJMBOCTEH peaizalii. B ocHOBY
JIOCII/PKEHHS TIOKJIaJeHO METOJ CKIHYeHUX esleMeHTiB. Bynu po3poOneni matemaTnyni 3D mMozeni mpouecy pi3kH KBa-
JpaTHOTO TPOQUI0 Mapaie’lbHUMU 1 (JaCOHHUMH HOXKaMH. Pe3ysibTaTé MOZIETIoBaHHs MOKa3ylOTh BUCOKUH CTYIIHB
30DKHOCTI 3 €KCIepUMEHTAIGHIMI JaHUMH, OTPUMaHMMH Ha NpHKJIaai amoMiHieBoro cruaBy AA6066. PosrsHyTo
0COOJIMBOCTI PO3MOINY 1 MpHBEICHA SIKICHA 1 KUIbKICHA OIiHKA PO3MOALIIB IHTEHCUBHOCTI IIACTUYHUX JleopMaril,
IHTCHCHBHOCTI Halpy»eHb Ta MOKA3HHWKA JXOPCTKOCTI HANpPYKEHOTO CTaHy. PO3MMPEeHO YSABICHHS MpPO HPOLECH,
0 TPOTIKAOTh B METAJi MPH MOAUII HOTO Ha HOXHIAX. BKazyeThcs HA MOMIJIHMBICTH PO3BHTKY METONY PO3PAXyHKY
CHIIM Pi3aHHA 1 MIBUIIEHHS Horo TOYHOCTI. PesymbraTét poboTH MOXYTh OyTH BHKOPHCTaHI MPH MMOJATBIINX JOCIHi-
JOKEHHSIX PO3IIIOBHX Omeparliii pacoHHNX mpodiiB Ha HOXKHUIIX.

KarouoBi ciioBa: kBagpatHuii mpodinb, cuiia pi3ku, HOXKHI, HIK, HAPYKeHO-1e(hOPMOBAHUIA CTaH.

I'pymiko O. B. IlapameTpu KapT AesiKHX MeTAJIB i cIu1aBiB 11 mo0yI0BH AiarpaM MJIACTHYHOCTI i omiHKH
nepopmoBHocTi / O0podka maTepiaaiB Tuckom. — 2014. — Ne 2 (39).

PoGora npucBsiueHa akTyaIpbHOMY 3aBJIaHHIO OOYAOBH JliarpaM IUIACTUYHOCTI JUIs MaTepiatiB, 110 BIMKOPHUC-
TOBYIOThCS JJIS XOJIOJHOTO ILIACTUYHOTO (popMO3MiHEHHSA. MeTor poOOTH € BH3HAUCHHS MapaMeTpiB TiarpaM IIacTH-
YHOCTI JJIst iX 3aCTOCYBaHHS B KPUTEPisAX Ae(POPMOBHOCTI. B SKOCTI MOKa3HUKA HANPYKEHOTO CTaHy NMPUHHATA cyMma
BIJIHOCHUX TOJIOBHHX HampyXeHb 3 KoedillieHTaMu iX BIUMBY. Jliarpamy IIACTHYHOCTI 3a JOTIOMOTOK JTAHOTO MOKa3-
HUKA MPOITOHYETHCS allPpOKCUMYBATH €KCIIOHEHINIambHOI0 QyHKIiEr0. KoedimieHTn BIIMBY 1 alpokcuMallii € mapamer-
pamu KapTu Matepiany ais imeHTudikamii foro miactuaHocTi. 1IInaxom perpeciifHoro aHamizy BUKOHaHUH po3paxyHOK
rmapaMeTpiB KapTH JECATH CIUIaBiB HA OCHOBI BUIPOOYBAaHHS 3pa3KiB B YMOBaX 3pYIICHHS, OJHOOCHOTO PO3TATYBAaHHS,
ockoi AedopmManii i piBHOMIPHOTO JBOBICHOTO PO3TATYBaHHs. BUKOpHUCTaHHs Iiarpamu IJIacTHYHOCTI B aedopma-
LIHUX KPUTEPISX [UIs NPOLECIB, IO MPOTIKAIOTh B 00JIACTI JOAATHBOTO IiIPOCTATUYHOTO THCKY, MOYKE YTOUHUTH 3HA-
YEHHSI CTYIEHs] BAKOPUCTAHHS 3aracy MUIACTUYHOCTI 10 2-X pasiB. Lle 103BoIIsi€ MOHU3KUTH MPOTHO30BaHy BIPOTiIHICTH
pyHHYBaHHS B mpoliecax oOpoOKH THCKOM, MapaMeTpH SKUX pO3paxoBaHi 3 MiHIMAIBHHMU 3anacamu 1o aedopmarisx
pyHHYBaHHS.

KarouoBi cioBa: kapra marepiairy, nmapameTp Halpy>XeHOTO CTaHy, Aiarpama IUIaCTHYHOCTI, pyWHYBaHHS,
BHUIPOOOBYaHHS.
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I'pszeB M. B., fIkojeB C. C., PemueB K. C. OniHka BIUIMBY TEXHOJIOTiYHHX MapaMeTpiB Ha CHJIOBI
PeKUMH NpoLecy BUTSKKH 3 MOTOHIIEGHHSIM /IBOIIAPOBUX AHI30TPONMHMX 3MilHIOIOYMX MaTepiadiB // O6podka
MarepiauaiB TuckoMm. — 2014. — Ne 2 (39).

[Tpn BUrOTOBJIEHHI MTOCYANH BHCOKOT'O THCKY MOTPIOHO ChOpMyBaTH TaKi MEXaHI4HI BJIaCTHBOCTI Marepiary
BHpOOiB, sIKi 3a0e3nedyBainy HaliliHI yMOBH ekciuryaTamii. Haibinpin pamioHaqTbHO OTPUMYBATH iX 3 JBOIIAPOBUX
MaTepiaiB 3 pi3HUMH MEXaHIYHIMH BIIACTHBOCTSIMH BUTSDKKOIO 3 YTOHEHHEM CTiHKH. Y poOOTi HaBeIeHa MaTeMaTHIHA
MOJIeNIb TIPOIIECY BHUTSIKKM 3 YTOHEHHEM JBOIIAPOBUX aHI30TPOIHUX 3MIIHIOIOYMX MaTepianiB. 3po0iieHa OIliHKa
CHJIOBHX IIapaMeTpiB IPOIECY BHUTSHKKH 3 ITOTOHIICHHSM JBOIIAPOBUX aHI30TPONMHMX 3MIIHIOIOYHMX MaTepiaiiB.
BcTaHOBICHO BITMB KyTa KOHYCHOCTI MaTpHIli, TEPTS HA IIyaHCOHi, Koe(]illieHTa MOTOHIICHHS Ha CHJIOBI PEXUMU
PO3IIISIHYTOTO IPOLECy.

KoaiouoBi ciioBa: BUTSHKKA 3 YTOHEHHEM, JIBOIIAPOBI MaTepialiy, CHiIa, TepTs, KOe(illieHT MOTOHIICHHS.

Hoopos 1. B.,, ChomiueB A. B., HoBikoB b. O., I'erbMman O. B. MeTonnka aHajJoroBoro MoJejJi0BaHHS
KiHemaTuku npouecy ocaaku / O6podka matepiaiiB Tuckom. — 2014. — Ne 2 (39).

Po3pobneHo MeTomuKy aHaJOroBOro0 MOJACIIOBAHHS TPOLIECY OCAJKH 3 BUKOPHCTAHHIM MPYXHO Ae(OpMOBAHOI
MIPY’KUHU CTUCKY, IO 0a3yeThcs Ha BUKOPUCTAHHI OJHUX 1 THX CaMHX PIBHSHB JJS OmHCy (HOPMO3MIHH 3arOTOBKU
B IIPYXKHIH 1 TulacTuuHiil 3oHax nedopmanii BeraHoBneHunit B3aeMo3B 130K XapakTepy 3MiHU IIBUAKOCTI Aedopmarii
3arOTOBKHU MPH OCA/III 31 3MiHOK KPOKY BUTKIB MPYXKHHH MMPU CTATHYHOMY Ta THHAMIYHOMY HABAHTAXKCHHSX. 3 BHKO-
PHUCTaHHSM Cy4acHHX 3aco0iB HU(POBOI KIHO3HOMKH 1 NMEpCOHAIBLHUX KOMIT'IOTEPIiB IPH aHami3i JedopMarlii BUTKIB
MIPYKUHU CTHUCKY IOBEIEHO, IO JIHIMHAN 3aKOH PO3IOALTY MIBHAKOCTI AedopMariii 3arOTOBKH MO BHUCOTI 3aTOTOBKH,
II0 OCA/IKYETHCSI, HE BIJIIOBIIAE pealibHIl YMOBI MPOLIECY OCAJKH, 1[0 BUILIMBAE 3 YMOBH CTAJIOCTI 00’€My Marepiairy
3arOTOBKH B MpoIeci Horo popMoyTBOPEHHSI.

KoarodoBi cioBa: aHajoroBe MOIENIOBaHHS, OCaKa, NPYKHHA CTHCKY, NPYXKHA Ta IUIACTHYHA Hedopmaris,
U(ppoBa KiHO3HOMKa, IIBUAKICTH Ae(OpMalIii 3ar0TOBKH.

Miriukina H. I'., Byt O. 0. MopenoBanH MeTOA0M CKiHYEHMX eJIeMEHTIiB mpouecy BHIPSIMJEHHS
B YMOBaX O/IHONIepPeXiIHOI0 ITAMNyBaHHA TpiliHUKiIB / O0po0ka MaTepianiB TuckoM. — 2014. — Ne 2 (39).

CyLibHOLITAMIIOBAHI €IEMEHTH TPYOOIPOBIAHUX CHUCTEM 3 BIATANYKEHHSIMH — TPIMHUKH Ta XPECTOBUHH —
IIMPOKO BUKOPUCTOBYIOTHCS B PI3HUX Tally3siX MPOMHUCIOBOCTI 1 HAPOAHOTO TocrojaapcTsa. IIpomec BUTOTOBICHHS
MOTIOHMX JeTalneil 3a OUH TEXHOJIOTIYHAN TIepeXill, 3aIpOIIOHOBAHII aBTOpaMH Y PaHHIX poOOTax, MICTUTh OIEpaIliio
BUIPAMIICHHS. YaCTHHH JHA BiBOAY Y CTIHKY BiATaly’KCHHS I'OTOBOTO TpiiiHHMKa. BHKOHaHO MozentoBaHHS HpoLecy
BUNPSMIICHHSI B YMOBaX OJTHOIIEPEXiHOTO IITaMITyBaHHS TPIHHHUKIB METOJIOM CKIHUEHHX €JIEMEHTIB 3 BUKOPUCTaHHIM
CAE-cucremn DEFORM-2D. TlopiBHSHHS pe3ysbTaTiB, OTPUMAaHUX IIPH MOJICIIOBaHHI, 3 Pe3yJIbTaTaMH TEOPETHIYHHUX
po3paxyH1<113 1 (PI3MYHUX EKCIIEPUMEHTIB, a TAKOXK 3arajbHa KapTHHa (hopMO3MIHM J03BOJISIOTE BBAXKAaTH MOJIEINb a/IeK-
BaTHOIO 1 IPUIATHOO AJIS IOJAIbIIOT0 BUKOPHCTAHHA Y IOCIIKEHHAX IPOLECY BUIPSIMIICHHS.

Kiro4oBi ciioBa: BUNpsiMiIeHHs, Harpy>keHHs, eopmanii, monemosanns, CAE-cucrema.

Hikonenko P. C., ®pouos €. A., Kyxap B. B. MoaeaoBanHusi ¢opMO3MiHH 3aTOTOBKH IIPU 0CAXKYBaHHI
ONMYKJIMMH 00HKaMM 3 BHUKOPHCTAHHSM METOIMKHU IJIAHYBaHHS ekcnepuMeHTy / O0podka MmaTepiaiiB THCKOM. —
2014. — Ne 2 (39).

Po3pobriena meroanka AociimKeHHS (HOPMO3MIHA NUIIHAPUIHUX 3arOTOBOK IMPH OCAKYBaHHI OMyKIHMH
paniyCHUMH ITOJOBXEHUMH OOHKaMHM B ITaKeTi KOMII IOTEPHOTO KiHIIEBO-EIEMEHTHOTO MOJICIIIOBaHHS 3 BUKOPUCTAH-
HSIM METOAMKH IIJIaHyBaHHS €KCIIEPUMEHTY. B pe3yibTati NociiKeHb OTpUMaHi JaHi, sKi JO3BOJIAIOTH ITPOTHO3YBa-
TH 3MiHy MaKpOIOKa3HUKIB (OPMO3MIHH IIMITIHIPHUIHOI 3arOTOBKMA IIPH OCaHKyBaHHI ONMYKIMMH OOWKaMH,
10 BPaXxOBYIOTh BHXI/IHI PO3MipH 3aroTOBKH i reoMeTpito 1ehopMyr0d0oro iHCTpyMeHTY. BcTaHOBIIEHI OCHOBHI 3aK0-
HOMIPHOCTI ()OPMO3MIHM 3arOTOBOK TPH OCAJKyBaHHI OMYyKJIMMH OOIKamH, IO JO3BOJSIOTH BU3HAYATH PO3MIpH
po¢iTbOBAHOI 3ar0TOBKH Iicis AeOopMyBaHHsS B 3aJIS)KHOCTI Bix 11 BUXiTHHX ra®apuTiB, BEIMYMHH OOTHCHEHHS
i pamiycy OOWKiB. AJCKBaTHICTh OTPUMAHUX PErpecifHUX MOJeNel MiATBEpKYEThCS 3HAUeHHAME KpuTepito dimepa

(MakcuManpHe 3Ha4YeHHs F :2,50879<ka =3,24), a BiATBOpIOBaHICTh — BeJIMYMHAMHU Kputepito Koxpena

(Gpy = 0.0625 <G g 5,= 0,4546) .

Kuaro4oBi cjioBa: mutiHApIYHA 3aTOTOBKA, OCAKYBaHHS, TIONIEPEIHE MPOQLTIOBAHHS, OIMyKIi O0MKH, popmo-
3MIHEHHSI, CTYIIHb OOTUCHEHHS, HEPIBHOMIPHICTb eopMallii, INIaHyBaHHS €KCIICPUMEHTY.

, Boposik II. B., Ilerpos II. O. ImiTtaniiine Moae/J0BaHHs CHEKTPY Po0040ro HABAHTA-
JKeHHS1 Npouecy IMONEepPeYyHOro pi3aHHs copToBUX npodiniB Ha Hoxuuax / O0podka MartepialiB THCKOM. —
2014. — Ne 2 (39).

B crarTi nmpoBeaeHo 0OIPYHTOBYBaHHS 3aCTOCYBAaHHS IMITAal[ifHOrO MOJENIOBaHH:I, 30KpeMa MeTony MoHTe-
Kapno, st omiHKY cTyneHs po3KHIy TEXHOJIOTIYHMX HABAaHTaKEHb 1 OOJIIKY pealibHOI KapTHHU HaBaHTAXXCHHS COPTO-
BUX HOXHIIb. BuaineHi HaiiBaroMimi (akTopu BapifoOBaHHS, IO JO3BOJISIOTH KUTbKICHO OLIHUTH XapakTep (dopmyBaHH
CIEKTPY poOOYMX HaBaHTaXeHb. IIpPOBEJEHO MOJENIOBAHHS CHEKTPY pOOOUOro HAaBaHTAXKEHHS U1 Pi3HUX npoqnt
B IIepepaxyHKy Ha CKBIBJICHTHHWH 3a IuTomero kBajapaT. OTpuMaHi pe3yabTaTH MOXKYTh CIPHATH ITOJAIBIINM JIOCHTi-
JOKEHHSIM TIpoIIecy pizaHHS (aCOHHHUX MPOQiTiB Ha HOXHUILIX 1 IMiIBUIIEHHIO HAIHHOCTI iX poOOTH B peabHIX BUPOO-
HUYHMX YMOBaXx.
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Koarouosi ciioBa: MojemoBanHsi, Mmetol MonTe-Kapiio, koedilieHT Bapiallii, monepevHe pizaHHs, CHia pi3aHHsL.

SAxosaes C. C., [Inatonos B. I, ITacunkos A. A. Oninka cujI0BMX napamMeTpiB nepiioi onepauii KoMoOi-
HOBAHOI BHUTSIKKM AaHI30TPONHOro Mmartepiany Ha pagianbhiii MaTpunmi B pexxumi mo3yuyocti / O0polOka
MaTepiaaiB TuckoM. — 2014. — Ne 2 (39).

BuTskka € ofHi€ro 3 HalHOLIBII MOMIMPEHUX OIepaliil JUCTOBOTO MITaMITyBaHHS JISl BUTOTOBJICHHS IMJIIH]-
PUYHHX BUPOOIB 3 TOBCTUM JTHOM 1 TOHKOIO CTiHKOI. [HTeHCcHdiKalis nporecy riam00Koi BUTSHKKH MOXKe OyTH JOCST-
HyTa KOMOIHOBaHOI BUTSDKKOIO, SIKa XapaKTEePU3YETHCS OHOYACHOIO 3MIHOIO JiaMeTpa BUTATA€ThCs 3aTOTOBKH 1 TOB-
e cTiHkd. Leit meton 1o3Bosisie OTpUMYBaTH BUPOOH 3 MiJBUILEHOI TOYHICTIO XapaKTEPUCTUK, OUIBII 3MIIHEHOT
CTIHKOIO, JIOCSTaTH BEJIMKHX CTyNEHIB AedopMaliii B MOPIBHSHHI 3 METOJAMH BHUTSDKKH 1 BUTSDKKH 3 TOTOHIICHHSIM,
110 PU3BOAUTE J0 3HAYHOTO CKOPOUCHHS YHCIIA ONEepaliil TEXHOJIOTIYHOTO mpowuecy. Y CTaTTi MPOBEAECHO TEOPETHIHE
JOCTIKCHHS KIHEMATHKH Tedii, HAPY>KEHOTO 1 1e()OpMOBAHOTO CTaHIB, CHIIOBUX PEKUMIB IEpIIO] omnepartii i30TepMi-
YHOI KOMOIHOBAaHOT BUTSDKKM ILWJIIHIAPUYHUX JAETalell 3 TPaHCBEPCAIBHO- 130TPOIHOTO MaTepialy depe3 paaiajbHy
MaTPHIIO B PEKUMI TIOB3yUOCTi.

Karouogi ciioBa: koMOiHOBaHa BUTSKKA, CHIIA, NIBUAKICTh, MAaTPHLLS, TyaHCOH, HANPYTH, AedopMallii, TepTs.

Auies 1. C., /Koankos 4. I'., I'pavos 1. A. JlocnimzkeHHs1 npouecy KyBaHHSl INIMT IUIOCKHMH Ooifikamu
3i ckocoM // Ob6podka maTepianiB THckoOM. — 2014. — Ne 2 (39).

Haii6inpm onTuMansHUM IHCTPYMEHTOM M7l KYBaHHS MOKOBOK THITY TUIMT € TUIOCKI OOMKH 31 CKOIICHOIO
KPOMKOI0. 3 BUKOPHUCTAHHSM METONY CKIHYEHHHX EJIEMEHTIB NPOBEICHO MOJCIIOBAHHSA IIpeca KyBaHHS 3arOTOBKH
3 Matepiany 38XHM mrockumu 00WKaMH 31 CKOIIEHOI0 KPOMKOI0. BCTaHOBIIEHO, IO PO3MIPH KPOMKH 1 PEXKHUM MPOTSI-
TYBaHHS MalOTh 3HAaYHWH BIUIMB Ha HAIpyXEeHO-Ie(QOpPMOBAHMN CTAaH 3arOTOBKH. 3a pe3yJIbTaTaMH MOJEITIOBAHHS
BU3HAYECHO ONTHMAJIBHI TapaMEeTpH IHCTPYMEHTY JUIS OTPHUMAaHHS ITOKOBOK THITY IUIUT 3 MiHIMAaJIbHUMH BiIXWICHHSIMHA
(opMH 1 HaMEHIIIOIO BIPOTIAHICTIO YTBOPEHHSI OBEPXHEBUX TPILIMH. TakuM YMHOM, PEKOMEHAYETHCS BUKOPHUCTOBY-
BaTH 0OIKH 3 KyToM ckocy KpoMku 10—15° i BinHOCHOIO toBxkuHOMO (acku 0,35-0,45.

KoarodoBi ciioBa: npoTshkka, KyBaHHs, METO/I CKIHUEHHX €JIEMEHTIB, MOJICIIIOBAHHSI, IHTEHCUBHICTH JeopMalliii,
IJIOCK] OOHKH.

I'pauos L. A., 3auropes B. M., Yikora SI. M., Koankos 5I. I'. 3MeHIIeHHS MeTAJ0EMHOCTI CKJIAJIHO
npopiiboBaHUX MOPOKHUCTHX BHUPOOGIB 10 OTPUMYIOTH KyBaHHSM // O0podka maTtepiajniB THckoMm. —2014. —
Ne 2 (39).

[poBeneHo aHami3 MPOLECIB KyBaHHS MOPOKHUCTUX CKIAIHO MPOGIIbOBAHUX MOKOBOK. BCTaHOBIEHO, IO Taki
BUPOOU MOXKIIMBO OTPUMYBATH Ha OCHOBI 3aCTOCYBAaHHS CIEMEHTIB IITaMITyBaHHs. BcTaHOBIEHO HAMOIMBIT TOUITHHUIHA
crocib OTpUMaHHs TakuxX BUPOOIB, SIKUM € po3naya. [IpoBeeHO MaTeMaTHYHE MO/ICTIOBAHHS TPOLIECIB KYBaHHS CKJIATHO
npodisboBaHuX BUpoOiB. BeTaHOBIEHO 0c00IMBOCTI (POPMO3MIHM 3ar0TOBKH B MPOLIECi po3/ayi pi3HUM IHCTPYMEHTOM.
BusHaueHo, 1110 nonepeHe npodintoBaHHs 3ar0TOBKH JI03BOJISIE OTPUMATH SIKICHHI BUPIO 3 MIHIMAJIbHUMU MPHUITY CKAMU.

Koro4doBi ciioBa: KyBaHHS, IITAMITYBaHHS, MOACTIOBaHHS, METOJl CKIHUEHHUX €JIEMEHTIB, IPOTIKKA, po3aya,
PO3KOYYBaHHS.

Mapxkosa M. O., Puzak I1. I. ®opmo3MiHeHHsI MOPOKHIX NOKOBOK B Mpoueci NPOTATyBaHHs 0e3 onpaBKu
Oolikamu 3i ckocamu // O6podka maTtepiajiB Tuckom. — 2014. — Ne 2 (39).

Y po0oTi 3anpoIOHOBaHO HOBHMH TEXHOJIOTTYHMH MPOIEC KyBaHHS IyCTOTUIMX MOKOBOK BHPI3HMMH OOHKamu
31 ckocamH. JloCniKeHHsI TIpoLiecy KyBaHHS J03BOJIMJIO BCTAHOBHTH (POPMO3MIHY 3arOTOBKH JJIsi HOBOI TEXHOJIOTI.
HocnimxyBanucs pi3Hi Kyt ckociB OolikiB (piBai 10, 20 i 30 rpaayciB) i BeNMUUMHM 1Moja4 3arotoBku. [Ipu mopavax,
piBaux 0,1D Tta kyTi Bupizy OoiikiB B 115° BinOyBaeThcsi MiHIMaJIbHE 3aKOBYBaHHS OTBOPY B IOKOBII. PaiioHanbHO0O
TEOMETPI€r0 IHCTPYMEHTY IUIS iHTeHCH(iKamii BUTSHKKH MPH KyBaHHI IMMyCTOTIMX HITIHAPIB € OOMKHM 3 KyTOM CKOCIB
10-20° i BemmunHO0O TIoAadi b / D =0,1. XBWISICTICTh TOBEPXHiI OTBOPY HE MEPEBHUIIYE BEIWINHY MPUITYCKYy HA MeXa-
HiYHY 00pOoOKY, 10 Oy/ie rapaHTyBaT OTPUMAaHHS 33JaHUX PO3MipiB IOKOBKH 0€3 OIPaBKH.

Kuro4doBi ciioBa: KyBaHHS, OCEOBHIA OTBIp, IPOTATYBAaHHS, METO/] CKIHUEHHX SJIEMEHTIB, A1e(OpPMOBaHHH CTaH,
OIIpaBKa.

Aopamosa O. A., AuieBa JI. 1., Beiireansimep 5. 10., Kyaarin P. 10., Tponuuk O. O. OcobauBocti
pafiabHOTO0 BHAABIIOBAHHSA Mial 3 CyOMIKpPOKpPHCTANIYHOI0 cTpPyKTypow // O0poOka marepiajiB THCKOM. —
2014. — Ne 2 (39).

PanmianbHe BHIABIIOBAHHS XapaKTEPU3YEThCS IMKOPCTKOI CXEMOK) HAMpPYXKEHO- e OpMOBAHOTO CTaHy,
10 IPU3BOAUTH A0 IMIBHIKOTO BHUEPIIAHHS PECYPCY IUIACTHIHOCTI METaliB, OOMEXYIOUM BEIMYHHY CITiBBiTHOIICHHS
BHXIJJHOTO /10 KIHIEBOTO JiaMeTpy BHpOOiB, M0 OTpuUMYyIOThcs. JlaHa poOoTa moNIsirae B TEOPETHYHOMY
Ta CKCIIEPIMEHTAILHOMY OOTpYHTYBaHHI MOJMJIMBOCTI 30LTBIIUTH TpaHWYHE 3HAYCHHS IAHOTO CITiBBiTHOIICHHS
LIJISIXOM 3aCTOCYBaHHS 3aroTOBOK 3 cyOmikpokpucranigyaoro (CMK) crpykrypoto. JlocipkeHHS MPOBOAMIM Ha Mii
M06, CMK crpykTypa B sKiii CTBOpEHa METOJOM TBHHTOBOI eKcTpy3ii. Ha OCHOBI eKCIEpUMEHTAIBHUX NaHHX
MPEACTaBIIeHI AiarpaMy TUIACTHYHOCTI Uil Mifl B KpynHokpuctamiyHomy ta CMK cranax. 3rigHo num miarpamam
3HAYEHHS CIIBBIJHOIIEHHS Y IIMX BHIIAJIKaX DiBHI, BiAmoBiaHO, 1.54 i 3.67 . MoaentoBaHHs mpolecy pajiajibHOrO
BHJABIIIOBAHHS METOAOM KIHIEBHX E€JIEMEHTIB, MiATBEPAMUIIO CIPaBEIIUBICTh IBOTO pe3ynbTary. OTprMaHa OIiHKa
mokasye, mo Migb 3 CMK cTpykTypoto 103BoIsi€ 301IBIIUTH TPAaHUYHIH giaMeTp (hIaHIls OLIbII HIX B 2 pasw.
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KawuoBi cioBa: cyOMiKpoKpHCTalliuHa CTPYKTYpa, TBUHTOBA €KCTPY3is, pajiaibHe BHIABIIOBAHHS, Millb,
[UTIACTUYHICTh, HATPY)KEHO-Ie(OPMOBAHHUI CTAaH, MATEMATHIHE MOJICIIOBAHHS.

['ycap 0. B. KombinoBana oopooka tutany GRADE 4 - nepcnekTHBHOr0 MaTepiajry MeTU4HOT0 MpH3-
HaveHHs // O0poOka maTepiaaiB Tuckom. — 2014. — Ne 2 (39).

JlocTipKyeThest BIUIMB KOMOIHOBaHOI 0OpOOKH Ha MEXaHI4HI BIIACTHBOCTI KOMepLiiHO uncroro thrany Grade 4
— MEePCIEKTUBHOTO MaTepially MEAWYHOTO NMPHU3HAUYEHHS. BCTaHOBICHO, IO MICHsI TBUHTOBOI €KCTPY3ii MeXa MII[HOCTI
30inpImmBCest O11pII HiXK HA 30 % mpu 30epeKeHH] IUIACTHYHUX XapaKTEPUCTHK Ha JTOCUTh BHCOKOMY piBHI. [lomanbma
nedpopmaniiina 06poOKka T03BOIIsE 30UIBIINTH BiTHOCHE ITOJOBXKEHHS 10 YTBOPEHHS MIUIKH O, B CyOMIKpOKpHCTANIY-
HOoMy THTaHi. Lle BinOyBaeThCs 3a paXyHOK Ipadi€HTHOI CTPYKTYpPH, CTBOPEHOI B MaTepiaii TBUHTOBUH €KCTPY3i€ro.

KawuoBi cioBa: iHTEHCHMBHA TUIaCTHYHA JeOpMallis; IUIACTUYHICTH; TBUHTOBA E€KCTpY3is; 0I0CYMICHICTb;
MEXaHIYHi BJIACTUBOCTI; TUTAH.

€sctpaToB B. O., JleBuenko B. M., Kamura B. C. ExcnepumeHTajbHi AocaimkenHsa ¢opmo3mMinn
B MpoIlecax X0J0JHOT0 BUIABIIOBAaHHS KOPo0OoK // O0podka maTtepiajiB Tuckom. — 2014. — Ne 2 (39).

BupnasiroBaHHs KOpOOOK € e(eKTHBHHM CIIOCOOOM OTpPHMAaHHS BUPOOIB, SKHH Ma€ IIUPOKE 3aCTOCYBaHHS
B PI3HHX rajy3sX HapoIHOro XassiictBa. [Ipu BHIABIIOBAaHHI MOJOBKCHHX B IUIaHI KOPOOOK HEOJHAKOBUI XapakTep
nedopmMartii B pi3HIX 30HAX MPH3BOAUTH JIO TOTO, III0 BUCOTA CTiHOK KOPOOOK € 3MiHO. B maHiil cTaTTi HABEACHO pe3yiTh-
TaTH EKCIEPUMEHTAIBHUX JOCIHIKEHb (OpMO3MiHM KOPOOOK Ta YTBOPEHHS (PECTOHIB B 3aJISKHOCTI BiJ CIIBBiIHO-
IICHHS pPO3MIpiB AeTami B IUIaHi, TOBIIMHU CTIHKA Ta 3Ha4eHHS KoedimieHTa TepTsa. OTpUMaHO CITiBBiIHOIICHHS,
sSIKe JI03BOJISIE BU3HAYATH BUCOTY (heCTOHA JUIsl OyIb-sIKOT KOPOOKH, TEOMETPUYHI ITapaMeTpH SIKOT 3HAXOAATHCS B MEKAX
3HAYCHb PIBHIB €KCIIEPHIMEHTAIFHOTO JOCHIIKEHH. TakoK MpoBENeH] MOCTiHKSHHS 3 ONTUMI3aIlii (GOpMH ITyaHCOHA
3 METOIO 3MEHIIICHHS] BUCOTH (DECTOHIB Ta MOKPAIEHHS SIKOCTi BUPOOiB. Pe3ysbraT poOOTH MOXKYTh OYTH BUKOPHCTaHI
NPY MOJISITIOBAHHI MPOIIECiB BUIABIIOBAHHS KOPOOOK Ta yI0OCKOHAIECHHI KOHCTPYKIIH IITaMITiB.

KaouoBgi ciioBa: xoiojHe BUIABIIIOBaHHS, KOpOOKa, (DECTOH, MyaHCOH, KaJliOpyBaIbHHIA TTOSICOK.

Mipomnnyenko C. B., CunkoB B. I'. BniiuB napamMeTpiB peBepcHBHOI 3aKPHUTOI0 MPOMIMBKU HA HAKO-
nu4eHHs JedopManiii B 3aroToBkax Tpy0 i npyTkis // O6podka maTepiaaiB Tuckom. — 2014. — Ne 2 (39).

[IpexncraBneni pe3ysbTaTH MOJENIOBAHHS MTPOLIECY PEBEPCHUBHOT 3aKPUTOT POLIMBKHY 3 TPOTUTHCKOM 3 Bapiro-
BaHHSIM TEOMETPUYHMX CITIBBIJHOIICHb I1HCTPYMEHTY 1 IIapaMeTpiB BHXIJHOI 3arOTOBKM B CHCTEMi CKiHYEHO-
eneMeHTHOT0 Komrmiekcy Deform2D. MerogoM mnanyBaHHS EKCIEPHUMEHTY OTPHMAaHO AaHANITHYHI 3aJIe)KHOCTI,
10 XapaKTePHU3YIOTh BIUIMB JOCIIHKYBaHNX (DaKTOPIB HA CTYIIHD iHTCHCHBHOCTI 1 pIBHOMIPHICTE pO3IOILTY IedopMartiii
y mepepiszi oep)KyBaHNX IMUTPHUX 1 MyCTOTUTNX HamiB(aOpukaTiB. BapiroBaHHAM mapaMeTpiB 3aTOTOBKH, IHCTPYMEHTY
Ta BIZJHOCHOTO 3CYBY ITyaHCOHA MOYKJIMBO JIOMOI'THCSI 3HM>KEHHSI HEOTHOPIAHOCTI AedopMalliil 13 30epemeHHsM Ti BUCOKOT
IHTEHCHBHOCTI ITPU OTpUMaHHI HamiBhaOpukaTis 3a1aHoi popmu (TpyOH abo CTPUKHS).

Knaiouosi cioBa: peBepcuBHa 3aKpuTa NPOIIMBKA, IPOTUTHCK, IJIAHOBUI €KCIEPUMEHT, MOJICIIOBaHHS,
Harpy>xeHo-1eOopMOBaHHH CTaH, IHTEHCUBHICTh AedopMarlii, piBHOMIpHICTh Jedopmartii.

Mopo3 b. C. TemnepatypHe cTaH 3aroTOBKHU MPH NMpPeCcyBaHHI 3 aKTHBHOIO Ti€i0 cui Tepts // O0podka
MaTepiaaiB Tuckom. — 2014. — Ne 2 (39).

Po3risHyTO TETI000MiH 3ar0TOBKH 3 KOHTEHHEPOM IIPH TIPECYBaHHI 3 aKTUBHOIO JII€I0 CHIT TEPTS, 3alpOIIOHOBAaHI
3aJIEXKHOCTI JUTA PO3PaxyHKy TEMIIEpaTypy BUPOOH Ha BUXO/I 3 KaHATy MaTpPUIIl 1 JOTOMDKHHHN rpadik At BU3HAUYCHHS
IHTEeHCUBHOCTI ii 3MiHE B TIporieci neopmyBaHHs. HaBeneHO MOpiBHSIIBHI pe3yNbTaTH aHANITHIHOTO PO3PAXYHKY Mij-
BUILECHHS TEMIIEPaTypH IO XOAy NPOLECY 3a 3alPOIIOHOBAHUMH 3aJ€KHOCTSAM 3 TaHHUMH eKcIepuMeHTy. Ha ocHoBi
MaTeMaTHIHOTO MOJIETIOBAHHS NMPECYBaHHS NPYyTKa 31 ciutaBy J{16 oTpuMaHa aHANOTigHA iH(OpPMAIIiS IPO TTiABHUIIICHHS
TEMIIEpaTypy BUPOOH B MOYATKOBIN CTail MpoLecy NPy Pi3HUX IIBUIKOCTSIX NPECYBAHHSI, a TAKOX JaHI PO BEIUYHHY
1 XapakTep po3MOJily TeMIIepaTypy B 3aroTiBili 3 ajlroMiHieBOro cruiaBy /{16, mpecoBaHOl mpH pi3HHUX TeMIieparypax
1 KIHEeMaTHYHUX YMOBaX.

KaiouoBi ciioBa: npecyBaHHs, akTHBHE TePTA, 3arOTOBKA, IHCTPYMEHT, TEIUIOO0MiH, TeMIeparypa, iHTCHCHB-
HICTB, PO3PaXyHOK, €KCIIEPUMEHT TEPTSI.

Psaodiuena JI. O., Herpeii 0. A. BniuB akTUBHUX CHJ TepTs HAa XapaKTePUCTHKH TedopMyBaHHA
NpH NpAMOMY BUAABJIIOBaHHI 1eTajieil 3 mopo:kHuHoI0 // O0podka maTepiaaiB Tuckom. — 2014. — Ne 2 (39).

BukoHaHO excriepUMeHTalbHE JOCITIIKEHHS BIUINBY aKTUBHHX CHJI TEPTS Ha PO3NOALT AedopMariid, IyCTHHH
1 TBEPIOCTI MPHU MPSIMOMY BHIABIIOBAaHHI JeTaliell 3 MOPOKHUHOIO i3 MOPOITKOBUX IMOPHUCTHUX 3aTOTOBOK. MeTomom
KOOpAMHATHHUX CITOK BCTAHOBIICHO BIUIMB aKTHBHUX CHIJI TePTA Ha 3MiHY iHTEHCHUBHOCTI nedopmariiii. BussieHno icHy-
BaHHS TPhOX KIHEMAaTUYHHX MOJYJIB B 00’€Mi 3pa3Ka, siKi BiPI3HSAIOTHCS IHTEHCHBHICTIO Je(opMalliii: TOHHHUMN, KyTO-
BUil Ta KinblieBHA. HasiBHICTh aKTUBHUX CHIT TEPTA 30UIblIye nedopMallii po3Tsry 3 30BHIIIHBOTO OOKY 3pa3ka Ta CTUCKY
3 BHYTPIIIHBOTO 0OKy. [HTeHCHBHICT AedopMallii B JOHHIH Ta KyTOBIH YaCTHHAX MPAKTUYHO 3aJHIIAETHCS 03 3MIHH.
MIiKpOCTpYKTYypa IiCJisl BUJABIIOBAHHS XapaKTEePU3YEThCS OUTBIIOI0 Pi3HO3EPHUCTOCTHIO, OCOOJIMBO Y KiNbLEBi YacTHHI
3paska. MakcumasbHa TBEPIICTh BCTAHOBIICHA B JIOHHIH Ta KyTOBil YyacTHHAaX 3pa3Ka. AKTHBHI CHIIM TEPTS 3MEHIIYIOTh
TBEPIICTh Ha 30BHIITHBOMY OOKY 3pa3Ka BHACHiOK nedopmaltii po3Tsiry. PisHOIINEHICTE B 00°€Mi 3pa3Ka ITiABULYETHCS
3aJIMIIASCH B MEXKaxX TEOPETHYHOI I'YCTHHU. Bianan ycyBae pi3sHO3epHHUCTICTh 1 BUPIBHIOE TBEPIICTb.
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Koarouogi cioBa: [IpsimMe BugaBmoBaHHs, MOPOIIKOBA ITOPHCTA 3arOTOBKA, aKTHUBHI CHJIM TEPTS, IHTEHCUBHICTh
nedopmarii, rycTrHa, CTpYKTYpa, TBEPAICTb.

Anamenko b. I., Bopucesnu B. B., Moprosaenxo A. C. ®opmyBaHHS N0310BAHiX rodpis mig yac J11ucToBoro
LITAMIIYBaHHS eJIACTUYHHUM cepefoBuuieM // O6podka maTepiaaiB TuckoM. — 2014. — Ne 2 (39).

PosrnsHyTO MUTAHHS YTBOPEHHS MO3IOBXKHIX TO(piB Ha (pIaHIi Mix Yac MTaMITyBaHHS €IaCTHYHUM Cepero-
BHUIlleM. BIIMB siBHIIA BTPATH CTIMKOCTI HEOCTATHLO BPaXOBYIOTHCS MPU MPOEKTYBaHHI HOBHX MPOLECiB (JOPMOTBOPUMX
orepalliii TOHKOCTIHHUX JIeTajel 13 3aCTOCYBaHHSM €JIACTUYHHX CEPENOBUI. Y pe3yJbTaTi aHaji3y ICHYFOUHX JOCHi-
JDKeHb OyJI0 MMOKa3aHO HEJOJIK JIAaHWX IO BIUIMBY (DaKkTOPIB, L0 BIUIMBAIOTH HAa KUIBKICTh yTBOpIOBaHHX rogpis. Ilicms
MIPOBEJICHHS BiJIOBIIHUX €KCHEPUMEHTIB TaKi YNHHUKK Oynu BusiBieHi. Takumu BUSBWIMCA KyT Haxuiy Oopra,
TOBIIMHA MaTepiajy 1 NPUKIaAeHNH THCK.

Karouosi cnoBa: ['odp, roppoyrBopeHHs, GpopMOyTBOpEHHS , BiTOOPTiBKa, AeOpMyBaHHs, BTpaTa CTIHKOCTI,
XBHJIICTICTB.

Kaprin b. C., Jlunmyancekmii A. A., JlocaifzkeHHs] HANPY7keHO-1e()OPMOBAHOI0 CTAHY B 30Hi IPUTHCKHOIO
KIJIBISI Y IITaMIyBaHHI AeTali «aHuIe» // Od0podka matepiajis Tuckom. — 2014. — Ne 2 (39).

[IpencraBneni pe3ynbTaTH MOCTIMKEHHS HANpPYKEHO-Ae()OPMOBAHOTO CTaHy B 30HI IPUTHCKHOTO KiTbIIA
NP BUTSDKII JTHUIL B MaTPHIIl 3 BUTSDKHUM peOpoM. BHKOpHCTaHO MakeT KiHIeBO-eneMeHTHoro aHaiizy Deform-2D.
BcraHoBIeHO po3Mofiil MaKCUMaJIbHUX HAIMpPYXeHb 1 IHTeHCHBHOCTI HANPYXXEHb Y 3arOTOBIIl MPU BUTSDKII 3 MPUTHUCKOM.
Mo xapakTepHUM TOYKaM — MapKepaMm BCTaHOBJICHA BEJIMYMHA HANPYXKEHb HA JUUISTHKAX 3 X HaiOUTbIIOK IHTEHCUBHICTIO.
BimzHaueHo, 10 3acTOCYBaHHS MaTpUIll 3 BHUTSKHUM peOpPOM JIO3BOJISIE CKOPOTUTH YHCIO TEPEXOiB
OpH MITaMITyBaHHI THHUIII.

KarouoBi cioBa: MozenroBaHHs, HanpyXeHO—IeQOpPMOBAaHMH CTaH, 3aroTOBKa, MaTpHUIls, BUTSDKHE peOpo,
TIPUTHCKHE KiJIbLIE.

Pynenxo H. O., Jlantes O. M., IloniBHenko JI. B. BB 106aBku Miai Ha 3MiHy po3MipiB mopucTux BHpoOiB,
BHT'OTOBJICHHX i3 3acTocyBaHHAM OikapOoHaTy amoHilo // O0po0ka maTtepiadiB TuckoM. — 2014. — Ne 2 (39).

PosrasHyTO BIDIMB CKJIaAy MOPOIIKOBUX 3pa3KiB, CIIPECOBAHUX B 3aKPHUTiH MaTpHIll B Miamma3oHi THCKIB
100-800 MIIa ma 3MiHy po3MipiB BUpOOiB Micis cIlikaHHSA. 3MiHA JIHIHUX PO3MIpIiB 3pa3KiB MpPH CITIKAHHI Ma€e OTHA-
KOBHIA xapakrep. [Ipy 0lHAKOBUX BENMYMHAX THCKY MPECYBaHHS IIPECOBOK 3pPOCTAHHS 3pa3KiB IO JiaMeTpy 3 cymilii 3
B cepeHboMy B 1,32 pa3u MeHIle, HXK 3pOCTaHHs 3pa3KiB 1o JiaMeTpy 3 cyMimii 1 1 npubnusno B 1,65 pasu meHiie,
HIXK 3pOCTaHHs 3pa3KiB 10 AiameTpy 3 cymimi 2. Pa3zom 3 TuM, 3MiHa AiameTpy BCix 3paskiB Oyia He3Ha4HO0. 31 3011b-
IICHHSM THCKY NPECYBaHHS 1 31 3MEHIIEHHSIM BMICTY MiJi B CyMilli ycajKa 3pa3KiB MO BHCOTI TaKOX 3MEHIIYETHCS.
HesanexxHo Big BMICTY MiJii B CyMillli CIIOCTEPIracThCsi pOCT 3pa3KiB IO AiaMeTpy Ta ycajaka no Bucoti. [Ipu ogHakoBo-
My THCKY NpeCcyBaHHS HalOUIbII 3MiHM JIHIHHMX pPO3MIpIiB CIOCTEPIraloThCs y 3pasKiB, IO MICTATH Oijblle Miji.
Jnst IpecoBoK, 110 MICTATH Miib, 00'€MHA ycaaKa He3HaYHa, TOOTO MPHUCYTHICT Mifll CTaOUTI3ye 3MiHA 00CATY 3pa3KiB.

Kaiouosi ciioBa: nopucti BUpoOH, YIIITbHEHHS, CIIIKaHHS, IPECOBKA, yCaIKa.

Bparina 1. 1O., JlanteB O. M. MeToanuka TeOPeTUYHOI0 JOCJIKEHHSI NMPOIECYy rapsiuoro npecy-
BaHHA BHPOOIB i3 mopomikoBHX MaTepiajgiB 3 NPAMHUM HArpiBoM eJjleKTpUYHHM cTpymMoM // O0polka
MarepiauaiB TuckoMm. — 2014. — Ne 2 (39).

BcraHoBiIE€HO, 110 MOZENIOBAHHS Tapsyoro NpecyBaHHS IMOPOILIKOBHX MaTepiaiB 3 HAarpiBOM eJIEKTPUYHUM
CTPYMOM HAJICXKUTh IO HECTAIl[lOHAPHUX 3a7ad MyJbTH(i3uKH. BHACTIOK CKIaJHOCTI 331a4i HAHOUIbII e(heKTHBHUM
€ METOJl KIHLIEBUX eJIEMEHTIB. Po3po0OsieHa MeToIMKa Ta alrOpPUTM KiHIIEBO-EIEMEHTHOTO MOJEIIOBAHHS Tapsyoro
NpecyBaHHs MOPOUIKOBHX MaTepialiB 3 MPSIMUM HarpiBOM €JIEKTPUYHUM TOKOM, IO BPaxoOBYE 3MiHY IIOPHUCTOCTI
i reomeTpii BUpOOIB CHCTEMH OCHAaCTKa-3arotoBka. Ha OCHOBI BHMBUYEHHSI AiI0OYMX MEXaHI3MiB KOHcouiaanii po3pobieHa
TEOpis 1 MpOrpamMu JyIsl aHai3y YIIUTbHeHHS 1 Jedopmanii HOpOIIKOBUX MaTepialliB 3 HAHOKPHUCTATIYHOIO CTPYKTYPOIO
TIPY TapsuoMy IIPECYBaHHI 3 IPSIMUM HarpiBOM €JIeKTPUYHHM CTPYMOM.

KaiouoBi ci1oBa: HarpiB eeKTpHYHUM CTPYMOM, MOJEITIOBAHHS,rapsiue MpecyBaHHS, MOPOIIKOBI MaTepiay,
PO3IIOALT TEMITEPATYPH, METOT KIHIIEBUX CIIEMEHTIB.

Kamroxnuii O. B. Binkputnii Ta 3akputnii 00THCK TPy0YaCTHX 3ar0TOBOK 3 Pi3HOI0 BHCOTOI0 B MATPHUIIi
crnenianbHoro npodginio // O6podka marepiaiais TuckoMm. — 2014, — Ne 2 (39).

3 BHUKOPHCTAaHHSIM METOJY CKIHYCHHUX €JIeMEHTIB MPOBEIEHHUI aHalli3 MPOIECiB BIAKPUTOrO Ta 3aKPUTOTO
00THCKY TPyOUYacTHUX 3arOTOBOK 3 Pi3HOK BHUCOTOIO 3 altoMiHieBoro cmiaBy Al2024. OOTHCK BUKOHYBAaBCS B KOHYCHii
Marpuui cneuiansHoro npogimo. Jlehopmyroua MOBEpXHSI MaTpUlli BUKOHaHA MEPETHHOM Ki MOCTIHOTO JliaMeTpy,
LEHTPU SKUX PO3TAlIOBaHi Mij BiIIOBIAHUM KyTOM. BcTaHOBIIEHI CHIIOBI pEKUMHU OOTHCKY, PO3NOALIM HOPMAaIbHUX
Hanpy)keHb Ha TIOBEpXHi MaTpHIli, HANPY>KeHO-1e(pOPMOBAaHHUI CTaH Ta CTYIMiHb BUKOPHUCTAHHS PECypCy IIaCTHYHOCTI
3neopmoBanoro meranmy. [Ipu BiZKpUTOMYy OOTHCKY 3aroTOBOK Pi3HOT BUCOTH Ma€ MICIle BTpaTa CTIHKOCTI CTIHKH
3aroToBKH. [Ipy 3akpuTOoMy OOTHCKY BiZOYBA€THCSI OTOBIIEHHS CTIHKHM HWTIHAPUYHOI YaCTHHH 3arOTOBKH. Bukopuc-
TaHHS 3aKpUTOTO OOTHCKY 3a0e3redye MiABUINEHHS KoedimieHTa 00THCKY. PO3paxyHKOBHM MUISXOM BCTaHOBIICHI
HEOoOXIiTHI aHi A7 IPOEKTyBaHHs TEXHOJOTii 0OTHUCKY B MaTpHIli cremiansHoro mpodimro. [IpoBeneHi excriepuMeHTabHi
JOCTIKCHHS BIAKPUTOTO OOTHCKY MiATBEPIMIIN JaHi KOMI FOTEPHOTO MOJIEITIOBAHHS.
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Koarouogi cioBa: BigxkpuTHii Ta 3aKpUTHI 00THCK, TpyOYacTa 3aroToBKa, 3yCHIUISI OOTHUCKY, (JOpMa Ta pO3MipH
311e)OpPMOBAHOI 3ar0TOBKH, HAPYKEHO-1e(hOPMOBAHUH CTaH.

Konogranos 0. B., Ilerpenko O. C. IIporHo3yBaHHsl BeJIWYMHH 3HOCY pO00YHMX BaJKiB MO BHUTpATI
eJieKTpoeHeprii Ha npokaTky // O6podka marepiajiB Tuckom. — 2014. — Ne 2 (39).

BukoHaHO aHali3 TEOPETHYHHX i CTATUCTHYHIX METOMIIB PO3PAXYHKY 3HOCY pOOOUYNX BaJKiB JIMCTOBHX CTAaHIB
rapsiuoi NpokaTtky . Bif3HaueHo, o B OUIBIIOCTI METO/IB OLIHKH 3HOCY POOOYMX BAJIKIB B SIKOCTI OCHOBHOTO KPUTEPIlO
BUKOPHCTOBYIOTh 00’€M MpoKaTaHoro Metaiy. Lle 103Bossie BUKOHATH TiNbKKA HAOJIMIKEHY OLIHKY BEUYUHU 3HOCY
pobounX BaJIKiB, TaK SIK BiACyTHIM OOJIK OCHOBHHX TEXHOJIOTIYHHMX (akTopiB. 3po0JieHO BHCHOBOK, IO HAHOUIBII
MEPEeBAXHUM METOZOM PO3PaxyHKY BEJIIMUYMHHM 3HOCY POOOUYMX BaJIKiB, € METOJ 3aCHOBaHUH Ha OOJIKy BUTpaTH
EJIEKTPOCHEPTIi 10 BUTPAYAETHCS HA MPOKATKY, NepepaxoByBaeMOl Ha BEJIMUMHY 3HOCY poOoumx BaykiB. HaBeneno
pe3ysbTaTi IPOMHUCIIOBUX JOCII/DKEHb, 10 PO3KPUBAIOTH BIUIMB KUJIBKOCTI BUTPAuEHOI €IEKTPOCHEPTil B 3aJEKHOCTI
Bijl MapaMeTpiB MPOKATYBAaHUX JIUCTIB, 3 HMOJAIBIIMM HEPEPaXyHKOM Yy BEJIMYMHY 3HOCY POOOYMX BaKiB. 3po0JicHO
BHCHOBOK, IO 3aCTOCYBaHHS SIK KpWUTepiii BEIWYMHH 3HOCY BAJIKIB BHUTPAaTH EJIEKTPOCHEPrii JT03BOJISIE
IuQepeHIifoBaHO MAXOOUTH OO0 BHOOPY BHXIZHOI TPOPHUIIPOBKM pPOOOYMX BaNKiB BHUXOIAYH 3 KOHKPETHOI
BHPOOHUYOI IPOTPAMH .

KuarouoBi ciioBa: mpokaTka JUCTOBOi CTajli, TOBCTOJHMCTOBHMA CTaH, po0OOdYi BajKH, 3HOC BAJIKiB, BUTpaTa
€JIEKTPOCHEPTii, MeXIepeBaJIOvHas KaMIIaHisl.

Hacrosma C. C., Ilymkapenko O. O. ABTOMaTH30BaHe NPOCKTYBAHHA TEXHOJOTIYHUX PeKUMIB 00THC-
HEeHb NMPH MPOKATHi B 0e3mepepBHill rpymi YHCTOBHX Po0ovYHX KiiTell mupokomTadoBux craniB // O6podka
MaTtepiamiB Tuckom. — 2014. — Ne 2 (39).

ITocTanoBka i1 BUpilIEHHS 3a4ad 3 aBTOMAaTH30BAaHOTO IMPOEKTYBaHHS TEXHOJIOTIYHUX PEXHMIB OOTHCHEHb
ITi/1 9ac raps4oi MPOKaTKy B Oe3nepepBHiN IpyIli YUCTOBUX POOOUMX KIIITEH MIMPOKOIITa00BHX CTAHIB € OAHUM 3 Haii-
BaXXIMBIMKX (DakTOpiB, 10 3a0€3MEUyIOTh MiJBUIIECHHS TEXHIKO-€KOHOMIYHHMX ITOKAa3HUKIB IPOLECY IPOMHCIOBOTO
BUPOOHMIITBA rapsuekaTaHux mTad. CTBOPEHO IporpaMHe 3a0e3NeUeHHs 3 aBTOMAaTH30BAHOTO MPOCKTYBAHHS TEXHO-
JIOTIYHUX PEXHMMiB OOTHCHEHB IMIEPIIOrO PiBHSA B YHCTOBIH TPYIi pOOOUYNX KIiTEH IMHMPOKOMTA00BMX CTAaHIB Ha OCHOBI
IEKEHEPHUX 1 YMCETbHUX MaTEeMaTHIHUX MOZEIEH 1 3 ypaXyBaHHIM MOXKIHUBOCTEH KOHKPETHOTO MEXaHIYHOTO 00ma-
HaHHA. Bymm copmynpoBaHi pekoMeHaallil, CIIpsAMOBaHi Ha IiABHUINCHHS TOYHOCTI OJIEPKYBAHOTO JIUCTOBOTO METAJI0-
npokary. IlokazaHo, IO BUKOPHCTaHHS CHCTEM aBTOMATHYHOIO PETYJIOBAHHS TOBILMHU 3yMOBIIOE IiIBHIIEHHS
HWMOBIPHOCTI TIOPYILIEHHS CTYIEHS IUIOIUHHOCTI, 1110, B CBOIO Yepry, Moxke OyTH KOMIICHCOBAHO 3a paxyHOK cralimizarii
BUXIZTHUX TEXHOJIOTIYHHMX MapaMeTpiB, a TaKOX 3a PaxyHOK palliOHAJIBHOTO PO3MILIEHHS EJIEMEHTIB JaHUX CHCTEM,
SIK MIHIMYM, Y TPbOX OCT@HHIX YHCTOBUX POOOYHX KIIITSX.

KorouoBi ciioBa: rapsiya npokartka, aBTOMaTH30BaHE IPOEKTYBaHHs1, IPOKATHUH CTaH, TEXHOJIOTisi BAPOOHMIITBA,
MexaHivHe 00J1aJHaHHs

Orincekuii M. K., Pemes O. A., Camconenxo A. A., Bosipkun B. B. Bunepe/ukenns npu npokaTii B Kamiépax
// O6podka maTepiajiB Tuckom. — 2014. — Ne 2 (39).

BuxkonaHo aHami3 NOTIAAIB 1 MPUYWH, IO TTOPOKYIOTH Pi3HI MOTIISAN Ha POk 1 MEXaHi3M YTBOPEHHS BUIIEpe-
JOKeHHS Tpu mpokatmi. OOrpyHTOBaHO HEOOXIOHICTH BHECCHHS yYTOYHEHH 1 JTOTIOBHEHb MO ITOHATTS BUICPEIKCHHS
npu copToBiit mpokariii. OOIPYHTOBAHO MEPCIEKTHUBHICTh BU3HAYCHHS IIBUIKICHUX MapaMeTpPiB Ha OCHOBI yTOYHEHHX
METO/IB BHU3HAUeHHs Jiamerpa (pajiyca), mio Kartae, 0e3 BUIJICHHS BUIEPEIKEHHS B MapaMeTp, 10 BHU3HAYAETHCS
CaMOCTIIHO.

KiouoBi ciioBa: npokarka, BUNIEpEPKEHHS, IIBUKICTh, KaTiOp, mapamerp.

Hunaunenko C. B., Mapkesuu L. B. Po3BuTok MeToay po3paxyHKy mapaMeTpiB HACTPOWKH BaKiJIbHOI
cuctemu ctaniB XIITP // O6po6ka maTepianiB Tuckom. — 2014. — Ne 2 (39).

Po3rnsiHyTO BINIMB HEY3ro/KEHOCTI HAJAIITYBaHb BaXiIbpHOI cuctemu craniB XIITP, Ha 3MiHy BenmumuuHH
KaTaly4oro paniycy B3IOBX KOHyca nedopmauii. BuBeneHa 3ajekHICTh 3MiHM BEMYMHH KaTal4oro panuiycy,
Bix Bemmuuay ieda OC BaXUIBHOI CHCTEMH.

AHami3 pe3yibTaTiB TEOPSTUYHHX JAOCIHIIKEHh MOKa3ye, IO HAJAMITYBAHHSAMH BaXKUTBHOI CHCTEMH CTaHIB
XITPT moxnuBO 10oOUTUCS HEOOXIHOT 3MIHM BEJIMYMHH KaTalo4yoro pajiycy y3IoBxk KoHyca nedopmarii. PedynbsraTu
PO3paxyHKIB MepeBipeHi B X0Ai MpakTHKu HanamTyBanb craHiB XIITP B ymMoBax cyuacHOro TpyOONpOKAaTHOTO LiEXY,
MiJ Yac MpOKaTyBaHHs MPOMHUCIOBUX MapTiil TPyO.

BUKOPUCTOBYIOUM OMHUCAHHH METOJ, MOXKJIMBO CTBOPUTH HAWOINBIN CHOPUSTINBI KiHEMAaTHYHI YMOBH
nedopmallii B3I0BK YChOro KoOHyca Je(opMallii CTaHiB X0JIOAHOT MiIBrepHOT BaJIKOBOT MPOKATKH TPYO.

KurouoBi cyioBa: xoo1Ha mijibrepHa MPOKaTKa, OChOBI 3yCHILISA, KIHEMAaTUYHI YMOBH JiehopMallii.

IyTtHoki A. 0. ITonodenos H. . MopesroBaHHs1 BILTUBY 30ypeHb B YUCTOBIil rpyni kJjiteii Ha Ge3mepe-
PBHY NPOKATKY U30TepMiyHuX // O0po0ka MaTepiajiB THckoM. — 2014. — Ne 2 (39).

[InssxoM MoneNOBaHHS B LIECTHKIITHOBIH Oe3mepepBHiil rpymi crany 1680 BCTaHOBIEHO 3aKOHOMIPHOCTI
3MIHU LIBHJKOCTI CMYTM Ha BXOJI Ta BHXOl KIITEH. MDKKIITHOBUX HATSATIB, TOBIIMHM CMYTH Ha BBIXOII 3 KITEH
Ta BUIEPEHKCHHS, TOOTO MapaMeTpiB, sIKi Ha CTaHAaX HE BUMIPIOIOTHCS. PO3TIsSHYTO Iifo TakuxX 30ypeHb, K 30UIbIICHHAS
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BXIZIHOT TOBIIUHHM CMYTH Ta 3alplbOBYBAaHHS HAXXMMHHUX TBHUHTIB B KIITAX. BpaxoBaHO KPYTHIbHY MOAATIHMBICThH
TOJIOBHHX JIiHIil KIIiTe#l Ta TpaHCMOPTHE 3ami3HeHHs. MOMENOBaHHS IHHAMHYHOI, BKJIIOUAIOUH CTATHYHY, B3a€MOIII0
BCIX KIIiTel Oe3rmepepBHOI Tpyny Yepe3 NpoKaTyBaHy CMYTY B IEpioJl IIPOXOPKEHHs 30ypeHHsl Yepe3 yci KIIiTi, J03BO-
JIAIIO CYTTEBO MPOSICHUTH IMTOBHOTY IPOIIECIB, [0 OXHOYACHO BiIOYBaIOTHCS B YCIX KIITAX.

Kuaroudosi ciioBa: OesnepepBHa MPOKaTKa, MIKKIIITHOBI HATATH, IIBHIKICTh, TOBIINHA, BUIICPEKCHHS, TPAHC-
MTOPTHE 3aIMi3HECHHS.

, Kopooko T. b., Kopenxo M. I'., lIpucsixnnii A. I'.Po3po0ka NpaKTHYHHUX PeKOMEHIaNii
3 YAOCKOHAJeHHS KOHCTPYKUil YHCTOBUX P00OYMX KJiTell ApiOHOCOPTHMX mpokaTHUX cTaHiB // O6podka
MaTepiagiB TuckoM. — 2014, — Ne 2 (39).

[TpoananizoBaHa KOHCTPYKIs poOOUYMX KiiTell Oe3nepepBHOrO JpiOHOCOPTHOrO MPOKAaTHOro cTany 250,
HAa OCHOBI YOTO BCTaHOBJICHI HEIOJNIKM MaHOi KOHCTpyKIii. s mitoumx B YKpaiHi IpiOHOCOPTHHX CTaHIB IMEPIIOTO
MIOKOJIIHHS, 10 SIKMX 1 BITHOCUTHCS ApiOHOCOpTHHUIT cTan 250, HeoOXitHa 3aMiHa MaJOMOTYKHUX MEXaHIYHUX HATUCKHUX
MPHUCTPOIB HAa KOMOIHOBaHI TiAPOMEXaHiYHI HATUCKHI MPUCTPOI YUCTOBUX POOOUMX KIIITEH, 110 JO3BOJIUTH PO3BAHTA-
JKUTH HU3BKOIIBUAKICHI 1 MAIOTIOTYXHI HATHUCKHI MEXaHI3MH. 3a pe3yIbTaTaM{ AOCIIIPKEHHSI BIUTMBY KOHCTPYKTHBHIX
mapaMeTpiB YUCTOBUX POOOYMX KITiTEH HA MOKAa3HHKU SIKOCTI TOTOBOTO METAJOMPOKATy pO3pPOOIEHO MPaKTHYHI PeKo-
MEHJaIIi 11010 BAOCKOHAJICHHS OCHOBHOI'O MEXaHIYHOIr0 00JIaHaHHS IPiOHOCOPTHHUX CTaHiB. J{yis MiABUIIEHHS TOYHOCTI
MIPOKATKU TapsgeKaTaHuX COPTOBUX CMYTOBHX Ipo(iiB HAHOLTBII iCTOTHUM € BIUTHB IPHBEICHOTO 0 OJUHUII ITHPHUHA
3HAYEHHS MOJIyJIs )KOPCTKOCTi poGOUNX KIIiTei, sike Mae Micie B Aianasoni Bix 0 10 4 kH/mm’. EdexrusHicTs 3ampormno-
HOBaHMX TEXHIYHHUX PIllleHb MiATBEPHKCHA PO3PAXYHKOBUMHU AAHHMH, OTPUMAHHMH CTOCOBHO IO rapsiuoi MpoKarti
COPTOBUX CMYTOBHUX MPOQLTiB B YHCTOBHUX KIITAX cTany 250.

KarouoBi ciaoBa: cMyroBoi npodiib, KOHCTPYKTHBHI MapamMeTpu, pododa KIIiTh, CHJIa MPOKATKHA, MOMEHT
NPOKATKHU, MOKa3HUKH SKOCTI.

Ckps6in C. O., Yaiika JI. C. BusHayeHHsl TeMnepaTypHOro koedinieHTa po3mIMpeHHs NPH BAJbIIO-
BaHHI 3aroToBOK 3 aJIOMiHi€EBHX CIJIaBiB B YMOBaX Ha0/MKeHHMX A0 u3oTepMiuHuX / O0podka maTtepiaaiB
THCKOM. — 2014. — Ne 2 (39).

HagBeneni pe3ynbTaTd BU3HAYCHHS TEMIEPATypHOro KoedillieHTa PO3IMIMpPEHHs Ui Pi3HUX CTyHeHiB aedop-
MaIlii Py MPOKATIIi 3aTOTOBOK MPSMOKYTHOTO IIepepizy 3 Pi3HUMH (pOpMaMH IMO3aKOHTAKTHHUX 30H 1 3aTOTOBOK KPYTIIOTO
nepepi3y pisHOro JiaMeTpa 3 aFOMIHIEBHX CIUIABIB B TVIAJKHX BajJKaxX 1 OBaJbHHX KajaiOpax B yMOBax HaOIMKECHHX
10 130TePMIYHHUX.

[ po3paxyHKiB BEJIMYMHHM PO3IIMPEHHS ITiJi Yac BaJIbILIOBAaHHSA 3aCTOCOBYBajacs KiHLEBO-EIEMEHTHA
nporpama Jiisi TPHBUMIPHOTO MOJICTFOBAHHS TEXHOJOTIT 00'eMHOTO ITamMmyBaHHs QForm.

st po3paxyHKIB TeMIIepaTypHUX KOe]il[IEHTIB PO3LIMPEHHS, 32 JOIIOMOTOK METOJIB CTATUCTUYHOTO aHAII3y,
Oynu BuBeAeHI (OPMYITH 3aIeKHOCTI KOe(iIlieHTIB Bif cTymeHs aedopmarii

Po3kpHTO MeXaHi3M BIUIMBY 130TE€PMIYHOr0 Ta HAONMKEHUX 10 HHOTO YMOB e(OPMYBaHHS Ha PO3LIMPEHHSL.

Koarouosi cioBa: i30TepMiuHe BaJbLUIOBaHHS, PO3LUIMPEHHS, OBAIBHI KaJliOpH, MTO3aKOHTAKTHI 30HHU, allpOKCH-
Mailisi, MOJIETIOBaHHS.

Ty06oabueB A. I'. Cnocié Bu3HayeHHS HelTpanbHOI JiHil yHiBepcanbHoro msesiepHoro // O6pooka
MaTtepiaxiB Tuckom. — 2014. — Ne 2 (39).

Po3rnsiHyTO criocoOu BU3HAYEHHS MOJIOKEHHs HeWTpanbHol JsiHii kaniopy (HJIK) npu npokarui mpodinis.
Bigomi criocobn Bu3HaueHHs HelTpaiabpHOT JiHIT Kaniopy no3BosstitoTs BusHawati HJIK mpu mpoxkarui mpodisis y aBo-
BAJIKOBUX KIITAX 1 HE BPaXxOBYIOTh JOTHYHI KOHTAKTHI HANPYKCHHs Y 30HaX BiJCTABaHHS Ta BHIICPC/DKCHHS, a TAKOX
crynidp gedopmariii Metany B kaniopi. [lokazaHo, 10 BUKOpHCTaHHs BijioMux crioco0iB BuzHadeHns HJIK npu mpoxari
[IBeliepa B YHIBepCaIbHOMY KaJiOpi MoOke MPHU3BECTH 0 3HAYHOI PI3HUII MOMEHTIB MPOKATKH HA TOPH3OHTAIBHUX
BaJIKax 1 HaBiTh JIO BiJ’EMHOTO MOMEHTY Ha BaJIKy, IO JeOPMYE CTIHKY IIBEJepa.

3arpornoHoBaHo CHoOCi0 BU3HAYCHHS HEHTPasbHOI JiHII YHIBEpCAJbHOTO MIBEIEPHOTO KaniOpy, 3aCHOBaHHIA
Ha PiBHOCTI MOMEHTIB NMPOKATKH Ha TOPU3OHTAJIBHMX BaJKaX Ta BPaXOBYIOUHMHA JOTHYHI KOHTAKTHI HAIIPYKEHHS Y 30HAX
BiJICTaBaHHS Ta BHIIEPEDKEHHS 1 CTYTiHb Jedopmarii MeTamy B Kasiopi.

KawouoBi ciioBa: HeiiTpanbHa JiHis KaniOpy, YHIBepcalbHHI KaniOp, MOMEHT MPOKATKH, JOTHYHI KOHTaKTHI
HaTIpy>KEHHsI, IIBEJIep, CTYMiHb Aedopmarrii.

®enopinos B. A., 3apropoasiii A. B. BiockonaneHHs1 TexHoJ10riii i MeTOIiB pO3paxyHKy NpoueciB NpaBKH
JOBIrOMIipHOr0 COPTOBOr0 METAJIONMPOKATY Ha 0araTopojHMKoBHX MamuHax / O0podka martepiajiB THCKOM. —
2014. — Ne 2 (39).

[TpoBeneHo aHami3 cXeM MPaBKH COPTOBOTO METAIONMPOKATY HA MPaBUIIBHUX MAIMHAX HPH peatizalii pisHHX
THUIMIB HACTPOWKH 3 METOIO IMiJBUIICHHS SIKOCTI BUIPABIATHCSA BUPOOiB. 3 BUKOPHCTAHHAM YHCEIbHUX MaTEeMaTHYHHX
MoJienieid 1 BINNOBIAHMX TM MporpaMHuX 3aco0iB BUKOHAHO aHalli3 BIUIMBY Ta po3po0IieHi nporpamHi 3aco0u 3 aBTOMa-
THU30BAHOTO NPOEKTYBaHHs TEXHOJIOTIH Ta 00 HaHH IIPOLIECIB IIPOBOKYE COPTOBOTO METAJIONPOKATy Oy1b-1K0i (hopMH,
chopMyIIbOBaHi MPAKTUYHI PEKOMEHAALIT 010 TX TOJAIBIIOr0 BIOCKOHAIEHHS, PO3pO0JICHO Ta JOCIIKEHO Psii HOBUX
TEeXHIYHMX PilllcHb, CIIPSIMOBAHKMX Ha IIJABUIICHHS TEXHIKO-€KOHOMIYHHUX MOKAa3HUKIB COPTONpaBLIbHUX MariuH. [Ipen-
CTaBJICH] pe3yabTaTH HEOOXiTHOI BETHMYMHH MEPeKpUTT W poOOYMX PONIMKIB, OTPUMaHi CTOCOBHO /IO Pi3HOTO COPTa-
MEHTY JUIsl COpTONpaBiibHOT MamuHU 11x320, 1m0 COCTOBIISIE OCHOBY CTOCOBHO JI0 BHPIILICHHS 3aBAaHb 3 aBTOMAaTH30-
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BAaHOTO PO3PaxyHKY HEOOXiTHOI HACTPOWKH 0araTOPOIMKOBHX COPTOIPABUTFHUX MAIWH, a TAKOXK OYTH BUKOPHUCTaHI
TEXHOJIOTAMHU B I[eXaX MpH BHOOPI ONTHMANbHOI CXEMH MPAaBKH. 3aMpPOMOHOBAHO PsJ MEPCIECKTUBHUX TEXHIYHHUX
pillieHb, 110 3a0e3MeYyI0Th MiABUIICHHS SIKOCTI BUIIPABJIATHCS BUPOOIB 32 paXyHOK MiJIBUILEHHS TOYHOCTI MapamMeTpiB
HACTPOIOBAHHS OOJIaTHAHHS.

Krouogi ciioBa: kyTouok, HanpykeHo-1e(opMOBaHUI CTaH, TEXHOJIOTIYHA cXxeMa, Aedopmallisi, mpaBKa.

®ipcosa T. 1., Ky3semina O. M. MeToaquka BH3HA4YeHHSl KPHUTEPil0 KiHeMATHYHOro mogo0u 3 06a3oBHX
3HAaYeHb npouecy NpokaTku // O6podka maTepiamiB Tuckom. — 2014. — Ne 2 (39).

PosrnsHyTO (hi3muHE MOAETIOBaHHS MPOIIECY MPOKATKA 3 TOUKH 30py KpUTEPiiB monoom. MeToro HociimKeHHS
€ po3poOKa METOJUKH BH3HAYCHHS KPUTEPil0 KIHEMAaTHYHOI MOJO0M AJIS MPOLeCY MPOKATKH, BUXOISIUHN 3 0a30BUX
3HaYeHb NapaMeTpiB ocepeaky Aedopmarii 3 ypaxyBaHHSAM PEOJIOTIYHHUX BJIACTUBOCTEH METaly, IO Ae(OPMYETHCS.
HaBeneno MeTonnKy BU3HAYeHHS KPUTEPiI0 KIHEMATHYHOI 11OI00H, OTPUMAHOTO 3 €HEPreTHYHOro OalaHCy OCEpenKy
nedopmarii mpy mepexoi Big 6a30BHX (CEpeIHIM IO OCEepeNKy) 3HAYCHb MapaMeTpiB, U MPoIecy mpokatku. Kpurepiii
NOB’sI3y€ MIBUIKICTh 00EpTaHHS BajKa, CEPEIHIO0 MIBUAKICTH NedopMallii Mo ocepeiKy Ta TeOMETPHYHI Mapamerpu
mtabu. Po3pobiieHo MeToAnKy BU3HAYEeHHS cepeHbOl MBHAKOCTI AedopMarii o ocepenky nedopmarii 3 ypaxyBaHHIM
PEOJIOTTYHUX BIIACTUBOCTEH MeTairy, mo aedopMmyerscs. HaBeaeHo KoMIuieKe KpUTepiiB MOA00M JUIsl BUNIAAKY HMPOKATKH
BucOKuX 1Tab. HaBeneHi rpadiku ciMeicTB M1acCTOMETPUYHUX KPUBHX.

KurouoBi ciioBa: ¢i3uvHe MOJCTIOBAaHHS, KIHEMAaTUYHI KPUTEPIl MOJ00U, PEOJIOTiUHI BIACTHBOCTI, OCEPEIOK
nedopmarii.

ITona M. M., Haropnuii C. €. [locainxkeHHs ocepeaky aedopmanii npu mpokatui mradu mig KyTom
y BizkputomMy po3pizHomy 6ajouHOMYy Kamiopi / O6podka maTepiamiB Tuckom. — 2014. — Ne 2 (39).

Bukonani nocmimkeHHs 1e()OpMOBAHOTO CTaHY NPH IPOKATyBaHHI Y BIIKPUTOMY PO3pi3HOMY OaJIKOBOMY
KaiOpi mpu 3anaui mWTabu B Kamiop mij KyToM J0 JiHil npokaTku. J{is gocimifkeHHs 3MiHU mapamerpiB aedopmarrii
B IIpoIieci MpoKaTyBaHHs OyJi0 BUKOPUCTAHO Ipodinorpad, kUi J03BOJISIE BUMIpATH Jro0e Micue mradbu 6e3 ioro
po3pi3aHHs. AHaJI3 3MiHM BHCOTH (JIAHLIIB TIOKa3ye, 110 MEPEe OCepeaKoM edopManii npH 3a1adi mTadu y BiAKpUTHH
PpO3pi3HUIA OamKoBHI KamiOp Mmix KyToM 7,56° crocTepiraeTbesi He3HaYHE 3POCTaHHSA BHCOTH 3arOTOBKH. Lle MoxHa mosic-
HHUTH Ae(opMamielo ITabu B pe3ybTaTi BUTHHY, a TAKOXK NPUIUIMBOM METaly 3a paXyHOK IaJbMyBaHHS [OB3JIOBKHBOTO
IUIMHY niepen ocepenkoM nedopmaii. [lo mipi mpocyBaHHS MeTally HO JIOBXHWHI ocepenKy ledopmariii KyT BXOIKEHHS
3arOTOBKM JICKiJIbKa 3MEHIIYEThCS, a MeTajl ITabu NPUTHCKAETHCS O HIDKHBOTO Bajika. 3a PaxyHOK LOTO
IpY TPOXOJPKEHHI MepeAHiM KiHIeM Ta0u BifcTaHi Olnblie, HiX JBa ocepenka jaedopmallii, 0OTUCHEHHS 3 OOKY
HWDKHBOTO BaJIKA CTA€E MEPEBAKHUM.

Karwuogi ciioBa: nedopmoBanumii cTaH, HeIOKAT, BUTHH ITa0H, OaoYHU KamiOp, 3aqa49a Il KyTOM, CBUHIICBUI
3pa3oK.

Angpees O. A., Kopuak O. C. Po3po0ka MeToquKN BU3HAYEHHSI 0a30BHX MapaMeTpiB CHCTEM KepyBaH-
HSl IPOMHUCJI0BUMH razocratamu // Oopodka martepiaaiB Tuckom. — 2014. — Ne 2 (39).

Po3rnsiHyTO NMPUHIMIIOBI OCOOIMBOCTI CUCTEM KepyBaHHS MPOMHCIOBMMH razocratamu. lIpoananizoBaHa
THUITOBA UKJIOTPaMa MPOLECy rapsuoro i30CTaTUYHOTO MPECYBaHHS, 1110 Pealli3yeThCsl B ra30CTATUYHOMY YCTAaTKyBaHHI.
Po3pobiieHo MeToquKy BU3HAUEHHsS 0a30BHX MapaMeTpiB CHCTEM KEepyBaHHS I'a30CTaTaMH, a caMe €MHOCTI OalloHHOT
CTaHIIil, MapaMeTpiB KOMIIPECOPHOi CTaHIlii, Yacy HaTHITaHHS Tra3y OO0 MaKCHMAalbHOTO pOo00YOro THUCKY Ta HOTO
3HW)KEHHS JI0 aTMOC(EpPHOTO0, BEIMUMHM HPOXIHUX MEPETHHIB OCHOBHHUX ra30BUX Marictpajied KepyBaHHsS BHUCOKOTO
THcKy. HamaHo 3arasnpHi pekoMeHalii i3 3a0e3neueHHs] ONTUMAaIBHOI IPOAYKTHBHOCTI I'a30CTaTUYHOTO YCTATKYBaHHS
Ta HalKparroi SKOCTi BUPOOiB, IO 0OPOOIISFOTECS.

KarouoBi caoBa: YcraTkyBaHHS ra3ocTaTH4yHe, CUCTeMa KepyBaHHS, CTaHLisA OaloHHa, KOMIpecop,
KOHTEHHED.

T'op6au O. B., ITanamapuyk B. O. IIporuno3yBaHHsi 3HOCOCTIHKOCTi IHCTPYMEHTY AJisl TAHIe€HUIiAJLHOTO
00Kx04YyBaHHS KOHIiYHUX qHHI / O0po0ka MmaTepianiB Tuckom. — 2014. — Ne 2 (39).

SIkicTh 1 cobiBapTiCTh NPOIYKIIII, OE€PKYBAaHOT OOKOYYBaHHSIM, 3HAYHOIO MipOIO MOB’sI3aHi 31 3HOCOM 1HCTpY-
MeHTy. JIiHiliHe 3HOIICHHS B3/IOBX IHCTPYMEHTY PO3MNOUICHWI HEpiBHOMIpHO. Y CTaTTi NMPOaHai30BaHO PO3IMOJILI
JMHIAHOTO 3HOIIEHHS B3MIOBX IHCTPYMEHTY, HaWOiNIbIIe JIiHIIfHE 3HOWICHHS CIIOCTEPIraeMo Ha MUIAHIN iHCTPYMEHTY,
SIKMH BiAmoBigae miniiomy TBipHOT Ha 30°—40°. 3anporioHOBaHa METO/AMKA BH3HAYEHHS CTIMKOCTI IHCTPYMEHTY TEpTs
SIK KIJIBKICTh OOKOUEHHX 3aroTiBOK IO JIOCSTHEHHS TPaHUYHOTO BIAXHMJICHHS PO3MIpIB iHCTPYMEHTY BiJl HOMIHAJIBHOTO
po3mipy. BusHaueHa CTIHKiCTh IHCTPYMEHTY U OOKOYyBaHHS KOHIYHOTO AHUIIA AiameTpom 102 Mmm

KoaroudoBi ciioBa: TaHreHianbHe 00KOYyBaHHS, IHCTPYMEHT TEPT, JIiHIiHE 3HOLIEHHS, CTIMKICTh IHCTPYMEHTY.

I'ynano O. B., €psomin O. O. EHeproedekTHBHA TeXHOJOrisi HArpiBaHHS MeTaJly B KijabueBili meui
NpH 3MiHHi NPOAYKTUBHOCTI MpoKaTHOro cTany / O6podka MmaTepianiB THckoM. — 2014. — Ne 2 (39).

Ha ocHOBI HaOIMKEeHUX aHATIITUYHMX PO3B’S3KIB 33124 TETUIO0OOMIHY B pyXOMOMY IlIapi po3po0JieHa MaTeMaTHYHa
MOJIENb HarpiBaHHS METaTy B KUIbLIEBIH el nepe MpomrBaHHsIM. JI0CIiKeHO TeIIoBy poOOTy Iedi B yMOBaX 3MiHHOI
TIPOAYKTUBHOCTI IIPOKATHOTO CTaHy IPH peai3allii pisHIX coco0iB HAarpiBaHHA METAJY: 3 TIOCTIIHOIO TOBKHHOIO OTIATIOBA-
JIBHUX 30H; 31 3MIHHOIO JTIOBXXMHU ONAIIOBAIBLHUX 30H; 3 3a0€3MeUeHHAM MOCTIHHOI 3aKOHOMIPHOCTI 3MiHH CepeJHhOMa-
COBOI TeMIIEpaTypy MeTajly 1o JOBXHHI 30H onajieHHs 1edi. HaBeeHo oiHKy eHeproe()eKTHBHOCTI PO3IJITHYTHX CIIOCO0iB
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HarpiBaHHs Ta peKOMEHJalil IOoJ0 X BUKOpPHCTaHHS. Bru3HaueHo, o pearizamis pO3TISIHYTHX CIIOCOOIB HarpiBaHHS
MeTaJy B KUIBIIEBil Tiedi He moTpedye 3HAYHUX 1HBECTHIIIH Ta mependadae MiHIMAIbHY PEKOHCTPYKIIO CHCTEMH CITaO-
BaHHS MaJMBa Ta aBTOMAaTHYHOTO YIPABIIHHS TEXHOJIOTIYHUM mporiecoM. HaiiGinbiny eHeproeekTUBHITH medi 3a0e3-
TIeYye CrociO HarpiBaHHSA METaJy 31 3MiHOO JOBKUHH ONATIOBAIBHUX 30H B 3AJICKHOCTI BiJI HEOOXiHOT MPOTyKTUBHOCTI.
Kuro4oBi ci1oBa: KijblieBa ITi4, MAaTeMaTHIHA MOJIEITh, CIIOCIO HAarpiBaHH:I, BUTPATa MATUBa, CHEProc(EeKTUBHICTb.

Kopuak O. C., AcraxoBa O.C. Po3podka Meroauk mnoOyayBaHHsI KiHEMATHYHHUX CXeM NPUBOALY
TA NPOEKTYBAHHS KPHBOLIMITHO-NIOB3YHHUX MeXaHi3MiB KPUBOIIMIHUX MaumH // O0po0dka mMaTtepiaJjiB THCKOM. —
2014. — Ne 2 (39).

PosrngHyTo Meromuku mNOOYIyBaHHS KiHEMATHYHHUX CXeM IPUBOAY Ta MPOEKTYBaHHA KPHBOLIMIIHO-
MOB3YHHOI'0 MEXaHI3My KPHMBOIIMITHMX KOBAJIbCHKO-IIPECOBUX MAIMH JJIs 3a0e3MeueHHs] HalOUIbIIoi pallioHaIbHOCTI
ix KkoHCTpyKUii Ta edextuBHOCTI poboru. [laHi pekomenpaanii i3 3acTocyBaHHS 0araTOCTYMIHYAaCTHX IIPHBOJIB
JUISl MallIH Pi3HOTO TEXHOJIOTTYHOTO MPU3HAYCHHS 13 PO3IOALIOM 3aralbHOTO MEPeIaTOYHOrO YHCIa MIXK CTYHEHSIMH.
HagezneHo MeTouKy miioopy TUITY TOJIOBHOTO Bajly JUIsi KOHKPETHOI MallliHK, BU3HAYEHHS IX OCHOBHUX KOHCTPYKTHBHHUX
rapameTpiB Ta NOCIIAOBHOCTI KOHCTPYIOBAHHS. 3allpolIOHOBaHI KOHCTPYKTHBHI BUKOHAHHS Pi3HUX KIHEMaTHYHUX CXEM
CYYacCHHMX KPHBOILIHUITHUX MAIIMH Ta IX TOJOBHHUX BaJiB.

Kiro40Bi ci10Ba: npec KpUBOIIUITHHUM, BaJl TOJIOBHHH, IIATYH, CXeMa KiHeMaTHYHa, KPUBOILIHIL.

IHonisHenko JI. B., €Epromkin €. A., bouanos II. A. IlinBuieHHst HaAiHOCTI po0OTH CHCTEeMH KepyBaHHSA
NMAPONOBITPSIHMMH IITAMITYBAJILHUMHE MOJIoTaMu // O0po0ka maTtepiajiB Tuckom. — 2014. — Ne 2 (39).

PosrnsHyTa HOBa KOHCTPYKLiS CHCTEMH KEpyBaHHS MapOIOBITPIHMMH LITAMIyBaJbHHUMH MOJOTaMH, OCHOB-
HUM €JIEMEHTOM SIKO1 € JIBa KJIallaHHO-PO3MOIUILHUX OJIOKH, SIKi BCTAHOBJICH] Oe3rmocepeIHb0o Ha MiALMIIHAPOBY TUIUTY
1o oOMIBI CTOPOHM Bif pobouoro mwiiHApa. [IpencTaBiena i omucaHa MHEBMaTHYHA CXeMa KepyBaHHS KJIallaHHO-
pO3MOAUIBHUMHU OJIOKaMHU, y KOTpPil B SKOCTi €HEPrOHOCiS BUKOPHCTOBYIOTH CTHCHEHE HOBITPS MiJ THCKOM
0,6-0,8 MIIa, 110 MOAETHCS BiJ IEXOBOI MepekHOT MaricTpaii. HaBeeHO HEOIIKH PaHIlle eKCILUTyaTOBAHUX CHCTEM
KEepyBaHHS MapONOBITPSHUMH IITaMIyBaJIbHUMH MOJIOTAaMH. 3aCTOCYBaHHsS HOBOI KOHCTPYKII CHCTEMH KepyBaHHS
JIO3BOJIUTH iICTOTHO MiJBUIMUTH HATIWHICTH 1 poOOTH 1 poOOTH 0a30BUX HeTajel MOJIOTa, & TAKOX ITOJIIIINTH iTHH
PSI TIOKa3HMKIB, 1[0 XapaKTEePU3YIOTh AKICTh il pOOOTH Ta 00CITyrOByBaHHS.

Ki1r040Bi c10Ba: maponoBiTPsSHUN IITAMITYBaJIbHII MOJIOT, CHCTEMA KepyBaHHS, KJIaTaHHO-PO3MOAUIbHI OJIOKH,
€Hepris ynapy, BTpaTé eHeproHocis, HaiiHiCTh poO0oTH 0a30BHX AeTajield MOJIOTA.

, Xoasgik O. B., bopuc P. C. Po6oui kamepu ejieKTPOrigpaBJiYHHX YCTaHOBOK //
O0pooka matepianiB Tuckom. — 2014, — Ne 2 (39).

Po3risiHyTO mapameTrpu eneKTpOriJpaBllivHOrO INTAMIyBaHHs. EHepris ynapHOi XBWii, TUCK Ha ii (pOHTI,
a TaKOX EHEepris TiIp0 NOTOKY BU3HAYAIOTh €(DEKTHBHICTh JAHOTO mpoiiecy. Tomy g0 po6o4oi kKamepu mpea’ siBIsSEThCS
KiJbka BUMOT. [Iyis1 MakcuMainbHOI e(heKTUBHOCTI MpoLeCy HEOOXiHO 3a0e3MeYUTH MaKCUMAlIbHO MOJXIIMBI 3HAYCHHS
BKa3aHUX BHILE MapaMeTPiB MpPU 33/JaHOMY eNIeKTpHYHOMY pexumi. Kpim Toro, OakaHO JOCATHYTH DPiBHOMIpHICTBH
[UX MapaMeTPiB MO IUIOMI BUX1MHOTO mepepidy. OIHUM 3 OCHOBHUX (DaKTOPIB MPOIECY SICKTPOTIAPABIIYHOIO IIITaM-
MyBaHHsI — € JIETKiCTh BUTOTOBICHHS po60U40i KaMepH Ta ii CTIfKIiCTh MpH eKcIuTyaTallii. MakcumanbHy eHeprist yaapHoi
XBHJII MOXXHA OTPUMATH TPH IOTPHUMAHHI JESKUX BUMOr. BHYTpILIHS MOpOKHWHA KaMepH TMOBHHHA 3a0e3NedyBaTH
BIIOWTTS yJoapHOi XBHJI, SIKE JIETKO KOHTPOJIOBAaTH, Ta HAIpaBJICHHS i y BUXinHUII nepepi3. Brpatu npu BinOuTTI
MTOBHHHI OyTH MiHIMaIsHUMHA. B po0O0oTi po3risiHyTa MOXKIUBICT 3HauHOTO migBumeHHs K.K./I. mpomecy 3a paxyHOK
onTuMi3aIlii KOHCTpYKIii poOodoi KaMepu eNeKTPOTiApaBIigyHOi yCTaHOBKH. KOHCTpyKIlis poOo4uoi KaMepu MOBHHHA
3a0e3MmedyBaTi MaKCHMAIBHO e(eKTUBHE NIEPETBOPCHHS CIEKTPUIHOI SHEprii y MeXaHiuHy poOOTy IIaCTHYHOI nedo-
pMartii 3aroToBKH.

Kawouosi ciioBa: poboui kamepH, eJIEKTPOriIpaBIivYHOIO0 IITAMIYBaHHSI, €HEPrisl YAapHOT XBUIIl, BHYT-PEHHSIS
MOPOKHUHY, aMILTITyJa BIIOUTUX XBUIIb, €JIEKTPOJ, KOHCTPYKI poOoU0i KamepH, CIIBBICHI eninTUuYHI napadoioiam,
¢dokyc napabooinis.

Astymenko O. B. CTpykrypHuii cHHTe3 NPUTHCKHHX MexaHi3MiB MexaHiunux mpeciB / O0podka
MaTtepiaaiB Tuckom. — 2014. — Ne 2 (39).

Po3rnsiHyTO MUTaHHS CTPYKTYPHOTO CHHTE3y BHKOHABYMX MPUTHCKHUX BUTSKHUX MEXaHi3MiB mpeciB. Buxo-
J5199 3 (QYHKIIIOHAJIBHOTO TPU3HAYEHHS MEXaHi3MiB, BU3HAYCHO OCHOBHI TEXHOJIOTI4YHI i KOHCTPYKTHBHI BUMOTH, SIKUM
MTOBHMHHI 33JJOBOJIEHATH CTBOPIOIOTHCS CTPYKTYPHI CXeMHU MexaHi3MiB. J{7st 3abe3me-ueHHs TpUBaIol 3yMTUHKH ITPUTHCK-
HOTO TIOB3yHAa B Mepiox poOOYoro Xoay MOXKYTb OyTH BHUKOPHCTaHI TUTBKM OaraTOJAHKOBI BaXKiJbHI 1 3y0dacTo-
BaxiTbHI MexaHi3MI. OCHOBHIM KPUTEPIEM MPH X CTPYKTYPHOMY CHHTE31 € KUTBKICTh 1 PO3TAllyBaHHS €KCTPEMAIIbHIX
3Ha4eHb (YHKIIT nepeMilieHHs BeieHO1 taHKku. s 3a0e3neueHHs: HeoOX1THOrO TPUBAJIOTrO BBICTOSI MTOB3yHA HEOOX1/I-
HO BHKOPHCTaHHS HE MEHII HDK BOCBMH3BEHHOI'O MEXaHi3My 13 3a0e3leUeHHSM BOCHBMH E€KCTPEMAaJbHUX 3HAYCHb.
3agaua cuHTE3y 3BOAMUTHCS O BU3HAYCHHS TAKUX PO3MIPIB JIAHOK MEXaHi3My, MPU SIKUX BiAOYBaeThcsi OaraTopa3zoBe
MIPOXO/KEHHS KIHIIEBUX MIApHIPIB BEJCHUX JIAHOK KOXXHOTO CKJIQJIOBOTO MEXaHi3My 4epe3 OJHi 1 Ti & OJIIM3bKOpO3Ta-
LIOBaHi TOYKH.

KuarouoBi ciioBa: mpec, BUKOHaBUMI MEXaHi3M, CHHTE3, TapaMeTp, IiThoBa (QPYHKIIisI, BUCTiiH, 0OMEKeHHS,
eKCTpeMyM, (pyHKIIiS TIOJIOKECHHSL.
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ABSTRACTS

Alyushin Y. A. Features of mechanics of solid bodies are in the variables of Lagrange (Message 1) //
Materials working by pressure. — 2014. — Ne 2 (39).

The features and advantages of the description of the motion of solid and deformable bodies in space
of Lagrangian variables are considered, including through the use of the superposition principle and the transition to the
new strain measures agreed with the generalized law of motion. Such method allows to obtain directly the equations
of motion of the complex processes using solutions known for more simple components. Differentiation of the equa-
tions of motion in time and space determines the characteristics of strain and if properties are known, stress states. Estima-
tion of accuracy of the solution can be carried out to implement the differential equations of motion or equilibrium.
To improve the accuracy of the results values of variable parameters used in the equations of motion, can be refined
by minimizing the integrated power of deformation, similar to the conventional method of the upper bound.

Keywords: equations of motion, the principle of superposition, the strain measure, the law of conservation
of energy, the physical properties.

Ashkelyanets A. V. Mathematical modeling of forming the preform in the implementation of the annular
conical tool // Materials working by pressure. —2014. — Ne 2 (39).

In the present paper results of mathematical simulation of metal form changing, deformation and temperature
distribution obtained using the program product «Forge3», had been presented, as well as distribution of stresses in the
forged piece section while using the ring tapered processing tool. The given processing tool is used for manufacturing
forged pieces such as discs with shoulders by means of smith forging with the following upsetting of obtained forged
piece in the lining ring to form the final form of the forged piece.

Keywords: metal, open die forging, simulation, forging, the temperature distribution.

Borovik P. V. Analysis of the metal stress-strain state during the separation of square sections by shears
// Materials working by pressure. —2014. — Ne 2 (39).

Theoretical research of metal stress-strain state during the separation of square section by shears was performed
with the purpose to give more full image of process by analyzing the metal stress-strain state at the shearing zone consider-
ing technological implementation details. The research is based on finite elements method. The 3D mathematical models
of the shearing process of a square section by the parallel and shaped knives were developed. The simulation results show
a high degree of convergence with the practical researches having AA6066 aluminum alloy as a sample. The distribution
features as well as qualitative and quantitative assessment of the distributions of the equivalent plastic strain, equivalent
stress and triaxiality ratio are considered. Occurring processes inside the metal during the separation by shears are given for
more full understanding. The possibility of the development of the calculating method of the shearing forces and improv-
ing its accuracy is indicated. Results can be used in further of studies the separating operations of shaped sections
by shears.

Keywords: square section, shearing forces, shears, knife, stress-strain state.

Hrushko O. V. The parameters of cards of some metals and alloys for charting ductility and formability
evaluation // Materials working by pressure. — 2014. — Ne 2 (39).

The article is devoted to actual task of charting ductility of materials for cold plastic forming. The aim of the work
is to determine the plasticity charts for their application in the deformability criteria. Relative amount of principal stresses with
coefficients of influence is adopted as an indicator of the stress state. Plasticity chart using this indicator is proposed to approx-
imate with the exponential function. The influence and approximation coefficients are the map parameters of material
for identification of its plasticity. Regression analysis was carried out by calculating the parameters of ten maps alloys based
on test samples under shear, uniaxial tension, plane strain and uniform biaxial stretching. Using charts of plasticity in defor-
mation criteria for the processes occurring in the positive hydrostatic pressure can clarify the meaning of the degree of utiliza-
tion of plasticity reserve up to 2 times. This reduces the predicted probability of failure in the process of forming, the parame-
ters of which are designed with minimal reserves of deformation destruction.

Keywords: material chart, the stress condition parameter, diagram of plasticity, fracture, test.

Gryazev M. V., Yakovlev S. S., Remnev K. S. Estimation of influence of process parameters on power
modes drawing process with thinning double layer anisotropic hardening materials / Materials working
by pressure. — 2014. — Ne 2 (39).

In the manufacture of pressure vessels it is required to form such mechanical properties of the material prod-
ucts that ensure reliable operating conditions. The most rational way is to get them out of the two-layer materials with
different mechanical properties hood with wall thinning. In the paper, we present a mathematical model of the drawing
process with thinning bilayer anisotropic hardening materials. The estimation of the power process parameters of draw-
ing process with thinning bilayer anisotropic hardening materials is done. The effect of the taper angle of the matrix,
the friction on the punch, the coefficient of thinning on the power modes of the process are set out.



ISSN 2076-2151. Oé6padvomka mamepuaniog oasnenuem. 2014. No 2 (39) 269

Keywords: hood with thinning, double-layer materials, strength, friction coefficient thinning.

Dobrov I. V., Somichev A. V., Novikov B. O., Getman E. V. Analog modeling technique of kinematics
of forging // Materials working by pressure. —2014. — Ne 2 (39).

The technique of analog modeling of forging process with the use of elastically deformable compression spring
is developed. It is based on the ame equations for describing of stock forming in elastic and plastic zones of deformation.
Nature of deformation velocity change of stock at forging at static and dynamic loading with step changing of spring
is determined. It is proved that liner low deformation velocity depending on height of forging stock does not meet the real
low of kinematics of forging which is caysed by the constancy of the volume of material at stock forming at forging.
The nature of step changing of compression spring is equal to the nature of stock forming at forging. The uniform step
of compression spring can be realized at static loading only. The step at dynamic loading is not uniform. It is determined
lows of deformation velocity with the use of modern digital filming and personal computer.

Keywords: analog modeling, forging, compression spring, elastic and plastic deformation, digital filming,
deformation velocity of stock.

Mitichkina N. G., But A. J. Modeling by a method of final elements of flattening process in the condi-
tions of one-transitional stamping of tees // Materials working by pressure. — 2014. — Ne 2 (39).

One-piece stamped elements of piping systems with branches — tees and crosses — are widely used in various
industries national economy. The process of manufacturing of such items at one technological transition, proposed by
the authors in previons works, includis the step of flattening of the outlet bottom in the wall of the branch of tee fin-
ished. The modeling process of rectification under unijunction stamping tees by the method finite element of using
CAE-system DEFORM-2D is done. Comparison of the results obtained in the simulation with the results of theoretical
calculations and physical experiments, as well as forming the overall picture of the model suggest that adequate and
suitable for use in studies of the process of rectification.

Keywords: flattening, stresses, deformations, simulation, CAE-system.

Nikolenko R. S., Frolov E. A., Kukhar V. V. Modeling of form changing of billet during upsetting by convex
dies with the use of a method of experiment planning / Materials working by pressure. —2014. — Ne 2 (39).

The technique of research of cylindrical billets forming at deposit by convex dies in a package of computer
final and element modeling with application of method of experiment planning is developed. In the result of the re-
search the are obtained data that allow us to predict the change in macrorate of cylindrical billets deformation at upset-
ting convex dies, taking into account the original dimensions of the workpiece and the geometry of the deforming tool.
The main consistent patterns of preparations forming at a deposit by the convex dies, allowing to determine the amount
of profiled preparation after deformation depending on its initial dimensions, sinking and radius size dies are deter-
mined. The adequacy of the regression models is confirmed by the values of the Fisher criterion (maximum value

F =2,50879 < ka = 3,24 ), and repeatability values criterion Kohrena (Gp =0,0625 <G, 16,= 0,4546) .

Keywords: cylindrical billets, upsetting, preparing profiling, convex is brisk, forming, degree of reducing,
irregularity of deformation, experiment planning.

, Borovik P. V., Petrov P. A. Imitating modeling of working loading spectrum at cross-
cutting process of rolled sections on scissors / Materials working by pressure. — 2014. — Ne 2 (39).

The substantiation of application of imitating modeling, in particular Monte-Carlo method, for the estimation
of disorder degree of technological loadings and the account of real picture loading rolled sections scissors is out in the
article. The most powerful factors of variation allowing to estimate quantitatively the character of formation of a work-
ing loadings spectrum are allocated. Modeling of spectrum of working loading is made for various profiles in recalcula-
tion on area of equivalent square. The received results can promote the further researches of cross-cutting process rolled
sections on scissors and increase the reliability of their operation in real industrial conditions.

Keywords: modeling, Monte-Carlo method, coefficient of variation, cross-cutting process, cutting force.

Yakovlev S. S., Platonov V. L., Pasynkov A. A. Evaluation of power parameters of the first operation of
the combined drawing on radial anisotropic material matrix in creep mode // Materials working by pressure. —
2014. — Ne 2 (39).

Extractor is one of the most common sheet metal stamping operations to manufacture cylindrical products with
a thick bottom and thin wall. Intensification of deep-drawing process can be achieved by the combined extract, which is
characterized by a simultaneous change in the diameter of the workpiece and pulled out by the wall thickness. This
method allows to obtain products with high precision characteristics, a reinforced wall, reach high degrees of defor-
mation compared with the exhaust methods and thinning exhaust that leads to a significant reduction in the number
of operations process. Article a theoretical study of flow kinematics, stress and strain states, power modes of the is car-
ried out in the article first step isothermal combined extracts of cylindrical parts out of the transversely isotropic material
through radial matrix creep mode.

Keywords: comb drawing, strength, speed, matrix, die, stress, deformation, friction.
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Aliiev L. S., Zhbankov I. G., Grachev 1. A. Research of the open die forging process by flat plates with
a bevel // Processing materials by pressure. — 2014. — Ne2 (39).

The most optimal tools for manufacturing forgings as plates by open die forging process are flat plates with
bevel. Based on finite element method was made the simulation of open die forging process the billet from steel
38XHM by the flat dies with bevel. Established that dimensions of the bevel on die and forging regime has significant
influence on stress-strain state of billet. The simulation results helped to determine the optimal parameters of tools for
forging such products as plates with the minimal deviations of shape and minimal possibility of surface crack formation.
Thus the recommended dimensions of tools are the dies with bevel with slant 10—15° and relative length 0.35-0.45.

Keywords: stretching, forging, finite element method, simulation, equivalent plastic strain, flat dies.

Grachov L. A., Zlygorev V. N., Chikota 1. M., Zhbankov 1. G. Reducing of metal capacity of the complex
shaped hollow billets obtained by forging // Materials working by pressure. — 2014. — Ne 2 (39).

The analysis of the forging processes of complex shaped hollow billets was done. It was determined that such
billets can be manufactured by special method of open forging which base on closed forging. It was determined the
most appropriate method of forging such billets which is the extension. Was made the numerical simulation of forging
the complex shape billets. Are determined the peculiarities of metal forming in forging by special tools. It is established
that preliminary shaping of billets allow to obtain billets with high quality and minimal metal allowances.

Keywords: open die forging, closed die forging, simulation, FEM, cogging, extension, rolling

Markova M. A., Rizak P.I. Resizing of forging with hole during drawing of workpieces without mandrel
by dies with bevels // Materials working by pressure. — 2014. — Ne 2 (39).

In this paper a new process of forging hollow forgings by cut-out dies with bevels was proposed. Investigation
of the forging process has allowed to establish the forming of the workpiece for the new technology. Various angles
of the dies bevels (equal to 10, 20 and 30 degrees) and the value of the feed were studied. At the feeds equal 0,1D and
angel of cut dies with 115° there is an minimal closing of the hole in the forging. Rational geometry of a tool for inten-
sification of an elongation during forging hollow cylinders are truncated dies with the bevels angle 10-20° and the
amount of feed b/ D =0,1. The waviness of the hole surface does not exceed the allowance for machining, that will
ensure obtaining predetermined size without forging mandrel.

Keywords: forging, axial hole, drawing, finite element method, deformation, mandrel.

Abramova O. A., Alieva L. 1., Beygelzimer Y. E., Kulagin R. Y., Tronchik O. O. Features of radial
extrusion on copper with ultrafine grained structure // Materials working by pressure. — 2014. — Ne 2 (39).

Radial extrusion is characterized by rigid scheme of stressed — strained state, which leads to rapid depletion
of the resource plasticity of metals, limiting the value of the ratio of initial to the final diameter of the resulting article.
This work is a theoretical and experimental substantiation is capabilities to increase the limit of this ratio by applying
blanks with ultrafine grained structure. Investigations were carried out on copper MOb, wich ultrafine grained structure
was created by twist extrusion. The experimental data are diagrams of plasticity of copper with coarse crystalline
structure and ultrafine grained structure states. According to these diagrams ratios in these cases are, respectively, 1.54
and 3.67. Modelling of radial extrusion process by using of inite element method, was confirmed the validity of this
result. The estimates show that copper with ultrafine grained structure allows increasing of the extremal diameter of the
flange more than 2 times.

Keyworsd: ultrafine grained structure, twist extrusion, radial extrusion, copper, plasticity, stress — strain state,
finite element method.

Hussar Yu. V. Combined treatment of titanium GRADE 4 — promising material for medical purposes //
Materials working by pressure. —2014. — Ne 2 (39).

In this paper is considering the investigation of the influence of combined treatment on the mechanical proper-
ties of commercially pure titanium Grade 4 — promising material for medical applications. It is found that after twist
extrusion tensile strength increased by more than 30 % while maintaining the plastic characteristics at a high enough
level. Subsequent deformation processing can increase the elongation before necking 6, in ultrafine grained titanium.
This is due to the gradient structure created in the material twist extrusion.

Keyworsd: severe plastic deformation, plasticity; twist extrusion, biocompatibility, mechanical properties,
titanium.

Evstratov V. A., Levchenko V. N., Kalita V. S. Experimental investigations of box cold extrusion //
Materials working by pressure. —2014. — Ne 2 (39).

The extrusion of boxes is the effective way to obtain products which is widely used in various branches
of national economy. By the unequal deformation in the various zones of the long boxes leads to the height difference
of walls in extruded boxes. This article presents the results of the experimental investigations of boxes and festoon
forming depending on the relative plan sizes of the details, wall thickness and friction coefficient values. The relation-
ship, which allows to determine the festoon height for any boxes which geometric parameters are within the values
of the factor levels of experimental research was obtained. Additionally, the research in optimization of punches
with the goal of reducing the height of festoons and improving product quality were carried out. The results of inves-
tigations may be used to simulate the extrusion processes of boxes and improve the design of cold extrusion dies.

Keywords: cold extrusion, box, festoon, punch, calibration shoulder.
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Miroshnichenko S. V., Synkov V. G. Influence of parameters enclosed reversing broaching on the accu-
mulation of deformation in tubes and rods // Materials working by pressure. — 2014. — Ne 2 (39).

The results of simulation of the enclosed reversing broaching under backpressure with varying the geometric
relationship of punches and original billet by using the software complex Deform2D are presented. Using the experi-
ment planning method the analytic dependences impacting of test factors on the degree of strain intensity and uniformity
of the strain field in the cross-section of obtained entire and hollow products were created. Decreasing non-uniformity
of the strain field coupled with high strain level can be obtained by varying billet geometry, punches parameters and
relative displacement of the top die to produce a semi-finished product of given shape (tubes or rods).

Keywords: enclosed reversing broaching, backpressure, planned experiment, simulation, strain-stress state,
effective strain, uniformity of the strain field.

Moroz B. S. Thermal state of the workpiece during pressing with the active forces of friction // Materials
working by pressure. — 2014. — Ne 2 (39).

The heat exchange tubes with the container while extrusion with active of friction forces is considered.
Dependencies to calculate the product temperature at the outlet of the channel matrix and an auxiliary graph to deter-
mine the intensity of its changes in the deformation process are proposed. Comparative results of analytical calculation
of the temperature increase during the process on the proposed dependencies with the experiment data are presented. On
the basis of mathematical modeling of wire baling of made alloy D16 similar information about the temperature in-
crease of the product at the initial stage of the process at different speed of extrusion, and also data on the value and
character of temperature distribution in the made of billet aluminum alloy D16, compression at different temperatures
and kinematic conditions are received.

Keywords: extrusion, active friction, workpiece, tool, heat transfer, temperature, intensity, calculation, experiment.

Ryabicheva L. A., Negrej Yu. A. The influence of active friction forces on deformation behavior at direct
extrusion of paerts with a hollow // Materials working by pressure. — 2014. — Ne 2 (39).

Experimental investigation of the influence of active friction forces on distribution of deformations, density
and hardness at direct extrusion of parts with a hollow from porous powder billets has been made. The influence
of active friction on changing the intensity of deformation by the coordinate grid method is establisned. The existence
of three kinematic modules into the volume of sample differing by the intensity of deformation: bottom, corner
and annular parts are establised. Presence of active friction fore increases tensile deformations from the outer side
and compressive deformations from the inner side of the annular part. Intensity of deformation values in the bottom
and corner parts remains almost without any changes. The microstructure after extrusion is characterized as significant-
ly inequigranular, especially in the annular part of the sample. The maximal hardness values the bottom and corner parts
of the sample are established force. Active friction decreases the hardness on the outer side due to tensile deformation.
The non-equidensity by the volume of sample increases staying within the limits of theoretical density. Annealing elim-
inates inequigranular structure and equalizes hardness.

Keywords: direct extrusion, porous powder billet, active friction forces, intensity of deformation, density,
structure, hardness.

Adamenko B. 1., Borysevich V. V., Morgolenko A. S. Formation of longitudinal corrugations during
stamping by elastic medium // Materials working by pressure. — 2014. — Ne 2 (39).

The problem of formation of the longitudinal corrugations on the flange during elastic pad forming operation
is considered. During the design of the new forming elastic pad processes of thin walled part the influence of the buck-
ling isn’t taken into account. The lack of information of the mentioned above problem was found in the literature. After
conducting of corresponding experiments the factors influencing the number of corrugations are found. They are angle
of the flange, thickness of the blank and acting pressure.

Keywords: corrugation, embossing, forming, flanging, deformation, buckling, waviness.

Kargin B. S., Lipchansky A. A., Investigation of the stress-strain states in the clamping ring at stamping
tue part of "bottom" // Materials working by pressure. — 2014. — Ne 2 (39).

The results of studies of stress-strain state in the of clamping ring area upon drawing the bottoms with
pull-matrix edge are presented. Package of finite element analysis DeForm-2D is used. The distribution of maximum
stress and the stress intensity at the workpiece with clip drawing is establised. Keypoint markers thevalue the stresses
in areas of their greatest intensity is established. It is noted that the use of a matrix with the exhaust edge reduces
the number of transitions at stamping bottoms.

Keywords: modeling, stress-strain state, workpiece, matrix, hood edge, clamping ring.

Rudenko N. A., Laptev A. M., Popivnenko L. V. Influence of copper additives on resizing of porous
products manufactured with ammonium bicarbonate // Materials working by pressure. — 2014. — Ne 2 (39).

The influence of composition of powder samples pressed in the closed die in the range of pressures
100-800 MPa on growth of compacts after sintering has been considered in the article. The change of linear dimensions
of specimens during sintering has the same character. Regardless of the copper content in the mixture the growth
of diameter of the samples and the shrinkage in height is observed. At identical values of compaction pressure the in-
crease of compacts diameter for mixture 3 in average is 1.32 times lower than the increase in diameter for the mixture 1



ISSN 2076-2151. Oé6padvomka mamepuaniog oasnenuem. 2014. No 2 (39) 272

and approximately is 1.65 times less than the increase in diameter for the mixture 2. Changing the diameter for all sam-
ples was negligible with. The increase of compaction pressure and the decrease of the copper content in the mixture
of powder samples shrinkage in height decreases. For the same compaction pressure the largest change in linear dimen-
sions in samples containing more copper are observed. For compacts containing copper, volume shrinkage is small, i. e,
the presence of copper stabilizes the volume change of the samples.

Keywords: porous articles, compaction, sintering, compact, shrinkage.

Bragina I. Y., Laptev A. M. The methodology of theoretical study of hot pressing process
of powder materials products with direct electric heating / Materials working by pressure. —2014. — Ne 2 (39).

It was found that modeling of hot pressing of powder materials belongs to the transient problems of multiphysics.
Due to the complexity of tne task the finite element method is the most effecve one. The methods of modeling of this
process were known in the literature considered. Due to complexity of the problem the most effective one is the finite
element method. The methodology and algorithm of Step-by-step FEM modeling taking into account the change
in porosity and in tool design were developed. The theory and the software for analysis of densification and deformation
of the powder materials with nanocrystalline structure during hot pressing with direct heating by electric current were
developed on the basis of the study of consolidation mechanisms.

Keywords: heating by electrical current, modeling, hot pressing, powder materials, temperature distribution
finite element method.

Kalyuzhny A. V. Open and closed crimp tubular pieces of varying height matrix special profile// Materials
working by pressure. — 2014. — Ne 2 (39).

The analysis of open and closed block pressing tubular blanks (aluminum alloy Al12024) of heights using
the finite element method. Performed in a conical special profile matrix. Deforming matrix surface formed
by the intersection of the constant diameter, circles the which is located at the appropriate angle. Block pressing power
modes, normal stresses allocation on the matrix surface, the stress-strain state and the deformed metal plasticity
resource efficiency are defined. There are walls buckling at the open block pressing blanks in different heights.
Thickening the wall of the blanks cylindrical part occurs in closed. By using a closed block pressing enhances the block
pressing coefficient. The necessary data for the design block pressing technology in special profile matrix
is determined by calculation. The experimental results have confirmed the computer simulation data.

Keywords: open and closed block pressing, tubular blank, block pressing force, the shape and size
of the deformed blank, the stress-strain state.

Konovalov Y. V., Petrenko A. S. Predicting the amount of wear of the work rolls on electricity
consumption for rolling // Materials working by pressure. — 2014. — Ne 2 (39).

The theoretical and statistical methods for calculating depreciation of and its analysis work rolls of sheet hot
rolling mills. Noted that in the majority of methods to assess the wear of the work rolls as the main criterion used
volume rolled metal. This allows for only an approximate estimate of the wear amount in the work rolls, as there were
not account taken as an the basic technological factors. Concluded that the preferred method of calculating the wear
amount in the work rolls, it is based on taking account of electricity consumption spent on rolling, recalculate
the amount of wear the work rolls. The industrial research, results revealing the influence of the electricity amount
consumed, depending on the parameters of the rolled sheets, with further scaling, amount of the work rolls wear.
It is concluded that the use as a criterion for the amount of rolls energy wear consumption allows a differentiated
approach to the choice of the initial profiling of the work rolls on the basis specific production program.

Keywords: rolling sheet steel, plate mill, work rolls, roll wear, power consumption.

Nastoyashaya S. S., Pushkarenko A. O. Automated design of technological regimes rolling reduction in the
continuous group finishing work stands broadband mills / Materials working by pressure. — 2014. — Ne 2 (39).

Formulation and solution on computer-aided design of technological modes breakdown during hot rolling
in a continuous group of finishing work stands broadband mills is one of the most important factors that enhance
the technical and economic performance of the industrial production in the strip. Created software for of techno-
logical modes automated design in the breakdown of the first level in the group workers finishing mill stands
broadband-based engineering-stock and numerical mathematical models and taking into account the specific fea-
tures of mechanical equipment. Recommendations were made to improve the accuracy of the obtained sheet metal.
It has been shown the use of automatic control systems causes an increase in the thickness of power outage proba-
bility of flatness which, is in turn, can be compensated by stabilizing the initial process parameters, and by the
judicious placement of the these systems elements, at least in the last three stands of the finishing working.

Keywords: hot rolling, computer-aided design, mill, manufacturing technology, mechanical equipment

Oginskyi I. K., Remez O. A., Samsonenko A. A., Boiarkin V. V. Forward slip during pass rolling //
Materials working by pressure. — 2014. — Ne 2 (39).

Analysis of reasons which give different points of view on the role and mechanism of forward slip formation
during rolling was carried out. The necessity of giving some precise additions to the notion to the forward slip during
section rolling was proved. Perspective of speed parameters determination on the basis precise methods of rolling diam-
eter (radius) determination without taking forward slip as a separately defined parameter was proved.

Keywords: rolling, forward slip, speed, pass, parameter.
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Pilipenko S. V., Markevich I. V. Development of the method for calculating the parameters of the lever
system adjustment for cold-rolling mills (CRM) // Materials working by pressure. — 2014. — Ne 2 (39).

This article analyses the the effect of mismatch of the CRM lever-type system adjustment on the change
of rolling radius along the deformation cone. Te relationship betveen the rolling radius and lever arm of the system has
been deducted.

The theoretical researen analysis results shows thet it is possible tu get the reguired chenge of he rolling radius
value along the deformation cone by the CRM lever system adjustment. The calculation results are checked duing during
the CRM adjustment practice in the modern pipe rolling shop for the commercial rolling tubes number.

This method allows to provide the rational power terms of deformation at the cold pilger rolling of pipes mill.

Keywords: cold pilger rolling, aspect ratio, axial forces, kinematic deformation conditions.

Putnoki A. Yu. Podobedov N. I. Modelling of Finishing Train Disturbances Effect on the Continuous
Rolling // Materials working by pressure. — 2014. — Ne 2 (39).

Modelling in the 6-stand continuous finishing train on 1680 mill allowed to formulate the pattern of changes
in the strip inlet and outlet speeds, interstand tensions, strip thickness at the outlet of the stand and forward slip,
i. e. the values that are not measured on the mills. This study investigates the effect of disturbances such as the increase
in the strip inlet thickness and the housing screw actuation. Torsional flexibility of the main trains and transport-
velocity lag are also taken into consideration. Modelling of dynamic, as well as static interaction of all the stands in the
continuous train through the rolled strip while disturbance goes through all the stands, allowed to study the processes
that are going on in all the stands simultaneously.

Keywords: continuous rolling, interstand tensions, speed, thickness, forward slip, transport-velocity lag.

, Korobko T. B., Korenko M. G., Prysiazhnyy A. G. Development of practical recommen-
dations on improving the design of working mill stand of small section mills

The article is analyzing a design of working mill stands of continuous small section mill 250 and relying upon
this analysis there have been found the faults of this design. For small section mills of the first generation being operat-
ed in Ukraine including the above mentioned mill 250 one need to replace low-powered mechanical srewdown mecha-
nisms with combined hydro-mechanical screwdown mechanisms of working mill stands that will allow to relieve low-
speed and low-powered screwdown mechanisms. On the research results concerning the influence of design parameters
of working mill stands onto quality indices of ready metal products there have been developed the recommendations
on improving basic mechanical equipment of small section mills. The most efficient for improving rolling accuracy
of hot-rolled bar sections is impact of equivalent elasticity modulus to unit of width, which ranges 0 to 4 kN/mm?2.
The efficiency of proposed engineering ideas is confirmed by calculation data obtained for hot rolling of bar sections
in working mill stand 250.

Keywords: bar section, design parameters, working stand, rolling force, rolling moment, quality indices.

Scriabin S. A., Chaika D. S. Odentification of a temperature broadening when rolling the billets of alu-
minium alloys within conditions close isothermal // Materials working by pressure. —2014. — Ne 2 (39).

The paper presents the results of the determination of the broadening temperature coefficient for different
degrees of deformation in rolling rectangular billets with various forms of non-contact areas and different diameter cir-
cular billets of aluminum alloys in the smooth rolls and oval calibers in conditions close to isothermal.

To calculate the broadening value while rolling, the element program for three-dimensional modeling of forg-
ing technology QForm, was applied.

To calculate the broadening temperature coefficients, using the methods of statistical analysis, the formulas
of coefficients depending on the deformation degree, were derived.

The mechanism of the influence of isothermal and close to it deformation conditions on the broadening was
discovered.

Keywords: isothermal rolling, broadening, oval calibers, non-contact zones, approximation, modeling.

Tuboltsev A. G. Method of determining the neutral line of universal channel-shaped pass / Materials
working by pressure. — 2014. — Ne 2 (39).

Methods of determining position of the pass neutral line (PNL) while rolling the patterns are considered. The
known methods of determining position of the pass neutral line allow to determine PNL, while rolling sections in two—
high stands, but they do not take into account tangential contact stresses in backward and forward slip zones, as well as
degree of metal deformation in the pass. It is shown that using the known methods of PNL determination while rolling
channels in the universal pass can lead to significant difference in rolling moments on horizontal rolls and even to the
negative moment on the roll deforming the channel well.

The method of determining the neutral line in universal channel pass, based on equality of the rolling moments
on horizontal rolls was proposed. It takes into account tangential contact stresses in backward and forward slip zones
and degree of metal deformation in the pass.

Key words: pass neutral line, universal pass (groove), rolling moment, tangential contact stresses, channel,
degree of deformation
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Fedorinov V. A., Zavgorodny A. V. Improvement of technologies and methods for calculation processes
of changes long-length profiled metal-roll on multiroll machines // Materials working by pressure. —2014. — Ne 2 (39).

There is the analysis of Changes schemes of profiled metal-roll on the correct machines when implementing
various types of settings to improve the quality of straightened products. Using numerical mathematical models and
corresponding software tools the analysis of the impact is fueficed software tools for computer-aided design technology
equipment process changes of any form of long products are designed, practical recommendations for further improve-
ments, are formulated a number of new technical solutions aimed at improving the technical economic performances
of section — straightening machines. The results developed and researched of the required amount of overlap
W for working rolls obtained concerning the various assortment for section — straightening machine 11h320, which
is the basis in relation to solving problems wing the automated calculation of desired setting for multiroll section —
straightening machines, as well as be used by technologists in the shops when selecting the optimal scheme changes.
A number of promising technical solutions that provide the enhancement of products due to the rise of the hardware
settings accuracy.

Keywords: angle, the stress-strain state, technological scheme, deformation, straightening.

Firsov T. L., Kuzmina O. M. Methods for determination of kinematic similarity criterion on the basic
values of the rolling process // Materials working by pressure. — 2014. — Ne 2 (39).

Physical modeling of the rolling process in terms of view of similarity criteria is considered. Goal of the investi-
gation is development of a technique for calculating kinematic similarity criteria for rolling process from basic values
of parameters of the deformation zone, accounting for rheological properties of deformable metal. The technique of defin-
ing the criterion of kinematic similarity got from power balance of the deformation zone during transition to basic (average
according to the zone) parameter values for rolling process is presented. The criteria connects the speed of roll rotation,
average speed of deformation by the zone and geometrical parameters of a strip. The technique of determining the average
speed of deformation by the deformation zone that takes into account rheological properties of deformable metal is devel-
oped. The complex of similarity criteria for a case of high strips rolling is given. Graphics of plastometric curves
are presented.

Keywords: physical modeling, kinematic criteria of similarity, rheological properties, deformation zone.

Shtoda M. N., Nagorny S. E. Study of the deformation zone during rolling strip angled open slotted
girder caliber // Materials working by pressure. —2014. — Ne 2 (39).

Investigations on deformed state with rolling in the open beamed caliber slotted with strip gauge at an angle
to the rolling line have been carried out. To investigate the change of the deformation parameters in the rolling process
the profiler that measures anywhere without its band cutting has been used. Analysis of changes in the height
of the flange shows that before the roll in an open strip cutting gauge beam angle 7,56° there is a slight increase in the
height of the workpiece. This can be explained as a result of deformation band bending, as well as the influx of metal
due to inhibition of longitudinal flow before the roll gap. While being moved along the length of the metal deformation
zone approach the angle workpiece decreases slightly and the metal strip is pressed against the lower roll. When
the front end of the strip passies distance more than two deformation centers by compression of a lower roll becomes
predominant.

Keywords: deformation, nedokat, bending band, joist caliber, task angled, lead sample.

Andreev A. A., Korchak E. S. Development of the basic parameters of gas-static equipment control
systems determination methodic // Material working by pressure. — 2014. — Ne 2 (39).

Conceptual features of the industrial gas-static equipment control systems are considered. The typical cyclo-
rama of hot-isostatic pressing process to be realized in gas-static equipment is analyzed. Methodic of the basic parame-
ters of gas-static equipment control systems determination is worked out such as balloon station capacity, compressing
station parameters, time of gas increasing up to maximum working pressure and its reducing down to the atmospheric
one, value of passing cross-sections of the main control high-pressure gas lines. General recommendations concerning
providing of optimum gas-static equipment productivity and the highest quality of the blanks worked are supplied.

Keywords: gas-static equipment, control system, balloon station, compressor, container.

Gorbach E. V., Palamarchuk V. A. Prediction of tool wear resistance for the tangential rolling of conical
bottoms // Material working by pressure. — 2014. — Ne 2 (39).

Quality and production costs, in rolling is connected with tool wear. Linear wear is distributed unevenly within
the tool. The article analyzes the distribution of linear wear within the instrument and the largest linear wear, observed
on the tool site, that corresponds to the rise of the generator at 30°~40°. A method to determine the rubbing tool life
as the number of burnished blank up to limit deviations from the nominal dimensions of the tool size has been offered.
Tool resistance for olling of the conical bottom with diameter of 102 mm has been determined.

Keywords: tangential rolling, tool friction, linear wear, tool life.

Gupalo E. V., Yeromin A. O. Energy efficient technology of metal heating in the annular furnace

for the variable productivity of the rolling mill / Material working by pressure. — 2014. — Ne 2 (39).
The mathematical model of pipe billet heating in the annular furnace is developed. The model is based
on the analytical task solutions of counterflow heating of materials. Researches of the furnace’s thermal work are carried



ISSN 2076-2151. Oé6padvomka mamepuaniog oasnenuem. 2014. No 2 (39) 275

out for the variable productivity of the rolling mill and different ways of the metal heating: with constant length of heated
zones; with changing of heated zones length; with ensuring the constant distribution of the metal average temperature
along the length of the heated zones. The estimation of energy efficiency of the considered ways of heating and recom-
mendations of their using are presented. It was found out that the implementation of the considered ways of metal heat-
ing in the annular furnace does not require a large investment and involves minimal reconstruction of the combustion
system and process control. The most economical way of heating from the viewpoint of fuel consumption is the way
with changing of heated zones length according to the required unit capacity.
Keywords: annular furnace, mathematical model, way of heating, fuel consumption, energy efficiency.

Korchak E. S., Astahova E. S.Developing of kinematical drive schemes designing and crank-and-slide
mechanism projecting of crank machines // Materials working by pressure. — 2014. — Ne 2 (39).

Kinematical drive schemes designing and crank-and-slide mechanism projecting of crank-drive machines
to provide the ir most rational construction and maintaining efficiency have beenconsidered. Recommendations
as for multi-stages drive usage for machines of different technological processes with the distributing of total gear ratio
among stages have been given. The method of the main shaft type selecting for concrete machine, determination
of its basic constructive parameters and the sequence of its designing have been considered. Constructive modifications
of different kinematical schemes of modern crank-drive machines and its main shafts have been offered.

Keywords: crank-drive press, main shaft, slide, kinematical scheme, crank.

Popivnenko L. V., Eremkin E. A., Bochanov P. A. Improving the reliability of the control system
of steam-air forging hammers // Materials working by pressure. — 2014. — Ne 2 (39).

The new construction of control system of steam-air forging hammers was considered in the article. The main
element of the design of control system is the two valve distribution block, which on both sides of the working cylinder
on the plate on the plate under it installed. The pneumatic control circuit of the valve-distribution blocks, in which the
energy source is a compressed air under a pressure of 0.6-0.8 MPa, supplied from the shop network backbone, are pre-
sented and described. Disadvantages of the control systems steam-air forging hammers, which operated previously,
were described. Using a new design of the control system the reliability of its work and operation of the basic parts
of a hammer can be significantly improved, as well as a number of indicators characterizing the quality of its work
and superior service.

Keywords: steam-air forging hammer, control system, valves distribution blocks, impact energy, loss of energy,
the reliability of the basic parts of a hammer.

, Holyavik O. V, Boris R. S. Working chambers electro installations // Materials working
by pressure. — 2014. — Ne 2 (39).

In the article considered the parameters of the electro-hydraulic stamping. Energy of shock wave, pressure
at its front, and also energy of hydraulic stream determine efficiency of this process. To the working chamber presented
a number of requirements. For maximum efficiency of the process is necessary to ensure the maximum possible values
of the above parameters for a given electric mode. Furthermore, it is desirable achieve uniformity of these parameters
over the area of the output the cross section. One of the determining factors of the process of electro-hydraulic stamping
is the ease of fabrication of the working chamber and its durability in service. The maximum energy of the shock wave
can be obtained under certain conditions. The inner cavity of the enclosure must provide a controlled, reflection of the
shock wave and its direction in the outlet section. Reflection losses of the shock wave must be minimal. The paper con-
siders the possibility of a significant increase efficiency process by optimizing the design of the working chamber elec-
tro installation. The design of the working chamber should provide the most efficient conversion of electrical energy
into mechanical work of plastic deformation of the workpiece.

Keywords: working chambers, electro-forming, the energy of the shock wave, INT for trunk-cavity, the
amplitude of the reflected waves, the electrode structure of the working chamber, coaxial elliptical paraboloid focus
paraboloids.

Javtoushenko A. V. Structural synthesis of the pressure mechanisms of mechanical presses / Materials
working by pressure. — 2014. — Ne 2 (39).

Structural synthesis of pressure mechanisms exhaust presses has been considered. Based on the functional pur-
pose of mechanisms determined the main technological and construction requirements that must be satisfied with creat-
ed structural mechanisms have been. For long stop of the clamping screw in the period of the stroke there can only be
used ladder lever and gear-lever mechanism. The main criterion for structural synthesis is the number and location of
extreme values of the displacement of the slave link. For long dwell crawler there must be uset not less than iterative
mechanism with eight out of extreme values. The synthesis problem is reduced to the determination of such dimensions
of mechanism parts were multiple end hinges slave units of each component of the mechanism through the same spaced
points is occured.

Keywords: press, actuator, synthesis, option, the target function, dwell, restrictions, extremes of the function
of position.





