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AHHOTAIIUAN

AmomuH FO. A. JIByxaTanHblie MoAeu HeoOpaTuMoii 1edopManuu Ha NMpuMepe JIMHEHHOr0 pacTsiKe-
Hus // O6paGoTka MmaTepuasioB gaBaenuem. — 2017. — Ne 1 (44).

[TpennoxkeHo nBe MoJeiaN HeoOpaTUMOil nedopManuu, nepsas U3 KOTOPBIX HCIOJb3YET pa3HbIE COOT-
HOIIEGHUS MEXJy MONEPEYHBIMH M MPOJOJBHBIMU Je(OpMalMsIMHU Ha KakJIOM U3 DTAaloB, IPH 3TOM BTOPOIl ATan
CONPOBOXKAAETCS AUCCUNALMEN >HEPrUH, HAKOIUIEHHOM Ha MIpeuIecTBYyIOWEN ynpyrod craauu. [ns BTopoi
MOJICNIN C MJI€aTbHOM JKECTKOIIACTUYECKON cpesoll 000CHOBAHO MOCIE0BaTENbHOE 00pa3oBaHNe HECKOIbKUX
CEMEHCTB TUIOCKOCTEH CKOJIBKEHHMs, IPUYEM I10cie 00pa3oBaHMs NMEPBOTO HAYMHAETCS CABHUT II0 BTOPOMY Ce-
MEHCTBY, KOTOpPO€ TpeOyeT MEHBIINX HHEPreTHdecKux 3arpar. CleCTBHEM SBISIETCS AUCCUIAIUSA YHEPTHH 3a
CYET TOYEUHBIX TEIUIOBBIX MCTOYHHMKOB, CHHKCHHE YCHIHH U NMPEKpalleHHe CKOJBXEHHS IO MEPBOMY CeME H-
cTBy. Jlns manpHeliniero pasBuTus AedopManuu TpeOyeTcs yBEIWYEHUE YCHUIUIM 10 KPUTHYECKOTO 3HAaYeHHS,
COOTBETCTBYIOLIETO Hayally mepsoro 3tama. O0e MOAENIH COrIacylTCs ¢ 3KCIEPUMEHTAIbHO HaOII0ZaeMbIMU
MEXaHH3MaMH HeoOpaTuMol nedopManuu. JJOMOITHUTENPHO NMOKa3aHAa BO3MOXXHOCTh NMPOTEKaHUS nedopmanun
663 HOHOHHHTGHLHOﬁ OHCPTUHU OT BHCHIHUX UCTOYHUKOB 3a CYHCT UBMCHCHUSA COOTHOIICHUA MEKIAY AUBCPICHII M-
el BEKTOpa yCKOPEHUs U pOTOpa BEKTOpPa CKOPOCTH.

KaroueBble cjloBa: ypaBHEHHS JBIDKCHUS, KHHEMaTHIECKH BO3MOJKHBIE TIOJISI CKOPOCTEH, SHeprust aeopma-
UM, TUCCUTIALHSL.

Jparodeuxuii B. B., Ily3wips P. I'., T'ajixoBa T. B., JleBuenko P. B. Onpenenenne KOMIOHEHT TEeH30pa
nedopmaiuii / O6padoTka MaTepuasioB qaBjaeHuem. — 2017. — Ne 1 (44).

Ha ocHOBe TeopeTHuecKkoro aHaan3a mpoiecca NpoQIINPOBaHUA 3aMKHYTHIX 000JI0UEK MOJIyYECHBI aHa-
JUTHYECKHE 3aBUCUMOCTH JUJISl pacdeTa KOMIIOHEHT TeH30pa AedopMaluii Npu paJuaibHO-POTAIHOHHOM CIIOCO-
0e Mpou3BOJCTBAa 000/bEB KOJIEC, OCHOBAHHBIC HA JONMYLICHUSX TEOPUHU MPOLECCOB 00pabOTKM METajuIoB Ja B-
JIEHUEM ¥ TEOPHUH YHpYrocTH. TeopeTHyeckHu onpeneleHbl CpeiHee yTOHeHHEe Mpoduis 1t 30H pa3jayu u 00-
XKUMa, MEpUANOHATIbHAS U TaHTeHIUATbHas Ne(OpMalNH, a TAaKXKe pa3Mepsl norydadpukara B 3aBUCUMOCTH OT
3aJaHHOM MOJAaYM U PaguyCOB MPOPUIHPYIOMHUX POJUKOB. JlaHHBIC BBIPAKECHUS MO3BOJSIOT MPH MPOSKTHUPOB a-
HHUH TEXHOJIOTHH PaJAHaIbHO-POTAIIMOHHOTO MPOQUINPOBAHUS U pacueTe HaNpsKeHHO-Ie(POPMHPOBAHHOTO CO-
CTOSIHUSl YYUTHIBaTh YINPOUYHEHHE METalia Iocie KaXJ0ro €IMHHYHOTO 00XaTHs M NMPOTHO3MPOBATH CTEICHBb
nedopManum 1o nepexogam.

KuaroueBble ci1oBa: 0601, 3arotoBKa, NpouiIMpoBaHue, TeH30p Aedhopmaiuii, pasada, 00xKHUM, EHTPaTbHBIN
pyuen.

Martioxun A. FO. CpaBHUTeJbHBI AHAJM3 OJYYEeHHOI0 aHAJIUTHYECKOr0 pelieHusi 0cecCHMMeTPUYHOI
3a1aYd TEOPUH IUIACTHUYHOCTH € YHCIeHHBIM MeTodoMm // OOpadoTka marepuayoB nasienmem. — 2017.-—
Ne 1 (44).

B pabote npezncraBieH CpaBHUTEIBHBIN aHAIN3 paHee MOJYyYSHHOTO aHAIUTHYECKOTO pEIIeHHs IUIOCKOoil 3a-
Jlaull TEOPHH TUTACTHYHOCTH TOJyOOpaTHBIM METO/OM C HCIOJIb30BAaHHEM T'aPMOHMYECKUX (YHKIHMH B HWJINHIpUYE-
CKHMX KOOPAMHATaxX C OJHHM W3 YHCJIEHHBIX METOJOB. B OCHOBY mcciieoBaHUS OBLIT IOJIOXKEH IPOIlecC CBOOOIHOM
OCaJK{ TOJICTOCTEHHOTO TOJIOTO HIJIMHIPUYECKOTO M3ZENIUS B OCEBOM HAIPaBICHHH MEXIY IBYMs IIEPOXOBATHIMHU
wmTaMu. MHCTpyMEHTOM ISt pellieHns TIOCTaBJICHHOW 3a7a4M NPUHAT pacueTHbI kKoMmiuiekc ANSY'S, paboraromuii
Ha OJJHOM M3 YHCIICHHBIX METOJIOB — METO/I¢ KOHEUHBIX 3JeMeHTOB. Co31aHa KOHEYHO-3JIEMEHTHAsI MOJIENb HCCIIeaye-
MOTO IIJIMHIPHYECKOTO TI0JIOTO 00pasiia.

ConocTaBiisist 3HaYECHUS Cp€aHUX HOPMAJIBbHBIX KOHTAKTHBIX HaHpH)KeHPIﬁ, TIOJTYYCHHBIX B PE3YJIbTATE MOJACIIN-
poBaHHMs Ipoliecca B nporpaMMHOM IpoaykTe ANSY'S ¢ aHaIMTHYECKUM peleHHeM, IIPU TeX JKe IapaMeTpax Mpolec-
ca, MOXKHO C/IeTIaTh BBIBOJA O TOM, YTO OTHOCHTENIbHAS TOTPEIIHOCTh HE MpeBsImaeT 15 %.

KiroueBble cjioBa: oceCHMMETpUYHAs 3ajada TEOPUH IUIACTUYHOCTH, HAIPSDKEHHO-Ae()OpPMHUPOBAHHOE CO-
CTOSTHHE, TapMOHNYEcKast QYHKIUS, IIMIMHAPUIECKHE KOOPIMHATHI, METO/] KOHEYHbIX SJIEMEHTOB.

I'pazes M. B., Jlapun C. H., IIacbinkoB A. A. HccnenoBanue HANPSAKEHHOT0 COCTOSHHUSI 3ar0TOBKH
npH pazaade TPyObl KOHHYECKHM MyaHcoHOM // OGpadoTka MaTepuaioB qaBiaenuem. — 2017. — Ne 1 (44).

BrimosHeHBI TeOpeTHYecKUue MCCIE0BAHMS Tpollecca pa3fadd TPYOHOH 3arOTOBKH B IIEJNSAX YCTAaHOBIICHUS
BIIMSIHUASL MEXaHUYECKUX CBOMCTB MCXOHOTO MaTepHaia, FeOMETPHUECKUX MapaMeTPOB HHCTPYMEHTA Ha HAIPSKEHHOE
1 1e(hOpMHUPOBAHHOE COCTOSHUS M CHIIOBBIE PEXXUMBI. Y CTAHOBIICHO BIMSHHE F€OMETPUUECKHX MapaMeTpoB ITyaHCOHA
Ha HaNPSDKEHHOE COCTOSIHUE U CHIIOBBIE TTAPAMETPHI pa3iadul TPYOHBIX 3aTOTOBOK.

KaroueBble ci1oBa: pa3nada, MaTpuia, AehOpMUPOBAHUE, HAIPSIKEHHS, AehOpMaIHn.
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Ho6pos U. B., Cemuuen A. B., Pyoan B. H., Kontuasblii A. B. PazpadoTka HOBOro BU3HONJIACTHYHOIO
MeToJa ucciaegoBanus npoueccos OM/l Ha npuMepe 0caKi cMMMeTPU4HOIi 3aroToBKHM // O0paGoTka MaTepHa-
J10B AaBjaenueM. — 2017. — Ne 1 (44).

Pa3paboTaH HOBBII METOJ| BU3MOIIACTUYHOCTH ISl MCCIEIOBAHNS KMHEMATHIECKUX IapaMeTpoB IpOIIeC-
coB OM/] mipu gedopMariii 3aroTOBKH C BRICOKUMH IIIACTHYECKUMHU cBOWCTBaMU. [IpeacTaBieHsl pe3ynbTaThl K C-
MEPUMEHTAIBHBIX UCCIIEOBAaHUN IPOLIECCOB CBOOOAHONM OCaJAKM CHMMETPUYHOM 3arOTOBKU IyaHCOHOM C pa3ivy-
HBIM IpoQUIeM KOHTaKTHOI noBepxHocTH. [IpH ocaske 3aroTOBKH ¢ MPSIMOYTOJIBHBIM BBICTYIIOM Ha TOpILE 3ar0TO B-
K1 004YK000pa3sHOCTh e()OPMUPOBAHHOI 3arOTOBKH YMEHBIIAETCS MO CPABHEHHIO ¢ OOUYKOOOPAa3HOCTHIO NeopMHU-
POBaHHOH 3arOTOBKH, KOT/Ia IOBEPXHOCTh ITyaHCOHA BBHIMOJIHEHA B BUE KiuHa. [Ipu ocanke «6e3 TpeHuss» Ha 00K 0-
BOIl MOBEPXHOCTH BBHICTYINa 3arOTOBKH CIIOW IUIACTHYECKH Ie(OpMHPYEMOr0 MaTepuaja 3aroTOBKH NMEPEXOAWT B
CTPYKKY, KOTOpasi OTAEISIETCSI OT OCHOBHOTO CJIOS MaTeprana 00pabOTaHHOW 3aTOTOBKM M CKOJB3UT Ha HEKOTOPOM
YYacTKE MO0 KOHTAaKTHOH MOBEPXHOCTH MHCTPYMEHTA. Y CTAHOBJICHBI XapaKTEPHBIE OCOOCHHOCTH OOpa30BAaHUS BbI-
CTYTIOB Ha TOPIIEBOH MOBEPXHOCTH Je(POPMUPOBAHHON 3arOTOBKH MPH W3MEHEHWH KOH(HUTyparun (GpopmMoodpasyro-
WX BNIAJAWH Ha MOBEPXHOCTH ITyaHCOHA.

KaioueBble cjioBa: BU3MOIUIACTUYHOCTh, OCAJIKa, 3arOTOBKA M3 IUIACTWIIMHA, (HOPMOOOpa30BaHKE BBICTYIIOB
IIPU OCaJKe, TPEHHE.

Opaosa E. I1., Tanp6exosa I'. C. AHaau3 Teopuu pacyera 3HepProcHJIOBBIX MApaMeTPOB INpolecca Bbl-
TSIZKKY TIPH IITAMIOBKE /IeTaliell Ha JIMCTOITAMIIOBOYHBIX MHOTONIO3HIIMOHHBIX aBTOMaTax // OfpadoTka mMare-
puajios aapienuem. — 2017. — Ne 1 (44).

B naHHOI cTaThe NpOBEAEH aHaIM3 TEOPUH pacdeTa HYHEPrOCHIOBBIX MapaMeTPOB IpoLEecca BHITSHKKH HPHU
MTaMIIOBKC L[eTaneﬁ Ha MHOTI'OIIO3UIIMOHHBIX JIMCTOITAMIIOBOYHBIX aBTOMAaTax. C uCnoanr30BaHHEM pa3p360TaHHLIX B
TeopuH 00pabOTKH METAIIOB JABICHUEM CIIOCOOOB MPHUOIMKEHHBIX PEICHHH yIaloch CO3IaTh CPABHUTEIBHO CTPOM-
HYIO METOJMKY aHain3a (OPMOHM3MEHSIONIMX OIEPAaLHid JHUCTOBOH IITAaMIIOBKH, TIO3BOJIIOLIYIO Y4ECTh BIHMSHHE MHO-
rux (axTopoB Ha mpouecc aehopmupoBaHusi. C LENBI0 PalMOHAIFHOTO HArpyXeHHs U IepeKoca IMOJ3YyHa, a TaKKe
CMEILCHUS] HHCTPYMEHTA B pe3yJIbTaTe U3MEHEHHs YCHIMH 110 JUIMHE U ITyTH MOJ3YHA IPH IITAMIIOBKE HeTajeil Ha Ju-
CTOILTAMIOBOYHBIX MHOTOIIO3UIIMOHHBIX aBTOMAaTax ObUIO YCTAHOBIECHO, YTO LIEIECOO0PA3HO OCYILECTBIAThH BHITSIKKY
C YTOHCHUEM CTCHKH 663 YMEHBUICHUA BHYTPEHHETO JUaMETpa.

KaroueBble coBa: JIMCTOBas ITaMIIOBKa, MHOFOHO3HHHOHHLII>1 JIMCTOIITAMIOBOYHBII aBTOMAT, SHEProCUI0-
BbIC MapaMETPhI, BBITAXKKA, HANIPSAKECHHOC COCTOSIHUC.

Besomenko B. A., [Innunenko A. H., Unmko B. B. Biusinue koMOMHMPOBaHHO# nJacTuveckoii nedop-
MAaLMU M OT/KUTA HA BHYTPeHHee TpeHHe CyOMUKpPOKpHcTALINYeckoi Meau // OOpadoTka MaTepuaioB JaBJe-
Huem. — 2017. — Ne 1 (44).

B unrtepsane 300 — 1100 K uccenoBansl TeMmneparypHbIe 3aBHCHMOCTH BHYTPEHHETO TpeHUs aehopMHUpo-
BaHHBIX M OTOMCOKEHHBIX 00pa3ioB cyOMuKpokpucrammndeckoir meaun M00, FRTP u M1, momy4eHHBIX KOMOWHUPOBaH-
HOHM TIacTHyeckoil nedopmanmeil. Y CcTaHOBICHBI OTIMYHS B PEIAKCAIIMOHHOM CIIEKTPE BHYTPEHHETO TPEHHS MEIH B
3aBUCHMOCTH OT CTEIIEHU €€ YHCTOTHI M cXeMbl AedopmupoBanus. [lokazaHo, YT0 KOMOMHHPOBAHHAS IUIACTHYECKAS
nedopmanus co CABUIOM IOHIDKAET TeMIIEpaTypy Hadajla PeKpUCTAIUTN3AI[OHHBIX IPOLIECCOB M 3€PHOTPAHUYHOM pe-
nmakcari (MO0, M1) B cpaBHeHHH C¢ 00pa3lamMu, MOJBEPTrHYTHIMH MOHOTOHHOMY (hopmom3meHeHuto. Habmomaemas
IIPHU OTXKHI'E Cerperamus MpuMeceil Ha rpaHUIAX 3epeH TOPMO3HUT IPOLECC PEKPUCTAIUIM3ALNN HE3aBUCHUMO OT CXEMBI
nedopmupoBanusi. O0CyxIar0TCs HU3NISCKHE MEXaHU3MbI BBISABICHHBIX 3()(HEKTOB.

KaroueBble ciioBa: BHyTpeHHEE TPEeHHE, Me/lb, KOMOMHUPOBaHHAs TUIACTHYECKas JeopMalysi, IPUMECH, pe-
KPHUCTAJUTU3aLNs, 3ePHOTPAaHUYHAS pelaKcallys.

Koauxos S1. I, CamorusagoB A. JI. TloBbllleHHe KavyecTBa 3aroTOBOK /IJIsi JHEPreTHYECKOro
MAIIMHOCTPOCHUS] HA OCHOBEe IPHUMEHEHHsl CcNnoco00B KOMOMHHMPOBAHHOIO Je(opMHpOBaHHMsI B Mpoleccax
KkoBKH // O0pa6oTka MaTepuaJioB aaBieHueM. — 2017. — Ne 1 (44).

[Ipouecc KOBKM AeTalieil IHEPreTHUECKOTO MAIIMHOCTPOEHUSI Ha OCHOBE MCIIOJIb30BaHUSI KOMOWHHPOBAHHOTO
JeopMUpOBaHUs PO(UINPOBAHIEM U OCAJKOH, TO3BOJISET IOBBICUTH Ka4€CTBO KOHEYHOTO M3/IENHUs. YCTAHOBIIEHO,
YTO TpeABApPHUTENbHOE MPO(UINPOBAHUE 3aTOTOBKH IEPEl] OCAIKOH MO3BOJIET HMOBBICUTH YPOBEHB Ae(hopMaIioHHOM
MIPOPa0OTKHU CIUTKA U N30aBUTHCA OT 30H 3aTPYOHEHHBIX Aedopmaruid. PaccMOTpeHO HECKOIBKO BapHAHTOB MPOQMIIH-
pPOBaHUS 3aTOTOBKH Ha MPSIMOYTOJIBHOE CEYCHNE TUIOCKUME OOWKaMH — MPO(MIMPOBAaHIE 3aTOTOBKH C COOTHOIICHUSIMHU
BBICOTHI K mupuHe, paBHbIME 0,75 1 0,5. YcTaHoBieHo, uTo HanboJiee parmoHaIbHONW cXeMOU TPpOoUIHPOBAHUS 3aro-
TOBKH TI€pel 0CaIKOW MOKHO CYMTATh CXeMbI IPO(PHUIMPOBAHUS HA NMPSIMOYTOJIBHOE MOTIEPEYHOE CEYEHHE C COOTHOIIIE-
uaueMm h/b =0,75.

KoaioueBble cioBa: KOBKa, CIMTOK, MPOQHUIMPOBAHUE, 0CA/IKA, MOICIUPOBAHUE, METO KOHEUYHBIX 3JIEMEHTOB,
nedopmanus.
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Po3zos 0. I'. HayuyHoe 000cHOBaHHe TEXHOJIOTHYECKHX PEKUMOB PaIHAIBLHOIO 00KaTHs NPeU3HOHHbBIX
TPYOUaThIX M3JeIuil ¢ mpoduanpyemoii BHyTpeHHel MoBepxHocThI0 / O0padoTka MaTepHasioB JaBJIEHHEM. —
2017. — Ne 1 (44).

B crartee paccMOTpeHO MOJydeHUE NPEUU3NOHHON TOJCTOCTEHHOW TPyO4aTON 3aroTOBKM C BHYTPEHHUMH
BUHTOBBIMH JOPOXXKAMHU Ha NPHMEPE M3TOTOBICHHS CTBOJIA CTPEIKOBOTO OPYXHS C MOJIUTOHAIBHBIM Ipodwmiem. On-
HUM M3 NIPOTPECCUBHBIX CIIOCOOOB IMOJYYEHHsI BHYTPEHHETO MPO(MIS CTBONA SBJISIETCS BOJIOYCHHE TPyOUaTOH 3aro-
TOBKH Ha MPOQHUILHOI OINpaBKe yepe3 IIaJKyI0 KOHUYECKYI0 MATPUILy C PeryJIHpyeMbIM OIpPaHUYEHHEM TEUCHHUS Me-
TaJlla B OCEBOM HampasyieHHH. [IpeacTaBiaeHs! pe3yabTaTbl KOHEYHO-JIEMEHTHOTO MOAEIHNPOBAHUS ponecca GopMo-
00pa3oBaHusI KaHAJIa CTBOJIA, ITO3BOJISIOIINE OLICHUTH BIMSHUE OTPAaHHMUYCHUS TEUCHHUS METaIa B OCEBOM HAIPaBICHUU
Ha ¢GopMupoBaHHe NMPOQWIA MPU PA3IMYHBIX 3HAYCHUSIX PabOYero yria M JUIMHBI KaTUOPYIOLIEro MOsSCKa MaTpUIBL.
Pe3ynbraThl NPOBEAEHHOTO aHAIKM3a IO3BOJIMIN BBHIPA00TATh NPAKTUYECKUE PEKOMEH AN, KOTOPbIE MOTYT OBITH MO-
JIE3HBI IPU IPOEKTUPOBAHUH PACCMOTPEHHBIX IPOIIECCOB.

KaroueBble cioBa: TpyOuaras 3aroToBKa, pajnagbHOE 00XaTHE, OTpaHNYEHHUE TEUCHUS METailla, MpoQuib-
Hasl OTIPaBKa, CTBOJI CTPEIIKOBOT'O OPYXKHUS, MOJIUTOHAIBHBINA MPOQHIIb.

Kamoxnblii B. JI., Cokonosckas C. C. Binssnue TpeHns Ha (opmMooOpa3oBaHHe OCeCHMMMeETPHYHBIX
NOJIbIX u3aeui u3 craau 10 KoOMOMHMPOBAHHOM BBITSIKKOW B OJHOKOHYCHO# MmaTtpuue / O0padoTka MaTepua-
JoB aaBjaennem. — 2017. — Ne 1 (44).

[TpuBeneHsl pe3yabTaThl aHalM3a METOJOM KOHEYHBIX JIEMEHTOB MO BIUSHUIO KoddduimeHTa TpeHHs Ha
KOMOMHHPOBAHHYIO BBITSDKKY B OZTHOKOHYCHOH MaTpHIle OCECHMMETPHUYHBIX MOJIBIX u3aenuii u3 cramu 10. [lns otHO-
CHUTENBHOHN TONIIUHBI 3ar0ToBKH 1,5%, kosddunmenta sortsoxkn 0,4, koaddunuentos tperns g =0,05; 0,08; 0,1 n

0,15 ompeneneHsl yCWINs BBITSOKKH M YCHJIMSL CHATHS U3JIETHS U3 IIyaHCOHA, HAIPSDKEHHO-Ie()OPMUPOBAHHOE COCTOSI-
HHE, CTENICHb NCIIOJIb30BAHUS pecypca IIIaCTHYHOCTH U TeMIlepaTypa npoe(opMUpOBaHHOTO MeTaIa npu Gopmooo-
pa3oBaHKH. BEISIBICHBI KOHEYHBIE ()OPMBI M Pa3Mephl N3AEIHA. Y CTAHOBJIEHO, YTO yBeNW4eHHEe K03 (UIneHTa TPSHUS
MIPUBOJAUT K POCTY YCHJIUS BBITSDKKH, YCHIIUS CheMa U3ZENHs U YBEIWYECHHUIO TeMIepaTypsl. [Ipu 3ToMm Takxke Bo3pac-
TAIOT PACTATUBAIOLINE HANIPSHKEHUs B CTCHKE [MJIMHAPHYECKOM YyacTu npoaeopMUPOBAaHHOM 3ar0OTOBKH U B CTEHKE Ha
panuyce ckpyriaeHus myaHncona. Omnpezneneno, 4yto ¢popmoobpazoBanue ¢ ko3¢pdunuenrom tpeHus 1 =0,15 Ha mpome-

JKYTOYHOH CTAaJUU BBITSDKKU IIPUBOJUT K IIOJHOMY MCUEPIIAHUIO Pecypca INIAaCTUYHOCTH B CTEHKE Ha Pajinyce CKpyrile-
HUSI IyaHCOHA M OOPBIBY JOHHOM 4acTH Mpoae)OpMHUPOBAHHON 3ar0TOBKH.

KaroueBble cjioBa: KOMOMHHPOBAaHHAsI BBITSKKA, IIOJOE H3JEJHE, OJHOKOHYCHass MaTpuia, KO3(GQHUIHUECHT
TPEHHsI, METOJ] KOHEUHBIX AJIEMEHTOB, yCuine Je(hOpPMUPOBAHUsI, KOHEUHbIE ()OPMBI U pa3Mepbl M3JEIHid, HHTCHCHB-
HOCTB J1eopManuii, CTENIeHb UCTIOJIb30BaHMS pecypca MIaCTHIHOCTH.

®poJios 5. B., 3yoko 0. 10., Peme3 O. A., Amkesinen A. B. MccienoBanue BJIMSIHUS TeOMeTPUH MOsIC-
Ka MaTpuibl Ha Tedenue amoMuHus B npouecce MHPKYII / Odpadorka martepuasoB gasienuem. — 2017. —
Ne 1 (44).

B paGote mpencTaBieHo UCCIEOBaHUE BIMSHUS TEOMETPUH TMOsICKa MAaTPUIlBI HA TCUCHHE aTIOMUHHS B TPO-
necce MHPKVII. [Ins npoBeneHus ucciiefoBaHus OBLIIO BEIOPAHO MaTeMaTHYECKOE MOJICIMPOBaHIe Ha Oa3e mporpam-
Mol QForm V8. QForm V8 xopormro cedst 3apeKOMEHI0BaIl MIPH MPOBEACHUN PACYETOB BIUSHUS TEOMETPUU WHCTPY-
MEHTa Ha TeYeHHE MeTallla, a TAaKXKe MoKa3aJl XOPOIINe Pe3yIbTaThl CXOJAUMOCTH IIPH COMOCTABICHUH C IPOBEIEHHBIMU
9KCIepuMeHTaMu. [ MccaenoBaHus BIUSHHUA T€OMETPUH MOSCKa MaTpHUIBl Ha TedeHue amoMuHus npu MHPKVYII
UCTIONIH30BAJINCH 3 BapHaHTa IOsICKa C IEPEMEHHOH TOJIIMHON 10 cedeHuro. B xo/e npoBeneHus taHHON paboThl ObLIO
ycTaHoBJIeHO, uTo QFOrm V8 xoporio moaxoauT Aj1s MOJCTHPOBAHMUS MPOIIECCOB HHTEHCUBHOM M1acTU4ecKoit nedop-
MaIllH, a TaKXe BhIOpaHa ONTHMalIbHAs T€OMETPHUs MOsICKa MaTPHIbI, 00eCIeUnBaloIas HAMMEHBITYI0 KPUBU3HY CITUI]
cTynuusl. PesynbraTel nccnenoBaHuid OyIyT MCHOJIB30BAaHBI B JajbHEHIIEM IPH KOHCTPYMPOBAaHWM MHCTPYMEHTA M
pa3paboTKe TeXHOJIOTUH IIPOU3BO/ICTBA JAeTalleld THIa CTynHIa co cnuiaMu Metogom MHPKVII.

KiroueBble cjI0Ba: yriioBoe MpeccoBaHme, pa3Mmep 3epHa, aedopmanus, MKD monens, mpeccoBanue, aatoMu-
auit, HPKVIIL.

Bonpapenko C. B., I'puaun A. 0., lllanep M. HcciienoBanne 3aBHCMMOCTH TeMIepaTypbl H CTENEHH
AeopMalii TOHKHX Y4aCTKOB NPO(HINPOBAHHBIX M0JIOC NPH BAJIKOBOIl pa3IuBKe-NPOKATKE C JONOJHUTE/b-
HBIM TEeILUIOBBIM conmpoTuBieHneM // OGpadoTka MaTepuasioB naBiaenuem. — 2017. — Ne 1 (44).

B nannoit paboTe aBTOpamMu paccMaTpUBACTCS HOBAsI TEXHOJIOTHS TOIYYIEHHUS TOJIOC ¢ MPO(UINPOBAHHBIM I10-
MEePEeYHbIM CEYEHUEM Ha arperaTax BaJIKOBOW Pa3MUBKU-NPOKATKH. OCHOBHBIM 2JIEMEHTOM B JaHHON TEXHOJIOTUU SIBJIS-
eTCsl MPUMEHEHNE MPOQMINPYIOIEH JICHTHI, KOTOpask OXBATHIBAET OJWH WM 00a BajKa-KPHCTAILIN3aTOPa, YTO BHOCHUT
JIONIOJTHUTENBHOE TEIIOBOE COMPOTHBICHUE B CHUCTEMY METAI-BaIOK. B paboTe mpoBeneH TEOPETHYECKHH aHaIn3
BIIMSIHHS TOJIIIMHBI ITPOQUIMPYIOIIESH JIEHTHl Ha TIapaMeTphl, BIMAIOIINE Ha KaUe€CTBO TOHKOCTEHHBIX 3JIEMEHTOB IIPO-
(buIMpoBaHHON MOJIOCKHL. ISl MaTeMaTHYeCKOT0 aHaJIN3a UCIIOIb30Ballach JBYMEpHAsk MOJENb Mpoliecca BaJIKOBOI pas-
JIMBKH-TIPOKATKH B KOHEYHO-JIeMEHTHOM cpexe Ansys Flotran. Tlomydenst 3aBuCHMOCTH CTENeHH AeOpMAIN U TEM-
HepaTypsl TOHKAX 3JIEMEHTOB TIOJIOCHI OT BBICOTHI 30HBI KPHCTAIUTU3ANNU-IS(POPMALINH, a TAKKE OT TOIIIMHBI POH-
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TUpyromei TeHTsl. Pe3ynpTathl, momydeHHbIe B TaHHOH pabore, OyAyT MCIIOIB30BaHBI MPHU pa3pabOTKe TEXHOJIOTUH
BaJIKOBOH pa3IMBKHU-IIPOKATKH MOJIOC ¢ MPOQIIUPOBAHHEIM TOTIEPEYHBIM CEUYEHHEM W IO3BOJIAT IOJIydaTh ITOJIOCHI C
BBICOKHM YPOBHEM MEXaHUYECKHUX CBOWCTB.

KawueBble cioBa: BaikoBas pa3liMBKa-MpoKaTKa, MpoduiInpoBaHHas Moja0ca, allOMAHUCBEII CIUIaB, KOMIIb-
FIOTEPHOE MOJICIIMPOBAHKE, CTCIICHD Je(opMaIium, TeMreparypa.

Pynenxo H. A. Bausinme no6aBku mopooOpa3oBatelisi Ha pacnpelesieHHe OTHOCHTEJIbHOH MJIOTHOCTH
HecleYeHHbIX mpeccoBok // O6padoTka MaTepuaioB naBiaenuem. — 2017. — Ne 1 (44).

B craThe moka3aHo, 9TO KOHEUHO-JIEMEHTHBIN mporpaMMHbIid komiuiekc DEFORM-3D mo3BosieT mpoBOIUTH
MOJIETIMPOBAHNE IIPECCOBAHMSI TOPOLIKOBBIX MaTEPHAIOB 0€3 NMPOBEICHUS CIOKHBIX HKCIIEPUMEHTOB IO KaIHOpPOBKE
pacdeTHO Mozenu mopucToro marepuaina. IlpuBeneHa kpuBas yNpodHEHHS MaTepualla OCHOBBI IOPOINKA XKejle3a, a
TaKXKe BUPTyalbHas KpUBas YIIPOYHEHUS CMECH TOPOIIKA XKelle3a U TOopoIKa OnkapOoHaTa aMMoHus coctaBa 40/60 mo
o0bemy. KpuBas ynmpoyHeHHsT MaTeprana OCHOBBI OPOILIKA JKeJe3a OTJIMYACTCS OT KPUBOH YIPOYHEHHS MaJIOyTIIEpO-
JIUCTON cTaju OJM3KOr0 XMMHUYECKOTo cocTaBa. KOHEYHO-31eMEHTHOE MOJICTIMPOBAHUE ITPECCOBAHMUS C IIOMOILBIO I10-
JIY4eHHBIX KPHUBBIX IOKa3allo, YTO J00aBJIeHHE MOpooOpa3oBarelisi K MOPOIIKY Keje3a NMPUBOIUT K FOMOTCHU3AINU
pacrpezeneHus IIOTHOCTHU 10 00beMy TTOPOIIKOBOW IIPECCOBKH.

KiroueBble ¢J10Ba: IOPOIIKY, MOJETIUPOBAaHNE, KPUBAs YIPOUHEHHS, TOPOOOPa30BaTeNb, IPECCOBAHUE.

Anuesna JI. ., Anues U. C., Kaprambimes /1. A., Uyuun O. B. ®opmon3zMeHeHne B npounecce KOMOMHHU-
POBAHHOTO BBIIABJIMBAaHUS MOJIBIX AeTajell TMna crakana // O0padoTka mMarepuasnoB naBieHuem. — 2017. -
Ne 1 (44).

PaccMoTpeHBl pa3HOBHIHOCTH KOMOWHHPOBAHHOTO BBIJABIMBAHHS MOJBIX JETaIeH M CHOCOOBI paanaibHO-
MIPOJIOJBHOTO BBIJIABIMBAHUS B 3aBUCHMOCTH OT KMHEMAaTHKH M CTENIEHW CBOOOIBI TECUCHMS METailIa, pas3/esiCHbl Ha
2 TPYHIIBI — COBMEIIEHHOTO M MOCJIE0BATEILHOIO KOMOMHUPOBAaHHOTO BBIAABINBAHHA. DKCIIEPUMEHTAIBHBIM ITyTEM U
MOJIETTMPOBAaHNEM METOAAMH KOHEUHBIX 3JIEMEHTOB M BEPXHEH OLICHKH YCTAHOBJICHBI XapakTep pacrpeneiacHus nedop-
MHPOBAaHHOTO COCTOSIHUS IUIS TIOJIBIX JIeTajiel THIAa CcTaKaHa M HAaKoIUIeHWs nedopmanuii mpu xomoxHoM nedopmupo-
BaHuu. [TokazaHo, YTO pacueTsl HAKOIUIEHHOH CTENeH! JeOpPMaIMU BHINOJHEHHbBIE PA3IMYHBIMU METOAAMH MOZIEIH-
pOBaHHMs JalOT 3HAUYEHHMS, OJIM3KUE K DKCIIEPUMEHTAJIbHBIM JaHHBIM. Y CTaHOBIICHO, YTO 30HbI Hau0OOJee MHTEHCHUBHON
nedopManuy IPUIIETaloT KO JHY U BHYTPEHHEH NOBEPXHOCTH IOJIOCTH CTakaHa. MeToJ0M KOHEYHBIX 3JIEMEHTOB H3Y-
YEeHBl 3aKOHOMEPHOCTH Pa3BHUTHs HANpPsHKEHHO-Ae(OPMUPOBAHHOTO COCTOSHHS 3ar0TOBOK IPH paluajbHO-IIPIMOM
BBIIaBJIMBAHUH C pa3/adyell M JaHa OLIEHKA CHJIOBOMY PEXHMMY Ipoliecca. Y CTaHOBJICHO, YTO MaTEpUalIbHbIE YaCTHIIBI
3arOTOBKH, PACIIOJIOKCHHbIE Ha NMepH(EepHHHBIX y4yacTKax, IMOABEPraloTCs HEMOHOTOHHOW Ie(opMaIiiu C IOJIOXKH-
TEJIbHBIM 3HAUEHHEM T0Ka3aTels] HAlPsHDKEHHOTO COCTOSHUSL.

KaioueBble cioBa: pagualbHO-TIPSIMOE BBIJABIMBAHUE, HANPSHKEHHO-1€(OPMUPOBAHHOE COCTOSIHUE, HAKOTI-
JICHHasl CTEIeHb Je(OpMaIii, METO/I KOHEUHBIX 3JIEMEHTOB, CHIIBI JIe)OPMUPOBAHHMS, ITOKAa3aTeNlb HANPSHKEHHOTO CO-
CTOSTHHSI.

Benomenko B. A., Beiireas3umep . E., Bosusik 10. B.,, CaBuenko b. M., Jmurpenko B. I0. PaBnoka-
HAJIbHAsI MHOTOYTJIOBAasl IKCTPY3Usl MOJHMEPHBIX 3ar0TOBOK, MoJy4eHHbIX FDM-nponeccom // O6padoTka ma-
TepuajoB AaBieHuem. — 2017. — Ne 1 (44).

BriepBbie npeu1okKeH U peau30BaH HOBBIN CIIOCO0 MOIyYeHHsT CTPYKTYPHO-MOAU(DHUIIMPOBAHHBIX OJIUMEPOB,
Gasupyrommiics Ha komOuHaiu FDM-npornecca (Fused Deposition Modeling) i paBHOKaHAIBHOW MHOTOYTIIOBO# 9KC-
Tpy3un (PKMVYD). MeTonamu TMHAMUYECKOTO MEXAaHUYECKOTO aHaIK3a U JIIOPOMETPUH HCCIEA0BaHbl (PU3NIECKUE U
MexaHndeckue coiicrBa amopdusix (ABS, PET-G) u amopdno-kpucrasuimueckux (PET) nmonumepoB B IIMPOKOM MH-
TepBaJie TeMIeparyp. BrisBieHbl pa3nuyusi B CBOMCTBaxX 00pa3loB MOJMMEPOB, NonydeHHbIX FDM-nipouieccom, B 3aBH-
CHUMOCTH OT HampaBJICHUs YKJIaJ KK coeB paciuiaBa. [lokazano, uto PKMYD obecnieunBaer yiydiieHue BI3KOYNPYTHX
XapaKTePUCTUK NoJuMepoB, nostyueHHbIx FDM mnpoueccom. Ilog pefictBuem PKMYD taxke nmoBbILaOTCS MJIOTHOCTD,
yZapHas BA3KOCTb, TEMIIEpaTypa CTEKIOBaHUS M MHUKpPOTBepaocTh. [IpennoxeHa ¢pusnueckas MoJeib, OMMCHIBAIOIIAS
[OBEICHHE CIOUCTBIX MaTepuasioB Noj aerictBueM PKMYD.

Kirouessle cioBa: nonmumep, FDM-nipouecc, paBHOKaHalIbHas MHOTOYIJIOBasl AKCTPY3Hsl, BA3KOYNpPYrue xa-
PaKTEpUCTHKH, MUKPOTBEPAOCTb.

Mapkos O. E., lllapyn A. O., Kocunos M. C., UnuakoB E. B. CoBpemeHHBI¢ CIIOCO0BI MOTy4eHHs TOH-
KOCTEHHBIX jieTajieil 0TBeTCTBEHHOro Ha3HaveHust // OGpadoTka MaTepuaioB naBiaenuem. — 2017. — Ne 1 (44).

B cTathe paccMOTpeHBI OCHOBHBIE CIIOCOOBI TIPOM3BOCTBA IIOKOBOK THIIA THHI, KOTOPHIE IPEAyCMAaTPHBAIOT
(hOpMOBKY 3aroTOBKH I10 y4acTKaM C MOCIEAYIONEH BBITSKKOHN, MPOTSHKKY Ha OTMpaBKe ¢ JalbHEHIIeH pa3mpaueit 3aro-
TOBKH, IIUKJINYECKYIO JIOKAJBHYIO OCAIKy Pa3TOHKON HMIIMHAPHYECKON 3aTOTOBKH, a TakXke (POPMOBKY NPEIBAPUTEIb-
HO HarpeToro KOHIIA BpaIlaroIieics TpyO4yaToi 3aTOTOBKH M CBapKH. DTH METOBI M3TOTOBICHUS JHHI He oOecredn-
BalOT NMPOpabOTKy CTPYKTYpPbl METailIa, MIMEIOT OOJIBIIOE KOJIMYECTBO MEPEX0JI0B, HEAOCTATOUHYIO HAJEeXKHOCTh CBAp-
HOTO 1IBa, a TaKKe TPeOyIOT NpUMEHeHHs Oojiee dHEProéMKoro obopynoBaHusi. V3BecTHBIE CIIOCOOBI MOSYYEHHS
KpPYHNHOrabapUTHBIX JTHHUII METOJAMH CBApKH JIBYX MM HECKOJIBKMX KaTaHBIX WJIM KOBAHBIX 3arOTOBOK XapaKTepu3y-
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I0TCS 3HAYUTENILHON TPYJOEMKOCTBIO, MaJIBIM KO3()(DMIIMEHTOM HCIOIB30BaHUS METAIa, HE 00ECTIEUNBAIOT BHICOKYIO
HAJIS)KHOCTb M3AEHH, T.K. IPU U3TOTOBICHUHU KOPITyCOB HEM30EKHO MOIyUCHNE TIEPECEKAIONINXCS CBAPHBIX IIBOB, YTO
HEJIOMyCTHMO IIPU HPOU3BOJCTBE y3JIOB YHEPreTHIECKUX yCTaHOBOK. OIpenereHNe OCHOBHBIX TEXHOJIOTHYECKHX Ia-
paMeTpoB Iporuecca KOBKH JHHII SBJISIETCS BEChbMa CIIOKHOM 3amadeil. [o3ToMy B IPOM3BOACTBE OOJIBIIOE KOJINIECTBO
9KCTIEPUMEHTAIBHBIX U IOBOJOYHBIX paldoT, a peaqn3yeMble PeXXKUMBbI 00paOOTKH JaTE€KN OT ONTUMAIBHBIX.

KaroueBble ci10Ba: KOBKa, AETAIM ATOMHBIX PEaKTOPOB, JHUINA, TOHKOCTCHHBIE TOKOBKH, CIIUTOK.

Yyxaed B. JI., Kiaememon E. C., I'punkeBuu B. A., SIpomenko O. A., Xaue3zoa T. A., ®poJioB A. A.,
b1 X. IIpoMblliieHHOe BHEAPEHHE pecypcocOeperaimero nponeca KOBKH ¢ paiMoOHAJbHBIM Pe:KUMOM (op-
MOHM3MEHEHHUS] YMEHbIICHHOW NMPUOBLILHON YacTH CIUTKOB M3 KOPO3HOHHOCTOMKHUX cTaJeil / O6padoTka MaTe-
puasioB naBaennem. — 2017. — Ne 1 (44).

B crarse paccMoOTpeH mporecc KOBKH CIMTKOB ¢ YMEHBIIEHHOH NMPHOBUILHOM YacThIO0 U3 KOPO3MOHHOCTOMKHUX
craneir Ha npeanpustan OO0 «/Iaenpomnpecc Cranb». B wacTHOCTH, ompeneneHo GopMOU3MEHEHHE TP KOBKE MPH-
OBUTFHOW YaCTH CIIUTKA IPH IOMOIIM KOMITBIOTEPHOTO MoaennpoBaHus. OCHOBHOH IENBI0 TAaHHOTO MCCIICIOBAHUS SIB-
TsIcs aHanu3 (POPMOU3ZMEHECHHS M HAaPsHKEHHO-Ae(hOpMUPOBAHHOTO COCTOSIHUS METalljIa MIPH MPOTSHKKE MPUOBLTEHOM
YacTH CIIUTKA, a TAK)Ke, COBEPIICHCTBOBAHNE CYIIECTBYIOMINX cXeM AedopMariiii mpu KOBKe TaKUX CIUTKOB. Pe3ymnbra-
TOM pabOTHI SABJISIETCS TONyYEHHE JAHHBIX 10 (POPMOM3MEHEHUIO NMPHOBIIHLHOM YacTH CIUTKA U pa3paboTKa peKOMeH-
JTAIAHA TI0 OTITUMM3ALNHN cXeM IedopManni Uik KOBKH CIIUTKOB ¢ YMEHBIICHHOH MPUOBLIHHOM YacThIO.

KaroueBble ci1oBa: KOBKa, CIIMTOK, MPOTSDKKA, (POPMOU3MEHEHHeE, ieopMaliusl.

Mopo3 B. C., ITacxanos A. C., I'yauH A. B. BiusiHe KOHTAKTHBIX YCJIOBUIH M HanpaBJieHHs AeiicTBUSA
CHJI TPEHHUsI HA HANPSIKEHHOE COCTOSIHNE 3arOTOBKHU MPH ropsiueM 00paTHOM BBIIABJIMBAHUH MOJIbIX M3aenuii //
O6padoTka MaTepuaioB naBienuemM. — 2017. — Ne 1 (44).

PaccMoTpeHBI pe3ynapTaThl MaTEMAaTHIECKOTO MOJEIMPOBAHMS HAIIPSXKEHHOTO COCTOSIHUSI 3arOTOBKH IPH TO-
psiueM oOpaTHOM BBIAABIMBAHHUH IOJOTO M3Aenus U3 ciutaBa AK6 co cMa3koil M BBIJaBIMBAHUS C AKTUBHBIM JICHCTBH-
€M CHJI TPEHHMS IIPH CKOPOCTH CMEIICHUS MaTpHIbl OTHOCUTEIBHO Ne(hOPMHUPYEMOH 3ar0TOBKH, PaBHOW CKOPOCTH HC-
TEUEHHS MeTalIa B CTCHKY M3zenus. [Ioka3aHo, 4TO B MPUHATHIX CKOPOCTHBIX YCIOBHUSAX (POPMOM3MEHEHHS CHIIBI TPe-
HUSI aKTUBHOTO JICHCTBHS CHIIKAIOT BCE KOMIIOHEHTHI TEH30pa HANPSDKCHUH, HEPaBHOMEPHOCTh HAIIPSHKEHHOTO COCTOS-
HUSL 1e(OPMHUPYEMOIi 3arOTOBKH U CHITY Ne()OPMHUPOBAHMS MO CPABHEHHUIO C OOBIYHBIM OOpATHBIM BBIIABINBAHUEM, HO
HE U3MEHSAIOT CXeMY HallpsDKEHHOTO COCTOSHHS — «BCECTOPOHHEE HEPABHOMEPHOE CHKATHEY.

KaroueBble cjioBa: MaTeMaTH4eCKO€ MOJEIMPOBaHKE, 00paTHOE BBIIABIMBaHUE, aKTHBHOE TPEHHE, 3ar0TOB-
Ka, HaIlPsDKEHHOE COCTOSTHHE.

Kanw:kublii A. B., l'opuocraii B. H., I'yiaiok A. A., Onekcanapenko SI. C. I'opsiuasi muraMnoBka moJjbixX
U3J1eJIMA U3 BHICOKONPOYHOTO AJTIOMHUHUEBOT0 CILIABA € 32/IaHHOI MPOPA0OTKOIl CTPYKTYPhI MeTaJLJIa MJIACTHY e-
ckoii 1epopmanueii / O6padoTka MaTepuasios naBjieHuem. — 2017. — Ne 1 (44).

MeTonoM KOHEUHBIX RIIEMEHTOB MPOBEACHBI MCCICIOBAHNS W YCTAHOBIICHBI TTAPAMETPHI TEXHOJIOTHH TOPSTICH
IITaMIIOBKH IIOJIOTO M3AENU U3 ciutaBa B93md ¢ 3amaHHON TpopabOTKOH CTPYKTYpHI METalIa TIACTHIECKOH nedop-
Maruel Ui oOecIieYeHNsT MEXaHWYEeCKHX CBOWCTB B CTEHKE H3IENHS IIOCIE TepMOOOpabOTKH. PacdeTHBRIM myTem
ompeneeHsl popMa u pa3Mephbl UICXOJHOH 3aTrOTOBKH, TeMIIepaTypa IMoIorpeBa ne OpMUPYIOIIEro HHCTPYMEHTA, YCH-
JIUE IITaMIIOBKH, YCHJIME BBHITAKABAHIS M3ACIHS U3 MaTPHUIIBI, yASIbHBIC YCHIHS Ha 1e()OpMUPYIONEM HHCTPYMEHTE,
HU3MEHCHHE TEeMIIepaTypbl MeTaia mpu (opMooOpa3oBaHUK U3JCIHS, HAMPSHKEHHO-IC(POPMHUPOBAHHOE COCTOSHHE B
ne(OpMUPOBAHHOM METaJUIe, KOHEUHbIE (opMa U pa3Mepsl usaenus. [1o pe3yabTataM MOJICIUPOBAHUS CIIPOCKTUPOBAH
M U3TOTOBJICH IITAMIT [l FOPSYEH MITAMIIOBKH U MTPOBEACHBI SKCIICPUMEHTATBHBIC HCCIICIOBAHUS HA THAPABINICCKOM
npecce. BBIMOIHEHBI UCTIBITAHUS Ha PACTSDKCHHE CTAaHAAPTHBIX 00pa3IoB, KOTOPHIC BhIPE3aHbl U3 CTCHKH U3JCIUS I10-
cJe mpoBeAeHHON TepMooOpaboTku. OnpesiesieHbl YCIOBHBIN TpeieN TeKYYECTH, Mpeaes MPOYHOCTH, OTHOCUTEIHHOE
VJIMHEHUE W TBEPIOCTh. JJaHHBIC HCIBITAHUIA OTBEYAIOT TPEOOBAHUS IO MEXaHUYECKUM CBOWCTBAM Je(OPMHPOBAHHO-
ro MeTajljla B CTEHKE U3JCIIHS.

KaroueBsbie cioBa: ropsyasi mTaMIIOBKa, MOJIOE U3JCIHE, ATFOMUHHUEBBIN CIUIAB, METOJ KOHCUHBIX DIIEMEHTOB,
CHUIIOBBIC PEKUMBI, HHTCHCUBHOCTB Je()OpPMAITUii, SKCIIEPHUMEHTAIBHBIC HCCIICIOBAHIS, MEXaHUUECKIE CBOICTRA.

Cuxyabscknii B. T., Tapanenko M. E., Kameesa B. 10., Cukyiabckuii C. B. Pacyer 0cHOBHBIX mapamer-
POB CMMMeTPUYHOro opMoU3MeHeHUSI MOHOJTUTHBIX PeOPUCTHIX NaHeJ el ABOHHONH KPHBU3HBI MOCIe10BATE] b-
HbIM JedopmupoBanuem // OGpadoTka MmaTepuasios gapaenuem. — 2017. — Ne 1 (44).

PaccMOTpeHBI TEXHOJIOTHYECKHE TapaMeTphl MOJydeHHUs MaHelel ¢ opedpeHneM ABOWHOW KPUBU3HBI IS
H3JIeUH a3POKOCMUYECKON TEXHUKH C HCIIOJIb30BAHUEM MEPCIIEKTHBHOTO Mpoliecca (opMooOpa3oBaHUs MOCIEH0B a-
TEeILHON MECTHOM THOKOH ¢ Tocaakoi (pa3Boakoit). Omucanbl MPOoIecc U METOANKA pacyeTa He0OX0IUMOT0 KOJIUY e-
CTBa MECTHBIX BO3JEHCTBUN W DHEPTHUH MECTHOTO BO3JEHCTBHUSA IS TIONyUEHHsI MaHeled TpedyeMoi (opMbl U pa3-
MepoB. [IpoBeieHO IKCIEPUMEHTAIBHOE UCCIIEA0BAHNE TEXHOIOTMUECKOT 0 MPOLecca Ha HATYPHBIX MAaHEISX C XKeCT-
KHMU pebpamH.

KaioueBble cjioBa: TEXHOJOTHYECKHH mpolecc, (opMooOpa3oBaHue, IaHelb, IBOWHAs KPUBHU3HA, ITOCAIIKa,
pa3BoKa, IIacTHYecKas 1eopmariys, mporuo.
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Jlapun C. H., IlnaTtonos B. U., Yapun A. B. K onieHke HanpsizkeHHOT0 COCTOSTHUSI MAaTepUAaJia 3ar0TOBKHU
B Mpouecce MHeBMO(GOPMOBKH MHOTOCIOIHBIX JUCTOBBIX KOHCTPYKIHUI ¢ MPAMOYIroJIbHBIMU KaHajgamu // O0-
padoTka MmaTepuanoB qaBiaenuem. — 2017. — Ne 1 (44).

B craTtpe mpencraBieHbl pe3ysbTaThl MATEMAaTHIECKOTO MOJICTUPOBAHNUSA H30TEPMUIECKOT0 ne(opMUpOBaHHS
MHOTOCJIOHHON 00OJIOYKM B MPSMOYTONBHBIN KaHal [lomydeHHBIE BBIPaKCHHS ITO3BOJIIOT MPOBECTH NATbHEHIIHIT
aHaJIU3 MHEBMO(GOPOMOBKH C LENBIO ONPEICICHUS PalMOHANBHBIX MapameTpoB (GopmonszmeHeHus. [lomydcHHbIE BbI-
paKeHHs CIpaBeAIMBEI KaK AJsl MaTepPHAaJIOB, MOJYMHSAIONINXCS KaK KHHETUYECKUM, TaK U YHEPreTUUECKUM ypaBHEHU-
SIM MOJI3y4YECTU U MOBPEXKIAEMOCTH.

KaioueBble ciioBa: (opMoM3MeHEHHE, MHOTOCIIOWHBIE KOHCTPYKIUH, IPSIMOYTOJIbHbIE KaHAJbI, CUIOBBIC Ta-
pameTpsl.

Honusnenko JI. B., Pynenko H. A., Mmenko B. A. UccienoBanue 0co0eHHOCTEHl NMpeccOBaAaHUA M ClleKa-
HHSI BHICOKOIOPHCTBHIX MATEPHAJIOB, H3TOTOBJIEHHBIX ¢ MPUMeEHEeHHEM Pa3IHYHbIX opoodpa3oBareeii / O0pa-
foTka MaTepuasioB qaBiaenueM. — 2017. — Ne 1 (44).

PaccMoTpeHBI 0COOCHHOCTH TIPECCOBAHMS M CIIEKAaHHS 0Opa3IoB, MOJYUYCHHBIX U3 CMECH ITOPOIIKA JKeles3a ¢
Pa3THIHBIME BHIAMH TIOpooOpa3oBaTens (OnkapOOHAT aMMOHHUS, THAPOKapOOHAT HATPH, Xiopul Hatpws). IlpeccoBa-
HHE CMECEH BHIONHSIOCH B 3aKPBITOH IMHIMHIPUICCKON MaTpHIle 0 OJHOCTOPOHHEH cXeMe, a CIIEKaHUE IPECCOBOK
MIPOBOJIMIIOCH B KOHTEHHEPE C 3aCHIIIKOW B BOCCTAHOBUTEIHHOI cpexe. [locTpoeHBI KpHUBBIE YIDIOTHEHUS U BHITIPECCOB-
KM U1 00pasoB, CACTAHHBIX M3 YKa3aHHBIX cMeced A auama3oHa naBieHuit npeccoBanus 200—800 MIla ¢ marom
100 MIIa. YcTaHOBIICHO BIHSHIE MPUMECHIEMBIX B 3KCIIEPHMEHTE TIOpOOOpa3oBaTeleii Ha YIUIOTHIEMOCTh CMECeH CHU-
CTeMBI KeNe30-mopoodpazoBatenb. [IocTpoeHB 3aBUCUMOCTH M3MEHEHHsI JTMHEHHBIX pa3MEpOB CIEUYEHHBIX 00pa3ioB
Ui (QUKCHPOBAHHBIX 3HAUCHUM NABJICHUIN MPECCOBAHUSA B YKa3aHHOM [Hama3oHe. DKCICPUMEHTAILHO YCTAHOBIICHO,
YTO PacCMOTPEHHBIE MOPOOOPA3YIOLINE BELUIECTBA SIBIAIOTCS d(PPEKTUBHBIMU AJsi (OPMHUPOBAHUS B MTOPOIIKOBBIX M3-
JIenusiX Top TpedyeMoro pasMepa, a Takke Ui JOCTUKEHHs BBICOKOW MOPUCTOCTH M3JECNNNA C MUHUMAJIBHBIM 3arpsi3-
HEHHEM HX IPOIYKTaMHU Pa3JIOKECHHUs, KOTOPBIC OCTAIOTCS OT OPOOOpa3oBaTes.

KioueBble cjioBa: BBEICOKOTIOPUCTHIC MAaTEPHANbl, NABICHHE MPECCOBAaHUSI, MMOPOOOpA3yIOIINE BEIICCTBA,
pa3Mmep mop, KWHETHKA yCcaaku (POCcTa), XIOpUI HATPHSL.

Honusnenko JI. B., lacuas K. O. AHain3 ¢pakTopoB, onpeae/ s iomiuX NPOYHOCTH (POPMyeMBbIX NOPOILL-
KOBBIX MaTEPHAJIOB B 3aKPBITHIX Npecc-popmax // O6padoTka maTepuasion qaBienuem. — 2017. — Ne 1 (44).

B crarbe paccMOTpeHBI OCHOBHBIE ()aKTOPHI, BIUSIONINE Ha IIPOYHOCTH (POPMYEMBIX MTOPOIIKOBBIX MaTEpHAIOB
B 3aKpBITHIX Ipecc-hopmax: GopMa M pasMep YacTHIl, COCTOSIHHE MX MOBEPXHOCTH, XMMHUYECKHH cOCTaB Marepuaia
MIOPOIIKA, TaBJICHNE NIPECCOBAHMS U TEMIIEPaTypa MOPOIIKOBBIX MAaTEPHAJIOB IIPH MPECCOBAHUH, TNIOTHOCTh IPECCOBOK,
HaJIM4YUC U BUJ] HpHMerIeMOﬁ CMa3KH. HpO‘IHOCTI) MPpEeCCOBOK 0COOEHHO Ba)kKHA JJIA H3}1€HHﬁ TOHKOI'O CE€YCHUA U MIPHU
HHU3KOM IJIOTHOCTH. HOHOHHHT@HLHOC TOBBIIIECHUE MPOYHOCTU HECIICUCHHBIX MPECCOBOK OTKPBIBACT HOBBIEC BO3MOKHO-
CTH TEXHOJIOTMHU MOPOUIKOBOW METaUTypruu. Tak, B HEKOTOPBIX CIIy4asX, MOXKHO OTKa3aThCsl OT MOCIJIEAYIOLIEro Clie-
KaHMs, HaIIpUMED, NIPU U3rOTOBICHUM CTATOPOB MUKPOJABUIATENIEH U psAJla MArHUTOB. Y BEJIMUEHUE IIPOYHOCTHU IOPOIL-
KOBBIX TPECCOBOK B HEKOTOPBIX CIydasx IO3BOJIET OCYIIECTBIATH MX MEXaHHYECKYI0 00paboTKy 0 CHEKaHHs. JTo
TIO3BOJIUT COXPAHUTH B HeO6XOI[I/IMI)IX ClIydasaXx MOopruCTOCTh MOBEPXHOCTH, MOJTYyUaTh U3ACINUA OUYCHD CIIOKHOM KOHq)I/I-
Typalyu Jaxe U3 TPYAHOOOPaOaThIBAEMbIX MOPOIIKOBBIX MAaTE€PHalIOB, CAENATh 3KOHOMHYECKH 3(P(PEKTUBHBIM H3TO0-
TOBJICHUE J[a’ke HEeOOJBINX NMapTHH M3/1eNNH, YyBEINIUTh Pa3MEPHYIO0 TOUHOCTD JIETaJICH 3a CUeT CHIKEHUS NCKaKeHNH
(OPMBI U CHIEKAHUH.

KaiodeBble c10Ba: MPOYHOCTH HECIICUCHHBIX IMOPOMIKOBBIX M3/EJIHH, JaBICHUE MIPECCOBAHUS, XPYIIKOE pa3-
pYIIEHHE, IUIOTHOCTH MPECCOBOK, XOJIOIHAS CBApKa YAaCTHILl, MEXaHUIECKOE 3allCIUICHUE YacTHII.

IMaBnenko . B. Oco0eHHOCTH YIJIOTHEHHSI CIICYEHHBIX THTAHOBBIX CILNIABOB MeTodaMH 00paldoTKH
napyeHnem // O6padorka matepuasios gaBiaenuem. — 2017. — Ne 1 (44).

M3ydeHa mOpUCTOCTH CIIEYEHHBIX 00pa3IoB U3 mopomrkoB tTutana [1TS nocne nedpopmarnuu ropsanm u3o-
CTaTUYECKUM IIPECCOBAHUEM, BUHTOBON IKCTPY3UEH M THAPOIKCTPY3UEil. Y CTaHOBIEHO, YTO TOpsiuee U30CTaTHY e-
CKOE€ TIpeccoBaHHME OOeCIeYMBaeT YIUIOTHEHHE TOHKOTO IOBEPXHOCTHOTO cios. [loka3aHo, 4TO parMOHAIBHBIM
METOAOM OOBEMHOTO YIUIOTHEHHS M TOJIY4YeHUS KOMIAKTHBIX MONy(haOpHKAaTOB THTAHOBHIX CIUIABOB SIBIISETCS
BHHTOBAs 3KCTPY3HS.

KiroueBble €10Ba: TUTAHOBBIE CIUIABBI, IOPOIIKOBAsT METAJLTYPrHsl, BAHTOBAs 3KCTPY3Hs, ropsiuee N30CTaTu-
4ecKoe MPECCOBAHUE, TUAPOIKCTPY3HSL, CTPYKTYpa, HOPUCTOCTb.

Orunckuii U. K., Peme3 O. A. UcciienoBanne 1epopMaliioHHO-CKOPOCTHBIX MAPaAMeTPOB HelpepbIBHOM
copToBoii mpokarku / O6paGoTka MaTepuasioB 1aBienuem. — 2017. — Ne 1 (44).

CymecTBylomue MeToJbl pacdera ae(opMalMOHHO-CKOPOCTHBIX PEXHMMOB IPOKATKU SIBISIOTCS HECOBEP-
LIEHHBIMH, TIOCKOJIBKY MOJY4YeHbI Ha (PU3NYECKH YIPOLIEHHOH OocHOBe. Llenbio paboThl SIBISETCS aHAIN3 CYIECTBYIO-
IIMX MOAXOJOB K OIPEIEICHNUIO TapaMeTPOB HETIPEPHIBHOM MPOKATKH, BBISBICHHE €€ KMHEMAaTHYECKHX OCOOCHHOCTEH,
pa3paboTKa IpeIOKeHNH TI0 COBEPIIEHCTBOBAHMIO METO/IOB pacyeTa CKOPOCTHBIX PEKHIMOB ITPOKATKU. Pe3ynpraThl aHa-



ISSN 2076-2151. Oépabomka mamepuanoe oagaenuem. 2017, Ne 1 (44) 264

JIM3a CBUAETEIBCTBYIOT O TOM, YTO BCE METOMBI B HEAOCTATOUHON CTEIEHH OTPAXKa0T (PU3MUECKYIO CTOPOHY B3aHMOACH-
CTBUSI TIOJIOCHI ¥ BAJIKOB, HE YUYUTHIBAIOT KHHEMATHKY IIEPEMEILICHHUSI METa/lla M HHCTPyMEHTA. VI3BeCTHBIE METOIBI pacue-
Ta CKOPOCTHBIX PEXMMOB IPOKATKH HA OCHOBE KaTAIOIIETO ANAMETPa BKIIFOUA0T HEOOXOANMOCTh ONIPEACIICHNUS OTIeperKe-
HUA, KOTOPOE SIBISIETCS TPYJHOOTPEAEINMBIM NTapaMeTpPoOM, ¢ HEOCTATOYHO BBISCHEHHOW MPUPOJIOH 00pa30oBaHMs Jaxe
TIPH TIPOKATKe Ha riagkoi Oouke. [IpeanoskeH MeTo | onpeaeneHns KaTafoiero JHaMeTpa, B OCHOBE KOTOPOTO HCIIONbB30-
BaHa KHHEMATHIECKas B3aNMOCBSI3b BAJKOB M BBIXOAIIETO U3 HUX packata. MeTos HCKIIIoYaeT HeOOXOANMOCTh OMpee-
JICHHS ONIEPEXKEHHMS IIPYU MIPOKATKE B BBITSDKHBIX KAIMOpax IMpH pacdyeTe CKOPOCTHBIX [TapaMeTpOB.
KiroueBble c10Ba: MpokaTKa, HEMPEPHIBHBIN CTaH, BalOK, ONEPEKEHUE, KaTaloIUil 1uaMeTp, CKOPOCTb.

Bacuunes 5. 1., 3amoruiabnelii P. A., Camoxum /I. H., Oseiinuk A. B. IloBbllieHHe TOYHOCTH pacuera
k03¢ PuIeHTa TPEHHsI MPH XOJIOTHON MOJIOCOBOIT mpokaTke // O6paboTka MaTepuaioB nasjienuem. — 2017. —
Ne 1 (44).

[pemioxkeH METOA TEOPETHYECKOTO OmpefencHus kodpduimenta K.,, XapakTepu3yoLero cMa3oqnyo 3¢-
(PEeKTHBHOCTD TEXHOJIOITMYECKUX CMAa30K IPH XOJIOJHOM MPOKAaTKe M0 MOKa3aTelIsM MX XMMHYECKHX CBOHMCTB. Vcmoinb-
30BaHHe 3Ha4YCHUH KodpduumenTa K., MOIYyICHHBIX ¢ YIETOM XHUMUYCCKHX CBOMCTB Ka)KIOH KOHKPETHOM TEXHOJIOTH-
YEeCKOH CMa3KH (3MYJIECOJIA) TIO3BOJUT ITOBBICUTh TOYHOCTH pacdeTa K03 duineHTa TpeHus MpHu XOJIOTHONW IPOKATKe
o mo6oii Gopmyne (meronuke) kak MEHUMYM Ha 10...40%, MOCKOJIBKY 0 HACTOSINETO BPEMEHHU 3HaueHHs Kod(du-
rueHTa K., MPUHAMAINCh OCTOSHHBIMU U PaBHBIMH COOTBETCTBEHHO 1,0 (U1 pacTHTeNbHBIX Macen) U 1,4 (it MuHe-
PaNbHBIX Macel U SMYJIbCOJIOB).

KaroueBble cioBa: X0J01HAs MPOKATKa, TOYHOCTH, KOI(Q(UINCHT TPEHMUS, TEXHOIOTHUECKHE CMAa3KH, Mapa-
MeTp, pacuer.

Bacuanes 5. 1., Camoxum /. H., 3amorunbublii P. A., ’Kese3nos . B. DxcnepumMeHTa/IbHOE HCCJIE0-
BaHUEe BJIUSIHUS HATSKEHUS HA CUJIY NPOKATKU U KPUBbIE MJIACTHYHOCTH NPH X0JI0AHOI mpokaTke // OopadoT-
Ka MaTepuajoB aaBieHneM. — 2017. — Ne 1 (44).

[TonydeHsl SKCIIEpUMEHTAIIbHBIC JaHHBIE O CHJIE MPH XOJOTHOW MPOKaTKe MOoJIoCc TOMMHUHOK 0,5 MM U3 cTaiau
08kI1 63 CMa3KM C HATSHKEHHEM, B JUAIa30HE U3MEHEHHS YaCTHEIX OTHOCUTEILHEIX 00kartHii ¢ ot 0,1 10 0,4 u oTHOCH-
TeNbHBIX HaTsHKeHU# Q/o, ot 0 mo 0,5, Ha 6a3e KOTOPHIX OBUTH MOCTPOEHBI KpuBbIe iactuaHocTu P,=¢(h;). Dxcnepu-
MeHTanbHble KpuBble P,=¢(h;) HE3aBUCUMO OT YPOBHS M COOTHOILCHUSI OTHOCUTEIbHBIX HATSHKEHUN MMEIOT OJUHAKO-
BBI TUTABHBIA XapakTep M3MEHEHHUS U OTIMYAIOTCS MEXIY cOOOH TONBKO KOJMYECTBEHHO. DTO CBUACTEIBECTBYET O TOM,
YTO HATSHKCHHE SBISICTCS OJHAM W3 OCHOBHBIX CTAaOWIM3UPYIOIUX (PaKTOPOB MpoIlecca XOJIOIHOW MPOKATKH W TMOJ-
TBEP)KAAET [EeJIecO00pa3HOCTh €ro MPUMEHEHHS B KaUeCTBEe KaHalla BO3JCHCTBUS Ha TONMIMHY, poduias u Gopmy mo-
JIOCHI B COOTBETCTBYIOIIMX CHCTEMaX aBTOMAaTHIECKOTO PETYIHPOBAHUS.

KiroueBble €j10Ba: 3KCIIEpUMEHTAILHOE UCCIIEIOBaHUE, HATSDKEHUE, CUJla TPOKATKH, KPUBBIE TUIACTUYHOCTH,
XOJIOTHAS TIPOKATKA.

Maxcumenko O. IL., IIpucsknsbiii A. I'., Kyxaps B. B., Ky3bmun E. B. Teoperuueckuii aHaJu3 MOMeHTa
NPH MPOKATKe ¢ HATSIKEHUEM MoJ10chl // O6pagoTka MaTepuasioB qaBiaenuem. — 2017. — Ne 1 (44).

IIpaBMIIBHOCTH pacueTa MOMEHTA IPOKATKHU MO3BOJISIET IPOrHO3UPOBATh JOCTOBEPHBIE 3HAUEHUS MOIIHOCTH
JIBUTATEII MIPOKATHOTO CTaHA. AHaNM3 MyOJIMKAIlMi TOKa3aj, YTO M3BECTHBIE METOJBI pacdeTa MOMEHTa IPOKATKH C
HaTsDKEHHEM TO0JIOCHI HE YYUTHIBAIOT BIMSIHUAE TAaKOTo (pakTopa, Kak CpeHee HHTErpalbHOe 3HaYeHHUE MPOIOJIBHON CH-
JBI TIACTHYECKH AedopMHUpyeMoro Metayuia. B cBs3n ¢ 3TuM B paboTe Ha OCHOBE YCJIOBHS YCTOWYMBOCTH Ipolecca
MIPOKATKU U PE3yIbTATOB aHAIN3a CHJIOBOIO B3aMMOJAEHCTBHSI MOJOCH! C BaJIKaMU IOJIy4M] JajdbHENIIee pa3BUTHE Me-
TOJ pacueTa, OTIMYAIOUIMHCS TE€M, YTO MO3BOJIAET ONPEACINTh MOMEHT MPOKATKU C HATSIKEHHUEM MOJOCHI C y4ETOM
BIMSHUA yKa3aHHOTO (akTopa. C MOMOIIBIO YCOBEPIICHCTBOBAHHOTO METOJIAa PacyueTa MOIydeHbl HOBBIE JAaHHbIC IS
YCIIOBUH TOpsiYel U XOJOAHOM MPOKATKHU MOJIOC C HATSDKEHUSIMU. AHANIWU3 3TUX JaHHBIX MOATBEPAUII, YTO COCTaBIISIO-
11asi MOMEHTA NPOKAaTKH, CBSI3aHHAs C BIUSHUEM CPEIHEr0 MHTETPAJIbHOTO 3HAYEHUS NPOJOJIbHONW CHIIBI INIACTHYECKH
neOpMHEPYEMOTr0 MeTalla, SIBIISETCS CYIIECTBEHHOM. 3HAUEHHsI MOMEHTA NPOKATKH, PacCYNTAaHHBIE HA OCHOBE YCO-
BEPIICHCTBOBAHHOTO METO/a, XOPOIIIO COTJIACYIOTCS C OIyOJMKOBAaHHBIMH 3KCIIEPHMEHTAJIBHBIMH JTaHHBIMH: PACXOXK-
JIeHHE MEeXIY pPe3ylIbTaTaM1 pacdeTa U ONBITHBIMHU TaHHBIMH HE TPEBBICHIIO 25 %.

KiroueBble ¢j1oBa: 1oyoca, HaTsHKEHUE, MOMEHT ITPOKATKH, YCIIOBHE YCTOWYMBOCTH, TIPOJIOJIbHAS CHIIA.

Haiiza6exoB A. b., Taama3zan B. A., Ep:xkanoB A. C., Epuazaposa ®@. M., KaaabioexoBa A. T. O630p ne-
()eKTOB MOBEPXHOCTH NMPH X0J10HOI nMpokaTke // O0padoTka MaTepuaaoB napiaeHuem. — 2017. — Ne 1 (44).

B ycioBusx jxeCTKOW KOHKYPEHIIMH HA PHIHKE METAJUIONPOIYKIIMHA OJHUM K3 BaXKHBIX MIPUOPUTETOB KAXKIIOTO
METaLTYyPrHYecKOro MPEATIpUATHS SBIIeTCs obecreueHre KauecTBa cBoel NpoayKiun. IloBepXxHOCTHBIE neheKThI pe3-
KO CHIDKAIOT Ka4eCTBO MPOAYKIUH, a TAKXKE SBISIFOTCS MPUYUHON OTCOPTHPOBKH M OTOPAKOBKH METAJlIa, B PE3yJIbTaTe
Yero NPOMBIIIJIEHHOE MPeNpHUsATHE HeceT YObITKH. TakuM 00pa3oM, BOIPOCHI, CBSI3aHHbBIE ¢ 00ECIIeUeHNEM 1 TIOBBIIIIE-
HUEM Ka4eCTBa METALIONPOAYKIUH SBISIOTCS BeChMa aKTyalbHBIMU.

PaboTa HOcuT 0030pHBIN XapakTep. B crarhe nponsseneH 0030p OCHOBHBIX IIOBEPXHOCTHBIX AE()EKTOB 4acTO
BeTpedaromuxes Ha npeanpusatan AO «ApcenmopMurrtan TeMipTay», KOTOpBIE SIBJISIOTCS MPUIMHON CYIECTBEHHOU
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OTCOPTHPOBKH ¥ OTOPAKOBKH XOJOIHOKATAHOW NMPONYKLHMH. PaccMOTpEHBI OCHOBHBIE BHIBI AE(EKTOB, BO3MOXKHBIC
NPUYMHBI WX TOSBJICHUS, a TAKOKe MEphl NpenynpexaeHus. Pe3ynbraTsl paGoThl MO3BOJSIOT HAMETHTh OCHOBHBIE U
NPHOPHUTETHBIC HANPABIICHUS 10 OOECIICUYCHHIO M MOBBILCHUIO Ka4eCTBa IPOKATHOW MPOAYKIUH Ha MPOMBIIUICHHOM
npennpustar AO «ApcemopMurran Temiptay».

KiioueBble cj10Ba: XOJOAHAs MPOKATKA, MOBEPXHOCTHBIA Ae(eKT, Ka4eCTBO MPOAYKLHUH, Ne(PEeKT «oTieya-
TOK», NEPEKT «HAKOID», NEDEKT «BMATHHAY, TePEKT «IapanrHa.

I'oraes K. A., Iloape3os 10. H., Boromenko C. M. TexHoJiorusi Npou3BoJcTBa JUTHIX JeTajell u3 Oeii-
HHUTHOI'0 YyI'yHa ¢ IIAPOBUAHBIM I'pauTOM A5 NMO4YBooOpadaThIBalONIeli ceJbXo3TexHUKH // O0padoTka MaTe-
puajios naBienuem. — 2017. — Ne 1 (44).

W3yueHo BAMAHUSA CTPYKTYphl Ha MEXaHMYECKHE CBOMCTBA M MEXAaHU3M H3HOCA B YCJIOBUSAX MaKCHUMAalbHO
NpUOIMKEHHBIX K peanbHbIM. Oco00e BHUMaHHUE YIENICHO IPOLECCy NPEBPALeHHs OCTaTOYHOTO ayCTeHHTa B MapTeH-
CHT I0J AeiicTBUEM IuacThieckor nedopmarnuu. [TokazaHo, YTO CKIOHHOCTH CTPYKTYPHI K peau3aliu 3Toro 3 dex-
Ta SBILIETCSI ONPEEIISIONMM (PaKTOPOM I OBBILIEHUs H3HOCOCTOMKOCTH. [IpeacTaBieHbl pe3ybTaThl HCCIIEI0BaHUS
M3HOCA 1ab0PaTOPHBIX 00PA3IOB U PE3YIbTATHI IOJIEBBIX HCIIBITAHHUH.

KaroueBble cjioBa: OCHHUTHBIN 9yTryH, CKOPOCTh YMPOYHEHHS, Ae()OPMAIIOHHO-HHAYINPOBAHHOE (ha30BOE
IpeBpaIleHHe.

Anunmenko A. C., Kyxaps B. B., I'ntazko B. B. Ucciieqopanue ynpyroii gepopmManuu KoJbLEBbIX 3Je-
MEHTOB IITAMIOBOI 0CHACTKH M3 nojuyperana // Oopagorka marepuaios naBienuem. — 2017. — Ne 1 (44).

Lenp paboThl — M3yUYEHUE BIUSHUS CKOPOCTH M CTENEHH Je(opManuy IpH Ocaike B YIPYroi 00IacTH KOb-
LEBBIX 00pa3loB W3 mojinypeTaHa. JIuTele 0Opasibl UMENN HapyKHbIH M BHYTPCHHUH JWAMETPBI, PaBHBIE COOTBET-
ctBeHHO 60 u 30 MM, u BbicoTy 12 MM. OTHOCHUTENBHAs cTeneHsb nedopmannu Obuia pasHa 0,1, 0,2 u 0,3. Dxcnepu-
MEHTBI MPOBOJIMIIM TIpH cKopocTH nedopmupoBanus, pasuoit 0,1, 0,7 u 3,0 MIIIIMMETPOB B CEKYHIy. Y CTaHOBIICHO,
410 ¢ pocToM crenenu aedopmaruu ot 0,1 mo 0,3 B uHTepBasie ckopoctei aedhopmuposanus 0,1-3,0 mm/c naBiaeHue
ocaqku Bo3pacraet B 5,8—3,8 pa3a. YMeHbIeHHEe ckopocTu nedopmupoBanus B 30 pas npu ¢ = 0,1-0,3 cHiwkaeT 1aB-
nenune ocamkud B 1,23—1,5 paza. IlpemnoxeHsl GOpMyIibl anmpoOKCUMAIIMH, OMPEACIIIONINE 3aBUCUMOCTD JIaBICHUS
0CaJIKH OT CTETIEHH, CKOPOCTH AeopManun U 1eopMUpPOBaHHS OTNYpETaHa.

KaroueBble ci10Ba: MoanypeTaH, 0cajika, CKOpOCTb, CTETIEHb, Ae(hOopMalis, TaBJICHHE.

Kapnayx C.I'. Pa3paborka u wucciegoBanue 000pyIOBaHUsI MJIsl pa3jesieHHsi COPTOBOI0O NPOKAaTa
HA MepHbIe 3aroToBku // O0padoTka marepuanoB naBiaenueM. — 2017. — Ne 1 (44).

Pa3paborana ycTtaHoBKa JUIsi JOMKH COPTOBOro IpokaTta m3rubom. [IpemmymiecTBOM IpeIoXeHHOH
KOHCTPYKIIUH SIBJISICTCS TO, YTO SHEPrus, HAKOIUIEHHAs B MalllMHE 33 CUYET yNpyro aedopManuu CTaHUHBI U
MIPUBO/IA, PACXOJIyEeTCS] HA COBEPIIEHHUE M0JIE3HOH pabOThl — HAHECEHHE KOHIICHTPATOPa HANPSIKEHUH ISl JIOMKH
n3ruboM clieqlyroliei 3aroToBku. TakuM 00pa3oM, B OJHOM IIMKJEe pabOThl YCTAHOBKH COBMEILAIOTCS JIBE OII e-
pauuu: JoMKa M3ruOoM M HaHECeHHE KOHLEHTpaTopa HANPSIKEHUH B TUIOCKOCTH pa3zielieHus cleaylouleil 3aro-
TOBKH, YTO IIOBBIIIAET MPOU3BOJUTEIBLHOCTh Mpolecca. Y CTaHOBKA CTATUYECKOTO NeHCTBHs paboTaeT B JMHa-
MHUYECKOM PEKUME U oOecrneuuBaer TOBBINIEHHYIO CKOPOCTH HAHCCCHUSA KOHUCHTpATOpa HaHpH)KeHPIﬁ, 49TO IMO-
BBIIACT KA4YE€CTBO pa3gCIAC€MbIX 3arOTOBOK. ITo pe3yjipbTaTaM MPOBEACHHBIX 3KCINEPUMEHTAJIbHBIX HUCCJICI0BA-
HUH, 10 BHEAPEHHIO B 00pasel] KIMHOBBIX MHCTPYMEHTOB Pa3IMYHOW (OPMBI, MOJyYEHB 3aBUCHMOCTH CHII
HAaHECEHHs KOHIICHTPAaTOpa HANPSDKEHWH OT XO0Jla HHCTPYMEHTAa. Pe3ynbTaThl SKCIepUMEHTAIBHBIX HCCIIEOB a-
HUN YIOBJIIETBOPUTEIHHO COTJIACYIOTCS C TEOPETHYECKHMMH pacueTaMM, KOTOpHIE BBIIIOJHEHBI MO H3BECTHBIM
MaTeMaTHYeCKUM MOJENSIM, C IOTpenrHocThio B npenenax 5...10%. ITorpemHocTs cBs3aHa ¢ TeM, 4TO MaTeMa-
THYEeCKas MOJEJIb HE yUYUTHIBAET YIpOUHEHNE MaTtepuaina B obnactu gepopmuposanus. Kpome Toro, HeoOxonu-
MO OoJiee KOPPEKTHO BHIOMpATh 3HaueHHA KOA((HUIMEHTOB TPEHMs CKOJbXeHUs. [IpoBeneHHBIe pacuersl I
crasim 20 C KOHIIEHTPATOPOM HAMPSIKEHWH TPEyroiabHON (GOPMBI IMOKA3BIBAIOT, YTO BEIWYMHBI HAKOIUICHHOM
SHEPTUHU yNpyrou aepopmanuu CTAaHWHBI M MPHUBOJA THApaBIHIecKoro mpecca (mpumepno 90 [Ix) c 3amacom
XBaTacT aJid HAHCCCHHUA Bq)q)eKTI/IBHOFO KOHIOCHTpaTOopa HANPSXKECHUA I JOMKH CHC}Iy}OHIGﬁ 3aroTOBKHU
(45 k), naxke ¢ y4eTOM 3aTYIUICHHUS PEXKYIIAX KPOMOK KIHHOBOTO HOXA.

KuaroueBble ciioBa: pasjerneHue, JIOMKa M3ruOOM, KOHIIGHTPATOp HANpSDKSHUH, HOXK, KIIMH, JOMAaTellb, Kadye-
CTBO, CHJIa, paboTa JIOMKH, [TPOKAT, 3ar0TOBKA.

Kamoxublii A. B. UHTeHcupuKanus KOMOMHMPOBAHHOM BBITSZKKM 0CECUMMETPUYHBIX MOJIBIX H3Aeauii
B OJHOKOHYCHO# MaTpule cnenuanabHoro npoduis / O6padorka maTepuaos naBjieHuem. — 2017. — Ne 1 (44).

[IpuBeneHs! pe3yabTaThl MOAEIMPOBAHUS METOJIOM KOHEUHBIX 3JIEMEHTOB KOMOWHHPOBAaHHON BBHITSDKKH CHPO-
(UIMPOBAaHHBIM ITyaHCOHOM OCECHMMMETPUYHBIX M31enuid n3 Hepxkasetomei cramn 12X18H10T B onHOKOHYCHO# Mat-
pHLe crenuaisHoro npoduist. bokoBas MOBEpXHOCTh ITyaHCOHa OOpa3oBaHa INEpeceYeHHEM TOPOB C OJMHAKOBBHIMHU
JUaMeTpaMU CE€YEHUs U BHEUIHMMHU JuaMmeTpaMu. IIpu BBITSDKKE TakMM IyaHCOHOM MeETalll 3alOJHAET BIAJUHBI Ha
MIOBEPXHOCTH ITyaHCOHA B 3a30pe MEXAY MAaTPULEH U IMyaHCOHOM. DTO 00ECIEeYMBACT CO3aHUE JIOTIOTHUTEIBHOTO TS~
HYIIETO YCWIHS A0 CTCHKH IPOAe(hOPMUPOBAHHON 3arOTOBKH M CHWKEHHE PACTATHBAIOIINX HANPSDKCHUI B OMACHOM
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CCUCHNH CTEHKH. IIpoBEeAE€HO MOJENMPOBAaHKE BBHITSDKKH TPAJULIHUOHHBIM ITyaHCOHOM M CHPO(MINPOBAHHBIM ITyaHCO-
HoM. [IprmeneHne cripoduIMpOBaHHOTO ITyaHCOHA 00ECTIeYNBACT CHIKEHHE B 2 Pa3a KOJIMIECTBA IIEPEXO0I0B BBITSHKKA
1 yBEJNMYEHHUE CTENECHU Ae(OPMAIMH MPU YTOHEHUH CTCHKH. /I BBITSDKKH CHPO(MIIMPOBAHHBIM ITyaHCOHOM HM3JEITUH
C Pa3IUYHON TONIIMHON CTEHKU ONpPECICHBl 3aBUCUMOCTH YCHJIHS BBITSKKH OT NEPEMEIICHHS ITyaHCOHA, HAMPSKEH-
HO-71e()OPMHUPOBAHHOE COCTOSIHUE, CTETICHb HCIIOJIb30BAHUS Pecypca IUIAaCTUYHOCTH, TeMIlepaTypa caeopMHUPOBaHHO-
T'0 METa/lla ¥ YCTaHOBJICHBI YCHIIUSI CHATHS U3/AENUI U3 yaHCOHOB. MOJENMpOBaHNEM BBISBICHBI KOHEUHbBIE (DOPMBI U
pa3Mepbl U3eIni.

KaroueBble cjioBa: KOMOMHMpPOBaHHAS BBITSDKKA, IOJIBIE M3JIETIHS, MaTpUla CIEHaIbHOrO MPOQUIIs, CIpo-
(UIMPOBAaHHBIN MTyaHCOH, METOJl KOHEUHBIX 3JIEMEHTOB, EPEXO/Ibl BBITSDKKH, YTOHEHHE CTECHKH, YCUIIUE BBITSKKH, KO-
HEYHbIC pa3Mephl U3/IeNINil, THTEHCUBHOCTH JieopMannii, pecypc miIacTHYHOCTH.

Kpusuosa O. H., Ky3bmunoBa H. O., Muxees C. C., llpiranosa B. M. DddexTuBHocTh (hopMOU3IMeHe-
HHSl TIOJOCHI B HCHOJIB3YeMBIX H PEKOMEHAYEMBIX Kaau0pax B YCJOBHUSX COPTONPOKATHOIO CTaHA
AO «ApcesopMurtran Temupray» // O6pagoTka MaTepuaioB naBiaenueM. — 2017. — Ne 1 (44).

IIpoBeneno uccnenosanue 3GHEeKTUBHOCTH (HOPMOU3MEHEHHS TTOJIOCH! UCTIONIB3YEMBIX X PEKOMEHIYEMBIX BbI-
TSOKHBIX KaJHOPOB TIPH MPOKATKE apMaTypHOTO MPO(WIS pa3auyHBIX HOMepoB. OneHKa 3((GEKTHBHOCTH BBITSKHBIX
KaJTHOpOB AJIsi COPTOMPOKATHOTO cTaHa 320 MPOBOAMIACEH B CBA3H C IEPEXOIOM UCXOMHOM 3aroToBkH ¢ 130x130 MM Ha
yBenmmueHHoe cedeHne 150x150 mm. IlomydeHHBIE B pe3ynbTaTe aHaTW3a 3HAYCHHS MOATBEPKAAOT 3(deKTHBHOCTH
nedopmanuu B BEIOPaHHBIX CHCTEMax KaJIMOpOB MPH MPOKaTKE apMaTypHBIX NMpOo(dMIeil U3 3aroTOBOK YBEIMICHHOTO
CcedyeHHs B yCJIOBUsAX copTonpokatHoro uexa AO «ApcenopMurtran Temupray».

KaroueBble ciioBa: apMaTypHBIi TPoOKaT, yBEINYEHHE Pa3MEPOB UCXOTHOM 3aroTOBKH, 3 )eKTHBHOCTH peKo-
MEH/IyeMbIX CUCTEM BBITSKHBIX KaJTHOPOB.

Kopuannosa A. B., Unapmauyes U. M., Barapun P. B., Ter Ilaunr Pa3pa6oTka 0CHOB NpPOEKTHPOBaHMA
MAaIllMH /151 00padoTKH META/LUIOB JaBJIeHUEM € 32/IaHHOM 10JIroBe4YHOCTHI0 / O0padoTka MaTepuaoB JaBJe-
Huem. — 2017. — Ne 1 (44).

B crathe mpoBeneH aHaIM3 BO3MOMKHOCTH NPOEKTUPOBAHMS M H3TOTOBIECHHS Ky3HEUYHO-IIPECCOBOTO
o0opynoBaHus 3agaHHOW (OTpPaHWYECHHOM NPOTpaMMOIl 3akasa) JOJTOBEYHOCTH, NPHUBEIEHBI NPEHMYIIECTBA
TAaKOTO MOAXOJa B yCIOBHUAX PHIHOYHOH SKOHOMUKH. [loka3zaHo, 4TO 3TO TpeOyeT HOBOM HaydHOM 0a3bl, BKI I0-
gatomeil B ce6s mepecMoTp cHcTeMbl KO3 (UIIMEHTOB 3alaca, UCCIEeI0BaHNE CHHEPTeTUYECKOrO BIUSHUSA Ha
JIOJITOBEYHOCTH ()aKTOPOB, KOTOPHIC IIPH TPATUIIMOHHONW CXeMe NMPOCKTUPOBAHUS HE CUUTAIOTCA BIHMSIOMINMY Ha
MIPOYHOCTH (J1OJITOBEYHOCTH) 0a30BEIX AeTasneld. [lokazaHo pacueTaMHu METOJOM KOHEYHBIX 3JIEMEHTOB, UTO IS
KPHMBOUIMITHBIX MAIIMH BCEX KJIACCOB CYMIECTBYET BO3MOXXHOCTh CHMIKCHUS JOKAJIbHBIX HANPSDKEHUH, TUMUT U-
PYIOLIUX TOJTOBEYHOCTH 32 CUET PAI[MOHAJIBHOTO NMPOEKTUPOBAHUS KOHCTPYKTHUBHBIX KOHIIEHTPATOPOB HAIps-
JKEHUI U BBISIBICHUS TEXHOJIOTHYECKOH NeeKTHOCTH METOoAaMH Hepaspyluammero Koutpois. CienoBarenbHo,
BO3MOXHO MPOEKTUPOBATh 0a30BbIC AETANH 3aJaHHOH JOJTOBEUYHOCTH NMPU CHUKEHHH O0LIeH METalJI0EeMKOCTH
(rabapuToB MamuHbl). [IpennoxeHo BHOCUTh B MACHOPTa NMPECCOB OTPAHUYEHHON JOJTOBEUYHOCTH MECTa M3M e-
pPeHMI U BeIMYMHBI MEPBUUYHBIX (HA MOMEHT IOCTaBKH) MAarHUTHBIX XapaKTepUCTHUK MaTepHasa I BO3MOKH O-
CTH 3KCIIpecC-ANarHOCTUKH MOBPEKAAEMOCTH.

KaioueBble ci10Ba: 1OITOBEYHOCTh, KO3PIUTHBHAS cHila, Ae(eKT, KOIPHUIUEHT 3araca, TMarHoCTHKa.

Yocra H. B. CoBepumieHcTBOBaHHE 00OpPYIOBAaHUSI € KJIMHOLIAPDHMPHBIM NPHUBOAOM /sl pa3iejeHHs
COPTOBOIrO NMPOKaTa HA MepHble 3aroToBku // O6padoTka maTtepuasios AaBaenuem. — 2017. — Ne 1 (44).

Pa3paboTaHbl MepCreKTUBHBIE CXEMBbl 000PYJOBaHUS W OCHACTKHM C KIMHOUIIAPHUPHBIM MEXaHH3MOM.
PaspaboTana maTemMaTH4eckas MOJENb KIMHOIIAPHUPHOTO MEXaHM3Ma C IEPEeMEHHBIM YIJIOM HAKJIOHA KIMHA K
FOPU30HTY. AHAIM3 PaCUETOB MOKa3ad, YTO KHHEMAaTH4YECKHE U DHEPrOCHIOBbIE MapaMeTphbl KINHOIIAPHUPHOIO
MEXaHH3Ma B OOJBIION CTETIEHH 3aBUCAT OT M3MEHEHHUS yTJa, ONMPEAeISIONero MojJoXKeHne KIMHA U MoJI3yHa U
yrija HakJIOHa KJIMHAa K TOPHU30HTY. N3MeHsass BEIMUUHBI 3THX YTJ0B, MOXHO ]106I/ITI)CH pa3aInvYHOro Xapakrtepa
M3MEHEHHUS COOTHOIICHHS MCIIOJHUTEIBHOW M MPHUBOJHOW CHJI, YTO MO3BOJHUT JJIS Pa3iIMYHBIX omeparuit OM]]
mono0paTh KOHCTPYKIMIO U PEXHUM pabOThl KIMHOMAPHUPHOTO MEXaHH3Ma, Hanboyiee COOTBETCTBYIOMINE I a-
(UKaM TEXHOJOTHYECKHUX CHIL.

KawueBble cjioBa: pasjencHue, KIUH, MapHUpP, MOJ3YH, IPUBOJ, CHJIa pa3JelieHusl, COPTOBOM MpPOKaTt,
3aroTOBKA.
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AHOTAIII

Amoumnn FO. A. [IBoeranni Mogeni Heo0opoTHOT AedpopManii Ha npukiIani JiHiliHOro po3TaryBanHs //
O0podka maTepiamiB Tuckom. — 2017. — Ne 1 (44).

3anpornoHoBaHO ABI Moeli HeoOopoTHOI medopmaliii, mepiia 3 SKHX BUKOPHCTOBYE Pi3HI CIIBBITHOIICHHS
MDXK TIOTIEPEYHUMH 1 TIO3MOBXHIMH ehopMaIisiMi Ha KOXKHOMY 3 €TalliB, IPH [IbOMY APYTHH €Tal CYHpOBOIKYEThCS
JIMCHUTIAITIEI0 CHEpTii, HAKOMMMYICHOT Ha MOMepeIHil nmpy>kHOI0 cTamii. s apyroi Momeni 3 ieaqbHOMM KOPCTKOILIAC-
THYHUM CEPEIOBUIIEM OOTPYHTOBAHE TOCHIIOBHE YTBOPEHHS ACKITBKOX CIMEHCTB IUIOMIMH KOB3aHHS, IPUIOMY ITiCIIS
YTBOPEHHS MEPIIOTO MOYMHAETHCS 3CYB IO IPYTOMY CiMEHCTBY, IO MOoTpeOye MEHIINX €HepreTHIHNUX BUTpat. Hacmin-
KOM € JWCHUIIAIisA €HEepril 3a paXyHOK TOYKOBHX TEIUIOBHX JDKEPEI, 3HIKCHHS 3YCHIIb 1 IPUIMHEHHS KOB3aHHS TI0 ITep-
momy cimedcTBy. [l mojmanbiioro po3BUTKY Aedopmarii noTpiOHe 30UIbIICHHS 3YCHIb J0 KPUTHYHOTO 3HAYCHHS,
SKM{ BIAINIOBiJa€ MOYaTKy mepiioro eramy. OOUABI MOJEII Y3ro/KYIOThCSl 3 €KCIIEPUMEHTAILHO CIIOCTEPEKyBaHUMU
MeXaHi3MaMHu Heo0OpoTHOI nedopmarii. JJomaTkoBO Mmoka3zaHa MOMIIMBICTh MPOTiKaHHS Aedopmaliii 6e3 10maTKOBOT
€Hepril Biji 30BHILIHIX JDKepes 32 paXyHOK 3MIHM CHIBBIIHONICHHS MiX ITUBEPTEHIIEI0 BEKTOpA NPUCKOPEHHS 1 poTOpa
BEKTOpa IIBUIKOCTI.

Kaio4oBi cjioBa: piBHSHHS PyXy, KIHEMaTHYHO MOJKJIMBI TOJIS IBUIKOCTEN, EHEPTis AeOopMaliii, AUCHIIALIiS.

JAparodeusbkuii B. B., Ilysup P. I'., I'aiikoBa T. B., JleBuenko P. B. BusHaueHHsI KOMIOHEHT TeH30py
Hampy:keHb // O0podka MartepiaiiB TuckoM. — 2017. — Ne 1 (44).

Ha ocHOBI TeopeTHIHOTO aHAII3Y MpoIecy MPOoQLIFOBAHHSA 3aMKHYTHX 00OJIOHOK OTPUMAHO aHANITHYHI 3aJe-
YKHOCTI JUIA PO3paxyHKYy KOMIIOHEHT T€H30pa HaNpYXKCHb MPH PaaiallbHO-POTAIIHHOMY CIIOCO0i BHPOOHHUITBA 000IIB
KOJTic, 3aCHOBaHI Ha MPUIYIICHHAX TEOopii MporeciB 00poOKKM MeTalliB THUCKOM 1 Teopii MpyXHOCTi. TeopeTHIHO BU3HA-
YEHO Cepe/HE MOTOHILIEHHS Moo Ui 30H po3aadi i 0OTUCHEHHS, MEpUAIOHANbHA 1 TaHreHIianbHa nedopmarii, a
TaKoX pO3MipH HamiBpaOpUKaTy B 3aJI€)KHOCTI BiA 3agaHol mojadi i paxiyciB mpodimorounx ponukiB. JlaHi Bupasu
JIO3BOJISIIOTh TIPH NPOEKTYBAaHHI TEXHOJIOTI] paiallbHO-pOTAalifHOTO MpPO(]IIIOBaHHSA Ta PO3PaxyHKY HaIpyKeHO-
ne(hOPMOBAHOTO CTaHY BPaXxOBYBATH 3MILHCHHS METATy MiCJsl KOKHOT'O OJUHUYHOTO OOTHCHEHHS 1 IIPOTHO3YBAaTH CTY-
miHp Aedopmalii mo nepexoaax.

Karuosi ciaoBa: 00ix, 3arotoBka, mpodirtoBaHHs, TeH30p AedopMarliid, po3nada, 0OOTHCHEHHS, ICHTPATbHIHA
CTPYMOK.

Marioxin A. 1O. IlopiBHsIJIbHUI aHAJI3 OTPUMAHOIO AHAJITHYHOIO PO3B’siI3aHHSI BiceCMMeTPHYHOI 3a-
na4i Teopii nJacTUYHOCTI 3 ynceabHUM MeToaoM // O6podka maTepianiB Tuckom. — 2017. — Ne 1 (44).

B po6oti mpeacraBieHnit MOPIBHAUIBHUE aHAI3 paHille OTPUMAHOTO aHATITHYHOTO PO3B'SA3KY IUIOCKOI 3a/1adi
Teopii MIACTUYHOCTI HAMiB3BOPOTHUM METOZOM 3 BUKOPHCTAHHSIM TapMOHIMHNX (QyHKUIN B LHMIIHAPUYHUX KOOPIUHA-
Tax 3 OJJHUM i3 YHUCEJbHUX METOJIB. B OCHOBY IoCiPKeHHS OYB IMOKIJIa/ICHHH TIPOLIEC BIIBHOTO 0CA/IXKYBaHHS TOBCTOC-
TIHHOTO MOPOXXHUCTOTO LIWJIIHAPOBOTO BUPOOY B OCLOBOMY HAINPSIMKY MK JBOMA IIOPCTKUMHM IUTUTaMU. IHCTpyMEHTOM
JUIA BUPIIIEHHS MTOCTABJICHOTO 3aBJAaHHS NPUHHATHH po3paxyHKoBHH kommiiekc ANSY'S, skuil mpaifoe Ha OJHOMY 3
YHUCENIHUX METO/IIB — METO/I CKiHUeHHUX eneMeHTIB. CTBOpeHa CKIHYEHHO-eJIEMEHTHa MOJIeb JOCIIKYBAaHOTO I10-
POKHHCTOTO IMITIHAPHYHOTO 3pa3Ka.

3icTaBisIOYM 3HAYCHHS CEPEIHIX HOPMAaJbHUX KOHTAKTHHX HANpy)XeHb, OTPUMAHUX B PE3yJbTaTi MOAENIO-
BaHHS Ipolecy y nporpaMHoMy npoaykri ANSYS, 3 aHamiTHYHUM piNICHHSIM, P THX )K€ ITapaMeTpax MpoIecy, MOXK-
Ha 3poOHMTH BUCHOBOK IIPO T€, IO BiTHOCHA IMTOXHOKa HE TepeBuye 15 %.

KoarouoBi ciioBa: BicecumerpuyHa 3a/1aua Teopii MIACTHYHOCTI, HANPY)K€HO-1e(OPMOBAHHI CTaH, TapMOHi -
Ha QYHKIS, DWTHIPUYIHI KOOPIUHATH, METO]] CKIHUCHHHX €JIEMCHTIB.

I'psazes M. B., Jlapin C. M., ITacunkoB A. O. JlocaizkeHHSI HATIPYKEHOT0 CTAHY 3ar0TOBKM NMPHU po3aayi
TPYOu KoHiYHHM myaHcoHoM // O6podka martepiauiB TuckoMm. — 2017. — Ne 1 (44).

BuxoHnaHi TeopeTHIHi AOCHIKEHHS poecy po3aadi TpyOHOI 3ar0OTOBKH 3 METOIO BCTAHOBIICHHS BIUIUBY Me-
XaHIYHUX BJIACTUBOCTEH BUXIIHOTO MaTepiany, TeOMETPUIHHUX MapaMeTpiB IHCTPYMEHTY Ha HampyXeHwi 1 nedopmo-
BaHUIl CTaH Ta CWIOBI PSKUMHU. BCTAHOBIIEHO BINIMB T€OMETPUYHUX TTapaMeTpiB MyaHCOHA HA HANPY>KEHHWH CTaH i CH-
JIOBi ITapaMeTpH po3/1adi TPYOHMX 3arOTOBOK.

KarouoBi cioBa: posnaua, Marpuis, 1eopMyBaHHS, HalpyKeHHs, 1eQopMarlis.

Joopos 1. B., Cemnuen A. B., Pyoan B. H., Konruinii A. B. Po3po0ka HOBOro Bi3ionmiacTu4HOro Meroay
aocaipxenns npouecisB OMT Ha npukiagi ocagKyBaHHSI CHMETPHYHOI 3aroToBKH // O6pobka MaTepianiB THc-
koM. — 2017. — Ne 1 (44).

Po3pobnennii HOBUiT METO/ Bi31OMIIACTUYHOCTI [UIS AOCHIIPKEHHS KiHEeMaTHYHUX MapameTpiB npoueciB OMT
npu aedopmariii 3aroTOBKM 3 BUCOKMMHM IUIACTUYHHUMHM BIACTHBOCTAMH. IIpencTaBieHi pe3yiabTaTH €KCIEPHMEHTAIb-
HUX JTOCITIHPKEHB MTPOIIECiB BUTLHOTO OCAIPKyBaHHSI CUMETPUIHOT 3aTOTOBKH ITyaHCOHOM 3 Pi3HUM MpodisieM KOHTaKTHOL
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noBepxHi. [Ipu ocaii 3aroTOBKH 3 MPSIMOKYTHUM BHCTYIIOM Ha TOPIli 3aTOTOBKH OOYKOMOMIOHICT MehOpMOBaHOI 3a-
TOTOBKH 3MEHIIYETHCS MOPIBHIHO 3 OOYKOMOAIOHICTIO 1e()OPMOBAHOT 3aTrOTOBKH, KOJIM TIOBEPXHsI ITyaHCOHA BHKOHAHA
y Burisiai knuHy. [pu ocanmi «6e3 TepTs» Ha OiYHIA MOBEPXHI BUCTYITY 3arOTOBKH IIap MaTepiaty, IO INIACTUYHO Je-
(hOpMY€EThCS, TIEPEXOTUTh y CTPYXKKY, SKA BITOKPEMITFOETHCS BiJl OCHOBHOTO IAapy MaTepianxy MOBEpXHi, M0 00po0is-
€ThCS, T4 KOB3a€ Ha JIESKiN MUIAHIN M0 KOHTAaKTHIN IMOBEpXHi iHCTpyMeHTy. Bu3HadeHi xapakTepHi 0COOIMBOCTI YTBO-
PEHHS BUCTYIIB Ha TOPLEBill MOBEpxXHI JeOpMOBAHOI 3arOTOBKM MiX Yac 3MiHH KOH]iryparii GopMOyTBOPIOIOUHX
3amaJyH Ha NOBEPXHI ITyaHCOHA.

KoarouoBi ci10Ba: Bi3iomiacTU4HICTh, 0Ca/IKa, 3aTOTOBKA 3 INIACTHIIIHY, ()OPMOYTBOPEHHS BUCTYIIIB ITPH OCa]-
i, TePTS.

Opaosa E. I1., aip6exoBa I'. C. AHaJi3 Teopii po3paxyHKy eHeprocHJIOBUX NapaMeTpiB npouecy BUTS-
TryBaHHS NPH IITAMIYBAaHHI JeTajeil HA JTHCTOITAMIYBAJIBHUX OaraTono3nuiiiHux aBromarax / O0podka ma-
TepiagiB Tuckom. — 2017. — Ne 1 (44).

V naHiii cTaTTi MPOBEIEHUH aHAITI3 Teopii po3paxyHKy €HEPrOCHIIOBHUX MapaMeTpPiB MPOIIECY BUTATYBaHHS MTPH
MTaMITyBaHHI JeTajiell Ha 0araTOMO3WIIHHUX JUCTOMTAMITYBAIbHUX aBTOMaTaX. 3 BHKOPHUCTAaHHSIM DPO3pOOJICHHX B
Teopii 0OpOOKH METaiB THCKOM CIOCO0IB HAONMKEHWX PIIICHh BAAJIOCS CTBOPUTH TOPIBHAHO CTPYHKY METOIUKY
aHami3zy GopMo3MiHHOI omeparlii JUCTOBOTO MITAMITYBaHHS, IO JO3BOJISIE€ BpPaxXyBaTH BIUIMB 0aratboX YWHHUKIB Ha
mporec nedopmarii. 3 METO paIliOHAIIFHOTO HAaBaHTAXCHHS i MEPEeKOCYy IMOB3yHA, a TaKOX 3CYBY IHCTPYMEHTY B
pe3ynbTaTi 3MIiHM 3yCWJIb 1O JOBXHHI 1 NUIAXY MOB3yHa NPH IITAMIyBaHHI JeTaleil Ha JIMCTOIITaMITyBaJbHUX
0araTomo3uIlifHUX aBTOMarax OyJO BCTAHOBJICHO, IO JAOIJIBHO 3MIHCHIOBATA BUTSC i3 CTOHIIYBAaHHSIM CTiHKH Oe3
3MEHILIECHHS BHYTPILIHBOTO Hiamerpy. ChopMyapoBaHi BUCHOBKH MO POOOTI.

KoarouoBi cioBa: nucroBemrammyBaHHS, OaraTOMO3UIIMHUK JIMCTOIITAMIIOBOYHBIN aBTOMAT, E€HEProCH-
JIOBiapaMeTpH, BUTSDKKA, HANIPY)KSHUH CTaH.

Binomenko B. O., [Tuaunenko A. M., Unmko B. B. Bniiue kom0inoBaHol niiactu4Hoi negopmauii Ta Bi-
Anajay Ha BHYTPillIHE TepTA cyOMikpokpucTagiunoi mii / O6podka martepiajiB Tuckom. — 2017, — Ne 1 (44).

B iarepani 300—1100 K gocmimkeHi TeMepaTypHi 3aJ1eKHOCTI BHYTPIITHBOTO TepT 1e()OPMOBAHUX 1 Bifma-
JICHHUX 3pa3KiB cyOMikpokpucTanigaoi migi M06, FRTP i M1, otpumannx KOMOiHOBaHOIO INTACTHYHOKO Ae(OopMaIli€ero.
BcraHOBI€HO BiIMIHHOCTI B pellaKCaIlifHOMY CIIEKTPi BHYTPIITHEOTO TEPTS Mili B 3aJ€KHOCTI BiJl CTYNCHSA ii YUCTOTH 1
cxemu nedopmyBanHs. [lokazaHo, mo koMOiHOBaHa IuIacTUYHA JedopMaltist 31 3CyBOM 3HIKYE TEMIIEPaTypy MOYaTKy
peKpHUcTaltizalliifHuX MpoLueciB i 3epHOrpannyHoi penakcauii (M06, M1) B nopiBHSHHI i3 3pa3kaMy, MiJJJaHUMH MOHO-
TOHHI# popmosmini. Cerperaiisi JOMILIOK Ha MEXaX 3€peH, sIKa CIIOCTEPIraeThCsl NP Bi/Nall, rajibMy€e MPOLEC PEeKpH-
cTajizauii He3anexHo Bia cxemu aedopmyBanHs. OOroBOprOOTHCS (Hi3UUHI MEXaHI3MH BUSBIICHUX €(EKTIB.

KoarouoBi ciioBa: BHYTpILIHE TepTsl, MiJib, KOMOIHOBaHa IIaCTHYHA JedopMallis, JOMIIIKH, PEKpUCTAaIi3aLis,
3epHOrpaHUYHA PeIaKcalis.

Koaunxos S1. I',, CamornsinoB A. Jl. IlinBuieHHsi SIKOCTI 3ar0TOBOK ISl €eHEPreTUYHOro MALIMHOOYIY-
BAHHSl 3HA OCHOBiI BUKOPHCTAHHS cHOc00iB KoOMOiHOBaHOro nedopmyBaHHsi B npouecax KyBaHHs // O0podka
MaTtepiamiB Tuckom. — 2017. — Ne 1 (44).

[pouec KyBaHHS JeTajell eHEPreTHYHOrO MalIMHOOY/TyBaHHS Ha OCHOBI BUKOPUCTAHHSI KOMOIHOBaHOIO Je(hopMy-
BaHHS NPO(MITFOBAHHAM Ta OCAJDKECHHSM, JI03BOJISE IMiIBHINUTH SKICTh KiHIEBOro BHpOOy. BcTaHOBNEHO, 10 momnepenHe
po(hiTFOBaHHS 3arOTOBKHU TIEPET OCAHKEHHSM, JI03BOJISIE T IBUIIUTH PIBCHD J1e(OPMAIIIHOT ONpaIFOBAHHS 3JIMTKA 1 11030Y-
THCSI 30H YTPYIHEHUX JedopMariiii. Po3risiHyTo JeKinbka BapiaHTiB NPO(MiTFOBAHHSA 3arOTOBKH Ha MPSIMOKYTHHM Tiepepi3
IUTOCKUMH OOMKamMK — MpO(LTFOBaHHS 3arOTOBKY 3 CITIBBITHONICHHSIMH BHCOTH 10 IupuHH, piBauMu 0,75 ta 0,5. BeraHos-
JICHO, 1110 HAHOUIBII paIfiOHAIBHOIO CXEMOIO MPO(DUTIOBAaHHS 3arOTOBKH IIEpel 0CAHKEHHAM MOXKHA BBaXKaTH CXeMH Mpodi-
JIFOBaHHSI HA NPSIMOKYTHHUI MoniepeyHuit niepepis 3 criBBigHoIIeHHsM h/b = 0,75.

KoaiouoBi cjoBa: KyBaHHs, 3TUTOK, TPOQUTIOBAHHS, 0CA/KEHHSI, MOJEIIIOBAHHS, METOJ] CKIHUCHNUX EJIEMEHTIB,
nedopmartis.

Posos 0. I'. HaykoBe 00IpyHTYBaHHSI TEXHOJIOTIYHUX Pe:KUMIB pPafiaJibHOTO0 O0THCHEHHS Npel3iiHuX Tpyo-
YacTHX BUPOGIB 3 NPodiiboBaHOI0 BHYTPILIHBOI0 MOBepxHelo // O6podka MaTepianiB THckom. — 2017, — Ne 1 (44).

VY cTarTi po3risHYTO OTPUMaHHS NMPELUU3iifHOT TOBCTOCTIHHOI TpyO4acTol 3aroTOBKM 3 BHYTPILIHIMH I'BHHTO-
BHMH JTOpIKKaMM Ha MPHKJIAIl BUTOTOBJICHHS CTBOJIA CTPUIEIBKOI 30poi 3 mosiroHansHUM npodineM. OnHUM i3 mpo-
TPECUBHHX CIIOCOOIB OTPUMAaHHS BHYTPIIIHBOTO MPOGIII0 CTBOJA € BOJIOYIHHS TPYOUacTOi 3arOTOBKH Ha HPOQimbHii
OTIpaBIl Yepe3 IMIAaAKy KOHIYHY MATPHII0 3 PEryIboBaHMM OOMEXEHHSIM Tedil MeTaly B OCROBOMY HampsiMKy. Ilpex-
CTaBJICHO PE3YNbTaTH CKIHYEHO-EJIEMEHTHOTO MOJETIOBAHHA Iporecy (HOpMOYTBOPEHHS KaHATy CTBOJA, SIKi JO3BOJIS-
IOTh OILIIHUTH BIUIMB OOMEKEHHS Tedii MeTary B OCEOBOMY HalpsAMKY Ha (popMyBaHHS MPOGLTIO IPH Pi3HUX 3HAYCHHAX
po6odoro kKyTa i JOBKHUHHU KaJdiOpyBaJbHOTO Tacka MaTpuIli. Pe3ynbTaTi MpoBEICHOTO aHANi3y JO3BOJMIA BUPOOUTH
MPaKTHYHI PeKOMEH 1alii, sIKi MOKYTh OyTH KOPHCHI ITPH MPOEKTYBaHHI PO3IIITHYTHX ITPOIIECIB.

KoaiouoBi coBa: TpyOuacra 3arotoBka, pajgiaiabHe 0OTHCHEHHS, OOMEXEHHsI Tedii MeTaiy, podijbHa Ompas-
Ka, CTBOJI CTpiJIenbKo1 30poi, moJiroHaIbHUE npodisib.
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Kamoxunii B. JI., CokosioBeska C. C. Biuins TepTsa Ha ¢OopMOYTBOpEeHHS BiceCHMETPHYHHMX MOPOKHHU C-
THX BHPOOIB i3 cTtaui 10 koMOiHOBAaHMM BHUTATYBAHHSIM B OJHOKOHYCHiii MaTpuni// O0po0dka martepiajiB THC-
koM. — 2017. — Ne 1 (44).

[IpuBeneHi pe3ynbTaTH aHaNi3y METOJIOM CKIHYEHHHX €JIEMEHTIB BIUIMBY KoedillieHTa TepTs Ha KoMOiHOBaHe
BUTSTYBaHHSA B OJHOKOHYCHIM MaTpHIli BiCECUMETPHYHIX MOPOKHUCTUX BUPOOiB i3 craumi 10. [y BiTHOCHOI TOBIIUHH

3arotoBkH 1,5%, xoedinienta BUTHKKH 0,4 Ta Koe]ilieHTIB TepTs #=0,05; 0,08; 0,1 i 0,15 Bu3HAUCH] 3yCWIUIS BUTS-
T'YBaHHS 1 3yCHJUIS 3HSTTS BUPOOY 3 IIyaHCOHA, HalpyXeHo-Ae(OpMOBaHUI CTaH, CTyNiHb BUKOPUCTAHHS Pecypcy Ilia-
CTHYHOCTI 1 TemMmeparypa 31e(hopMOBaHOTO MeTaly Ipu (GOpMOYTBOpPEeHHI. Bu3Ha4eHi KiHIEB1 popMu i po3Mipu BHPO-
6iB. BcTanoBmneHo, 1o 301bIeHHST KoeillieHTa TepTsl NPUBOAMTH J0 POCTY 3YCHIUIS BUTATYBAHHS, 3yCHIUIS 3HIMaHHS
BHPOOY 1 MigBUINEHHS TeMIepaTypu. [Ipy mboMy TakoX POCTYTh PO3TATYBaJbHI HANPYKEHHS B CTIHII HMITIHAPUIHOT
YaCTHHU 3/1e()OPMOBAHOI 3aTOTOBKH 1 B CTIiHIIl Ha pajiiyci 3a0KPYIJICHHs IMyaHCOHA. Bu3HaveHo, 1o (opMOyTBOPEHHS 3
xoedimienrom Teprs # =0,15 Ha mpoMixkHiil cTail BUTATYBaHHS IPU3BOIUTH 0 HOBHOTO BHYEPIAHHS PeCypCy Iac-
TUYHOCTI B CTiHIII Ha pajiiyci 3a0KpyIJICHHs ITyaHCOHA 1 BIIpUBY AOHHOI YaCTHHU 371e()OpMOBaHOT 3arOTOBKH.

Kro4oBi cjioBa: koMOiHOBaHE BUTATYBaHHSI, TOPOKHUCTHI BUPiO, OMHOKOHYCHA MaTPHUIL, KOSPIIi€HT TEPTs,
METOJl CKiIHUCHHUX €JIEMEHTIB, 3ycHuIs JedopMyBaHHs, KiHIEeBi GopMa Ta po3Mipu BUpOOIB, IHTEHCHBHICTB nedopma-
IiH, CTYIiHb BUKOPHCTAHHS PECYPCY TUIACTHIHOCTI.

®poJios S. B., 3yoko 0. 10., Pemes O. A., Amikeasineub A. B. Jlocaix:keHHs: BIVIMBY reoMeTpii MOsICKY
Marpuui Ha Tedilo amominilo B npoueci MHPKYII // O6podka martepianiB Tuckom. — 2017. — Ne 1 (44).

VY miif po0OOTi IpeACTaBICHO AOCHIIKEHHS BIDIMBY T€OMETPIi MOSCKY MATPHIN Ha TEUil0 aFOMIHIIO B MpoIieci
MHPKYVII. [Ins npoBeneHHs! TOCHiKeHHsT 0yi10 BUOpaHO MaTeMaTHYHE MOJENIOBaHHs Ha 0a3i nporpamu QForm V8.
QForm V8 nmob6pe cebe 3apekoMeHIyBaB MPH IPOBEICHHI PO3PaXyHKIB BILITMBY TeOMETpil IHCTPYMEHTY Ha TEUilo MeTa-
Jy, a TAaKOXK IMOKa3aB XOPOIIli Pe3ybTaTH 301KHOCTI MpH 3ICTABJCHHI 3 MPOBEICHUMHU eKcriepuMeHTamu. Jlins mocii-
JUKESHHS BIUTHBY T€OMETIi MOsICKy MaTpuIli Ha Tedito amroMiniro mpu MHPKYVYII BukopucToByBamucs 3 BapiaHTu mosc-
Ka 31 3MiHHOIO TOBIIMHOIO 10 TIepeTUHy. B X011 npoBeaeHHs aaHol pobotu Oyino BcTaHoBieHo, mo QForm V8 nobpe
MiAXOIUTH TSI MOACTIOBAHHS IIPOLIECIB IHTEHCUBHOI ITacTUIHOL HedopMartii, a Takok oOpaHa onTHMabHa TeOMETPist
MosICKa MaTpulll 3abe3rnedye HaliMeHIy KpUBH3HY CITUIb CTYIUII. Pe3yapraTu J0CiiaKeHb Oy1yTh BUKOPUCTAHI B I0-
JABIIIOMY TIPH KOHCTPYIOBaHHI IHCTPYMEHTY 1 po3poOIli TeXHOJIOTii BUPOOHUITBA eTajeid THUITY BTYJKA 31 CIHIIMHI
MetogoM MHPKVII.

KarouoBi cioBa: kyToBe mpecyBaHHA, po3mip 3epHa, nedopmamis, MKE moxmens, mpecyBaHHS, alfOMiHiH,
HPKKII.

Bonnapenko C. B., I'puaun O. 0., lanep M. locaigxeHHs1 3a/1e5KHOCTI TeMInepaTypH i crynens aedo-
pManii TOHKHUX TiJITHOK Npo(iiboBaHUX IITA0 NPU BATKOBIH po3anBUi-NpoKaTHi 3 10AATKOBUM TENJIOBHUM OMO-
pom // O6podka marepiaaiB Tuckom. — 2017. — Ne 1 (44).

VY naniii pobOTi aBTOpaMK PO3MIISIAETHCSI HOBA TEXHOJIOTIS OTPUMaHHS IITa0 3 Npo(diTbOBaHUM HONEPEYHUM
IepepizoM Ha arperartax BaJIKOBOI PO3IMBKH-TIPOKAaTKH. OCHOBHUM €JIEMEHTOM Y JIaHIH TEXHOJIOTii € 3aCTOCYBaHHS
poGiTIOr0Y0l CTPIYKH, SIKAa OXOIUTIOE OJWH abo 00HMBa BaJiKa-KPHCTAli3aTopa, [0 BHOCHTH JOJATKOBHIl TEIUIOBH
OIlip B CHCTEMY METaJI-BaJIOK. B poOOTI MpoBEJCHO TEOPETUYHUI aHali3 BIUIMBY TOBIIMHHM NPO]iTIOH0Y0T CTPIYKH Ha
mapaMeTpH, [0 BIUIMBAIOTh HA SKICTh TOHKOCTIHHHUX €JIEMEHTIB IpodiboBaHoi mTabu. [1Ji1 MaTeMaTHYHOTO aHaJi3y
BHUKOPHCTOBYBAaJIACh JIBOBUMipHA MOJIENb MPOLIECY BATKOBOT PO3JIMBKH-IIPOKATKH B KiHIIEBO-EIIEMEHTHOMY CEPEIOBHUII
Ansys Flotran. Otpumano 3aexHOCTI cTyreHs aedopMariii i TeMrepaTypu TOHKOCTIHHUX €IEMEHTIB Tabu Bijl BUCO-
TH 30HM KpHCTaji3auii-gedopmariii, a Takox, BiJ{ TOBIIMHH NPOQLI00Y0i cTpiuku. Pe3ynbTaTi, oTprMaHi B AaHii po-
00Ti, OyAyTh BUKOPHCTAHI P PO3pOOIi TEXHOIOTIi BaJKOBOI PO3IUBKU-TIPOKATKH MTa0 3 MPOdiIbOBaHUM ITOTIEpEU-
HHUM IIepepi3oM 1 JJ03BOJISITh OTPUMYBATH LITA0K 3 BUCOKMM PIBHEM MEXaHIYHHUX BJIACTUBOCTEH.

KoarouoBi ciioBa: BaskoBa po3iMBKa-TIpokaTKa, npodiapoBaHa mraba, aJIOMIHIEBHH CIIIaB, KOMIT'IOTEPHE MO-
JIeIIIOBaHHsI, CTYIIHb JedopMallii, remmnepaTypa.

Pynenxo H. O. Bniius 1o1aBaHHs NOPOYTBOPIOBaYa HA PO3MO/iJ BiTHOCHOT HIITbHOCTI HecreYeHux npe-
coBOK // O6podka matepiaiiB Tuckom. — 2017. — Ne 1 (44).

VY cratrTi moka3aHo, o KiHIEBO-eJIeMeHTHHH nporpamanii komiuiekc DEFORM-3D no3Bossie mpoBOANTH MO-
JICITIOBaHHS IIPECyBaHHs MOPOIIKOBUX MaTepialiB 0e3 NpoBeIeHHs CKIIaJHUX €KCIIEPHUMEHTIB 3 KaaiOpyBaHHs po3paxy-
HKOBOi MOAemi mopucroro marepiany. [IpuBeneHo KpuBy 3MIITHEHHSI MaTepialy OCHOBH MOPOIIKY 3aili3a, a TAKOX Bip-
TyaJlbHy KpUBY 3MIiI[HEHHsI CyMillll IIOPOLIKY 3ai3a i Mopomky 6ikapOoHary amoHito ckiany 40/60 3a o6'emom. Kpusa
3MIIHEHHS MaTepiajly OCHOBH ITOPOIIKY 3ali3a BiAPI3HAETHCA BiJl KPUBOI 3MIITHEHHS MaJOBYTJIENEBOI CTalli OIM3BKOTO
XiMigHOTO cKyany. KiHIeBo-eleMeHTHE MOJICNIIOBAHHS IIPECYBAaHHS 3a JIOTIOMOTOI0 OTPUMAHHUX KPHBHX IOKa3allo, 110
JIO/IaBaHHS MMOPOYTBOPIOBAYA JI0 MOPOIIIKA 3aTi3a MPU3BOAUTH 10 TOMOTEHI3allil pO3MOAUIEHHS IIJIFHOCTI 32 00’ €MOM
MOPOIIKOBOI IPECOBKH.

Kro4oBi cj10Ba: mopomky, MOAETIOBaHHSA, KPUBA 3MIITHEHHS, TIOPOYTBOPIOBAY, TIPECYBaHHS.

AuaieBa JI. 1., Augies 1. C., Kapramumes . O., Yyunn O. B. ®opmo3minenHs: B npoueci koM0iHOBaHOT0
BH/IABJIIOBAHHS MOPOKHUCTHX JeTaliell TUIY cTakaHy / O6podka marepianiB TuckoM. — 2017. — Ne 1 (44).

PosrnssHyTO pi3HOBHIM KOMOIHOBAaHOTO BHJIABIIOBAHHS IOPOXKHHUCTUX JeTaned 1 3aco0M pajiaibHO-
MTO3/I0BXXKHBOTO BHABIIIOBAHHS, SIKi B 3aJIS)KHOCTI BiJf KIHEMAaTHKH 1 CTyIIEHsI CBOOOIH Tedil MeTary po3iisieHi Ha 2 Tpy-
M — TIO€THAHE 1 MMOCIIiJOBHE KOMOIHOBaHE BUAABIIOBaHHs. EKCIIEpMMEHTANBHIM HUIIXOM 1 MOJIEIIOBAHHAM METOJIOM
KIHIIEBUX €JIEMEHTIB Ta BEPXHBLOI OI[IHKM BCTAHOBJICHO XapaKTep PO3MOIiay Ae(GOopMOBAHOTO CTaHy AJIS TTOPOKHUCTUX
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JIeTaJIeil TUIY CKJISTHKM 1 HaKONWYEHHS JedopMauiid npu xonoxHoMmy aedopmyBaHHI. 300paXkeHO, L0 PO3paxyHKH
HaKONMYEHOI CTyneHi aedopmarii, BAKOHAaHI pi3HUMU METOJaMHU MOJICIIIOBaHHS, Jal0Th 3HaYEHHs, OJIM3bKI 0 eKcIe-
PUMCHTAIFHUX MaHUX. BCTaHOBIIEHO, M0 30HM HAWOLIBIN iHTEHCHBHOI AedopMaltii MpHIAraloTh A0 JHA i BHYTPIIIHBOT
MOBEPXHI TOPOKHUHYU CKISIHKH. MeTOJOM KiHIIEBUX €JIEMEHTIB JOCIi/KeHI 3aKOHOMIPHOCTI PO3BUTKY HaIpyKEHO-
ne(OpMOBAaHOTO CTaHy 3aTOTOBKH IIPH palialbHO-TIPIMOMY BHIABIIOBaHHI 3 pO3Aayero Ta JJaHa OILiHKa CHJIOBOMY pe-
XKHUMY Tpoliecy. BcTaHoBieHO, 10 MarepialibHI YaCTUHKH 3arOTOBKH, IO PO3TaIlOBaHI Ha MepUpepidiHMUX IUISTHKAX,
i ATAI0THCSI HEMOHOTOHHIN AeopMariii 3 MO3UTHBHAM 3HAYEHHSIM MTOKAa3HUKA HAIIPY)KEHOTO CTaHYy.

KoarouoBi cioBa: pamianbHO-TIpsSME BHUIABIIIOBaHHS, Halpy)KeHO-IepOopMOBaHHUI CTaH, HAKONMMYEHA CTYIIHb
nmedopmarii, METOZ KIHIIEBIX €JIEMEHTIB, CHIIN Je(OpMYBaHHA, TIOKa3HUK HAIIPYKEHOTO CTaHYy.

Binomenko B.A., Beiirean3umep f1. 0., Bo3usk 0. B.,, CaBuenko b. M., JImurpenko B. 0. PiBHoka-
HaJIbHA 0araToKyToBa eKCTPY3isl moJiMepHUX 3aroToBoK, orpuMaHux FDM-mpomecom // O6podka matepiaiis
THCcKOM. — 2017. — Ne 1 (44).

Briepie 3anpomnoHoBaHo i peajli3oBaHO HOBHii CIIOCIO OTPUMAaHHS CTPYKTYPHO-MOIU(]iIKOBAaHHUX MOJIIMEPIB, 10
6asyerscst Ha kombGinarii FDM-mpomecy (Fused Deposition Modeling) i piBHOKaHansHOT 6araTokyToBifl eKkcTpy3ii
(PKBKE). MeronamMu AMHaMi9HOTO MEXaHIYHOTO aHAJI3Y 1 AFOPOMETPIi JOCHiKeHi (i3udHI Ta MEXaHIuHi BIACTUBOCTI
amopoumx (ABS, PET-G) i amopduo-kpucraniuaux (PET) momiMepis B mupokoMy iHTepBaii TeMiepatyp. BussieHo
BIZIMIHHOCTI Yy BJIaCTHBOCTSIX 3pa3KiB MoJiMepiB, oTpuMannx FDM-mporiecoM, B 3aI€KHOCTI Bifl HANPSIMKY YKJIaJaHHS
mapiB posmiay. [Tokaszano, mo PKBKE 3a0e3neuye nmominmeHHs B’ I3KOMPYKHAX XapaKTEPUCTUK MOJTIMEpiB, OTpuMa-
Hux FDM-nponecom. Ilin niero PKBKE Takox mifBUIYIOTHCS IIUIBHICTD, yapHa B'A3KICTh, TEMIIEpaTypa CKIIyBaHHS i
MIKpPOTBEPIiCTh. 3alIPONIOHOBAHO (Di3HYHY MOETIh, IO OMUCYE MOBEMIHKY IapyBaTux Matepiamis mif nieto PKBKE.

Kawuosi ciosa: momimep, FDM-miporiec, piBHOKaHaIBHOI 0araTOKyToBa SKCTPY3isl, B S3KOIMPYKHI XapaKTe-
PHUCTHKH, MiKPOTBEPIICTb.

Mapkos O. €., lllapyn A. O., Kocinos M. C., Inuakos €. B. Cy4acHi cnoco0u BHPOOHHMLITBA TOHKOCTIi-
HUX JieTajeil BiinoBigajibHoro npusHavyens / Oopodka marepiaiiB Tuckom. — 2017. — Ne 1 (44).

VY cTarTi pO3IISAHYTI OCHOBHI CIIOCOOM BHPOOHHMIITBA IIOKOBOK THITY JHUII, SIKi TIepeadadatoTh GOPMOBKY 3aro-
TOBKH MO IUISTHKAaX 3 TOAANBIIOK BUTSKKOIO, IIPOTATYBaHHS Ha ONPaBL 3 MOJATBIIOI0 PO3/1aYet0 3arOTOBKH, [IMKIIYHY
JIOKJIbHY OCaJKy PO3TOHKOIO IMTIHAPHYHOT 3aTOTOBKH, a TaKOX (POPMOBKY HONEpEeTHbO HArPITOrO KiHI TpyOUacToi
3arOTOBKH, SIKMH 00epTaeThes 1 3BaproBaHHA. Lli METOqM BUTOTOBIECHHS JHUII HE 3a0€3MEUyIOTh ONPAIFOBAHHS CTPYK-
TypH METally, MalOTh BEJIIUKY KUIBKICTh MEPEX0/1iB, HEJOCTATHIO HAJIMHICTh 3BAPHOTO IIBA, a TAKOXK BUMAaratoTh BUKO-
pucTaHHS OLIBII €HeProeMHOTr0 00IagHaHHA. Bimomi crmocoOn oTpUMaHHS BEIUKOTA0APUTHUX JHHI METOIAMH 3BapIo-
BaHHs JIBOX a00 NEKUIbKOX KaTaHUX a00 KOBaHMX 3arOTOBOK XapaKTEPHU3YIOTHCS 3HAYHOKO TPYJOMICTKICTIO, MaJuM
KOe(]iIlieHTOM BUKOPUCTAHHS METaly, He 3a0e3MeuyI0Th BUCOKY HAiifHICTh BUPOOIB, TOMY IO IIPH BUTOTOBIICHHI KO-
MyCiB HEMUHYUYE OTPUMAHHS MEPECiYHMX 3BApHHX ILIBIB, [0 HEMPHUITYCTHUMO NPU BUPOOHHMLTBI BY3JiB €HEPreTHYHUX
YCTaHOBOK. BU3HaUeHHS! OCHOBHMX TEXHOJIOTIYHHMX IapaMeTpiB Hpoliecy KyBaHHS JHHI € JOCHTb CKJIAJHUM 3aBJaH-
HsiM. TOMy y BUPOOHHIITBI BEJIMKY KUIBKICTh €KCIIEPUMEHTAIBHUX 1 JIOBOJOYHHUX POOIT, a peasi3oBaHi pekuMu 00poo-
KU JaJIEK] Bi ONITUMAaJIBHUX.

Kirwu4oBi cjioBa: KyBaHHS, eTajli aTOMHUX PEAKTOPIB, THHUINA, TOHKOCTIHHI TIOKOBKH, 3JIUTOK.

Yyxaio B. JI., Kuememen €. C., I'pinkeBuu B. A., SIpomenko O. A., Xaue3oBa T. A., ®@pojoB A. A.,
Jus X. [IpomuciioBe BIPOBaIKeHHsI pecypco30epiralouoro npouecy KyBaHHsl 3 panioHAJbLHUM pexxuMomM (op-
MO3MiHU 3MEHIEeHOi MPUOYTKOBOI YacTHHM 3JUBKIB 3 KoposiiiHocTiiikux craJjeii / O0podka martepiajiiB THc-
koM. — 2017. — Ne 1 (44).

VY crarTi po3rISIHYTO MPOLEC KYBaHHS 3JIMTKIB i3 3MEHIICHOK MPHOYTKOBOK YaCTUHON 3 KOPO3IMHOCTIHKHX
craneit Ha mignpuemctBi TOB «/lHinponpec Cranp». 30kpema, po3riTHYTO (pOpPMO3MiHEHHS HMPUOYTKOBOI YaCTHHHU
3JIMTKA 32 JOTIOMOTOK0 KOMII'FOTEPHOTr0 MojieoBaHHs. OCHOBHOIO METOI0 JJAHOTO JIOCIHiKeHHs OyB aHai3 popMo3Mi-
HH 1 Hampy>XeHO-/1e()OPMOBAHOTO CTaHY METaTy MPUOYTKOBOI YaCTHHU 3JIMTKA IIPU MPOTATYBaHHI, @ TAKOXX YIOCKOHA-
JICHHA iICHYIOUMX cxeM jaedopMariiif mpu KyBaHHi. Pe3ynpraToM poOOTH € OTpUMaHHS JaHUX 3 GOPMO3MIHU HPHUOYTKO-
BOI YAaCTWHM 3JIUTKA 1 po3poOKa pekoMeHalii 1mo ontumizauii cxem nedopmanii [yt KyBaHHS 3JMTKIB 31 3MEHIIEHOIO
MIPUOYTKOBOIO YaCTHHOIO.

Kaio4oBi cjioBa: KyBaHHS, 37IMTOK, IPOTATyBaHHA, GOpMO3MiHEHHS, AedopMartis.

Mopo3s B. C., ITacxagos O. C., I'ynin O. B. BnjiMB KOHTAKTHHX YMOB Ta HampsiMmy [Iii cMJ TepTsl Ha
HANPY’KeHHIl CTAH 3arOTOBKHM IPH Traps4oMy 3BOPOTHOMY BHAABJIIOBAHHI NMOPOXKHUCTHUX BUPOOIB / O0poldka
MmartepiamiB Tuckom. — 2017. — Ne 1 (44).

Po3risiHyTO pe3ynpTaTé MaTeMaTHYHOTO MOJICITIOBAHHS HAIIPY)KEHOT'O CTaHy 3aroTOBKU MPH rapsioMy 3BOpO-
THOMY BHJIABJIIOBaHHI MyCTOTUIOT0 BUpoOy 3i criaBy AK6 3 MacTWIIOM 1 BHJIABIIOBAHHS 3 aKTUBHOIO JII€I0 CHIJI TEPTS
IIPY DIBHJKOCTI 3CYBY MAaTpHIIi 1010 3arOTOBKH, IO Je(opMyeThCs, KA piBHA IMIBHIKOCTI TeUil MeTaly B CTIHKY BH-
poOy. IToka3aHo, 0 y NPUHHATHX IIBUAKICHUX YMOBaX ()OPMO3MIHM CHJIM TEPTSI aKTHUBHOI Jii 3HIDKYIOTH BCi KOMIIO-
HEHTH TE€H30pa Halpy)XKeHb, HEPIBHOMIPHICTh HANPY>KEHOTO CTaHy 3arOTOBKH, IO 1e(OPMY€EThCs, 1 CHiTy AeOopMyBaH-
HS TIOPIBHSAHO 13 3BHYAHHUM 3BOPOTHHM BHIABIIIOBAHHSM, ajle HE 3MIHIOIOTh CXEMY HAIPYXEHOTO CTaHy — «BceOiuHe
HEepiBHOMIpHE CTUCHEHHS.

Kiro4oBi cjioBa: MaremMaTHdHE MOJEIIOBAHHS, 3BOPOTHE BHIABIIOBAaHHS, aKTHBHE TEPTS, 3arOTOBKA, HANpPY-
KEHU CTaH.
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Kanw:xuuii B. J1., Fopuoctaii B. M., I'ymiok O. O., Onexcanapenko 5. C. T'apsiue mraMnyBaHHsI OPoO-
sKHHUCTHX BUPOOIB i3 BHCOKOMIIHOI0 ATIOMiHI€BOT0 CIVIABY 3 3aJJaHMM ONPALIIOBAHHAM CTPYKTYPH MeTaJly mJjac-
THYHOIO AedopMmaiieio // O6podka maTepiamiB TuckoM. — 2017. — Ne 1 (44).

MeTonoM CKiHYEHHHX €JIEMEHTIB MPOBENEHO IOCHTI[HKEHHS 1 BCTAHOBJICHI MapaMeTpH TEXHOJOTIi rapsdoro
IITaMITyBaHHS ITOPOXKHUCTOTO BUPOOY 3i crtaBy B93md i3 3amaHnM nponpamntoBaHHAM CTPYKTYPH METaly IUIACTUYHOIO
nedopmamiero s 3a0e3NeUeHAs MEXaHITHUX BIIACTHBOCTEH B CTIHINI BHPOOY micis TepMooOpoOku. Po3paxyHKoBIM
[UIAXOM BU3HAUYCHI (popMa 1 po3Mipu BUXIJHOI 3aTrOTOBKH, TEMIIepaTypa MiAirpiBy aAe(GOpMyrHOUYOro iHCTPYMEHTY, 3Y-
CHJUIS IITaMITyBaHHS, 3yCHIIIsI BUIITOBXYBaHHsI BUPOOY 3 MaTpHIli, MUTOMI 3yCHIUIS Ha 1e(OPMYIOYOMY IHCTPYMEHTI,
3MiHa TeMIlepaTypy MeTaly InpHu (GOpMOYTBOPEHHI BUPOOyY, HaNpyKeHO-Ie()OpMOBaHUi cTaH B 3/1e()OPMOBAHOMY Me-
Taul, KiHiesi ¢opma i po3mipu BupoOy. 3a pe3ynbTaTaMu MOAEITIOBaHHS CIIPOSKTOBAHWH 1 BUTOTOBJICHHUH INTAMII JUIs
rapsidoro INTaMIyBaHHS 1 MMPOBENICHI eKCIIEPUMEHTAIBHI JOCHIIKEHHS Ha TiapaBiiyHOMy npeci. BukonaHo BumpoOy-
BaHHS Ha PO3TATHEHHS CTaHAapTHHUX 3pa3KiB, sKi BUpi3aHi 3 CTIHKK BUPOOyY Micis MpoBeieHol TepMooOpooky. BuzHa-
YeHi YMOBHA MeXa TEeKydJOCTi, MeXa MIITHOCTi, BiTHOCHE MOJOBXEHHS 1 TBepHicTh. [laHi BUIIPOOyBaHb BiIIMOBiNAIOTH
BAMOTaM 332 MEXaHIYHUMH BIIACTHBOCTSMH 37¢(OpPMOBAaHOTO METAITy B CTiHIII BUPOOY.

Kiro4oBi cioBa: rapsde mraMmyBaHHS, OPOKHUCTAN BUPIO, aIOMiHIEBHI CIUIaB, METOJ CKiHYCHHHUX elle-
MEHTIB, CHJIOBI PEXUMH, IHTCHCUBHICTP AedopMartiii, ekcriepuMeHTaIbHI JOCIHiIKEHHS, MEXaHI9HI BIaCTHBOCTI.

Cikyabcbkuii B. T., Tapanenko M. €., KameeBa B. 0., Cikyascbkuii C. B. Po3paxyHok oCHOBHMX mna-
paMeTpiB cUMeTPUYHOr0 (POPMO3MiHEHHSI MOHOJIITHIUX PeOPUCTUX NMaHe el MoABiHHOI KPUBU3HM MOCTiIIOBHUM
nedopmyBanusaM // O6podka matepiaiiB Tuckom. — 2017. — Ne 1 (44).

Po3risiHyTO TEXHOJNOTIYHI MapamMeTpu OTPUMaHHs IaHelsiei 3 pedpamMu MO/ABIHHOT KPUBU3HHU JJIs BUPOOIB ae-
POKOCMIYHOI TEXHIKM 3 BHKOPUCTAHHSM IEPCHEKTHBHOIO TEXHOJIOTIYHOTO Ipolecy (OPMOYTBOPEHHS IHOCIIJTOBHUM
MICIICBMM 3TMHAHHIM 3 MOCAIKOI0 (PO3BOKO). OMKCaHO MPOLEC i METOJUKY PO3PaxXyHKY HEOOXITHOT KITbKOCTI Mic-
[IEBUX BIUIMBIB i €HEPTril MiCIIEBOTO BIUIMBY JJISI OTpUMAaHHS MaHenei HeoOxinHoi ¢popmu i po3mipis. [IpoBeneHo excre-
PHMEHTANIBHE AOCIIKEHHS METOANKHI PO3pPAaXyHKY IapaMeTpiB Ha HATYPHUX MaHENAX 3 )KOPCTKUMH pedpamu.

KoarouoBi ciioBa: TexHONOTIYHMH TTpoliec, (OPMOYTBOPEHHS, NMAHENb, MO/BifHA KPUBU3HA, 1TOCAAKA, PO3BOI-
Ka, TIacTH9IHa AedopMartisi, poryH.

Jlapin C.M., [lnaronos B. 1., Yapin O. B. /lo oninky Hanpy:KeHOro cTaHy MaTepiajy 3aroTOBKU B IpO-
neci mHeBMogopMyBaHHS 0araTomIapoBHX JHUCTOBUX KOHCTPYKUii 3 NPAMOKYTHUMH KaHajamu // O0po6ka ma-
TepiajiB TuckoM. — 2017. — Ne 1 (44).

VY crarTi npejicTaBieHi pe3yJbTaTi MaTeMaTHYHOTO MOJIENIOBAHHS 130TepMiuHOTO AedopMyBaHHs Oararoria-
poBOi OOOJIOHKU B MPSMOKYTHHH KaHain. OTpuMaHi BUpa3u JO3BOJISIIOTh MPOBECTH IOJANBIINI aHAII3 TTHEBMOGOPMY-
BaHHS 3 METOI0 BU3HAUECHHS palliOHAIBHUX napamerpiB popmo3minu. OTpuMaHi BUpa3u CIPaBeIJIMBI IJIsl MaTepiaiB,
SIKI HIAMOPSIIKOBYIOTHCS SIK KIHETUYHUM, TaK 1 eHEpreTHYHUM PIBHSHHSIM MOB3YUYOCTI Ta MOLIKOXKYBAHOCTI.

Karouosi ciioBa: popMo3MiHeHHs, OaraToniapoBi KOHCTPYKIIii, IPSIMOKYTHI KaHAIH, CHJIOBI TapaMeTpH.

HoniBuenko JI. B., Pyaenxo H. O., Imienko B. A. JlocaigxeHHss oco01uBocTell nMpecyBaHHs i cliKaHHSA
BUCOKONOPUCTHUX MaTepiajiB, BUTOTOBJIEHHUX i3 32CTOCYBAHHAM Pi3HMX MOPOYTBOPIOIYNX pedoBHH // O0podka
MaTtepiamiB Tuckom. — 2017. — Ne 1 (44).

PosrnsHyTi 0cOOIMBOCTI MIpecyBaHHSA i CITIKaHHS 3pa3KiB, OTPUMAaHHX 3 CYMIIIIi ITOPOIIKY 3alli3a 3 pi3HUMH BU-
JlaM{ TIOpOyTBOproBaua (0ikapOoHAT aMOHII0, TiAPOKapOOHAT HATPIIO, XJIOpUA HaTpiw). [IpecyBaHHs cyMinieil BUKOHY-
BaJIOCSI B 3aKPUTIH LMIIIHIPUYHIN MaTpHILli 32 0JJHOOIYHOIO CXEMOI0, a CHIKaHHS IPeCcyBaHb MPOBOJUIOCS Y KOHTEHHEPI
i3 3aCHUIIKOI0 Y BiTHOBHOMY cepezioBHii. [100ynoBaHi KpHBI YUIUILHEHHS 1 BUIIPECYBaHHs JJIsl 3pa3KiB, 3p00JICHUX 3
BKa3aHUX CyMillel ajs aiana3ony Tucky npecyBanas 200-800 MIla 3 kpokom 100 MIla. BcTaHOBIEHUH BIUIMB BXKH-
BaHHUX B €KCIIEPHMEHTI IOPOYTBOPIOBAUiB Ha CTYIIHb YIIUIBHEHHs CyMilleil CHCTeMH 3aji30-TopoyTBopioBau. [100y-
JIOBaHI 3aJIC)KHOCTI 3MIHM JITHITHUX pO3MIpIB CIIEUEHHX 3pa3KiB /Ui (PiKCOBaHMX 3HAUYEHb THCKY NPECYBaHHS y BKa3a-
HOMY Jiamna3oHi. EkcriepuMeHTanbsHO BCTaHOBIIEHO, 1110 PO3IIITHYTI TOPOYBOPIOIOY] PEUOBHHM € €PeKTUBHUMHU JuIsl (o-
PMYBaHHS B IIOPOLIKOBHX BHPOOAX 1Mop HE0OXiHOTO pO3Mipy, a TaKOX JUIsl TIOCATHEHHSI BUCOKOI MOPHUCTOCTI BUPOOIB 3
MiHIMaJIBbHIM 3a0pyAHEHHM X MPOIYKTaMH PO3KJIAIaHHS, SIKI 3aJIMIIAI0THCS Bijl TOPOYTBOPIOBAYA.

Koaio4oBi cjioBa: BUCOKOIIOPHCTI MaTepiaiM, TUCK NPECyBaHHs, IOPOCTBOPIOIOYI PEYOBHHH, PO3MIp 10D, Ki-
HETHKa YCaJKH (3pOCTaHHs), XJIOPHU]I HATPIIO.

IoniBHenko JI. B., Illacua K. O. AnaJi3 YNHHUKIB, 10 BU3HAYAIOTH MIlIHiCTH c()OPMOBAHUX MOPOLIKO-
BHX MaTepiaiiB B 3aKpuTHX npec-popmax / Oopodka maTtepiajiB Tuckom. — 2017. — Ne 1 (44).

VY cTarTi po3rIIIHYTI OCHOBHI YHHHHKH, IO BITMBAIOTH HA MIIHICTH C(hOPMOBAHMX MOPOIIKOBHX MaTepialiB B
3aKpUTHX Mpec-popmax: opMa Ta po3Mip YacTOK, CTaH iX MOBEPXHi, XIMIYHUNA CKJIa] MaTepialy HOPOIIKY, THCK IIpe-
CyBaHHS 1 TeMIepaTypa MOPOIIKOBUX MaTepialliB MpH MpeCcyBaHHI, IITbHICTh MPECYBaHb, HASBHICTH 1 BUIIIA BXKUBA-
HOTO MacTHia. MIIHICTh IpecyBaHb 0COOJIMBO BaXIIMBA U1l BUPOOIB TOHKOTO NEPETUHY 1 MpH HU3bKIH miiapHOCTI. [lo-
JIATKOBE ITiIBUIIIEHHS MIITHOCTI HECTIEYEHNX MIPECYBAHb BiJKPUBA€ HOBI MOXIIMBOCTI TEXHOJIOTI] IIOPOLIKOBOI METAIy -
rii. Tak, B JesIKMX BHIIaKaX, MOXHA BiZIMOBUTHCS BiJl MOJANBIIOTO CITIKAHHSI, HAIPUKJIA, IIPY BUTOTOBJICHHI CTaTOPIB
MIKpOJIBUTYHIB 1 psily MarHiTiB. 30UIbIIEHHS! MIIHOCTI MOPOIIKOBHX NPECYBaHb B AESKUX BUIAAKax J03BOJISIE 3JiiiC-
HIOBaTH iX MEXaHIYHy 00poOKy no crmikanHs. Lle 103BonuTh 30eperTd B HEOOXIAHUX BHIIAJKAX IMOPUCTICTH TOBEPXHI,
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OTPpUMYBATH BUPOOM Iyke CKiIagHOoi KOH(]Iryparii HaBiTh 3 BaKKOOOPOOIIOBAaHUX MOPOIIKOBUX MaTepialliB, 3pOOUTH
€KOHOMIYHO €(eKTHBHUM BHT'OTOBJICHHS HABITh HEBEJMKHX MapTiid BUPOOiB, 301ILITUTH PO3MIpHY TOUHICTh AcTaleH 3a
paxXyHOK 3HIKEHHS CIIOTBOPEHb (pOPMH IPH CITiKaHHI.

Kiro4oBi ci10Ba: MiHICTh HECIIEYEHUX MTOPOIIKOBUX BUPOOIB, THCK MIPECYBAHHS, KPUXKE PyHHYBaHHS, IIiTb-
HICTh TPECYBaHb, XOJIOHA 3BAPKa YACTOK, MEXaHIUHE 3a4eIUICHHS YaCTOK.

IMagienko /1. B. Oco0auBOCTi yuIiibHEHHSI CIEYeHHX TUTAHOBHX CILUIABIB MeToAamMu 00podKu THCKOM //
O0podka matepianiB Tuckom. — 2017. — Ne 1 (44).

JlociipkeHo TOPUCTICTh CHIEYSHUX 3pa3KiB 3 nopokiB Turany [1T5 micns nedopmaii rapstauM i3ocTaTHUHIM
NIPECYBaHHSM, TBUHTOBOIO €KCTPY3i€l0 Ta ripoekcTpysieto. BetaHoBIeHO, 10 rapsye i30cTaTHYHE MpecyBaHHs 3a0e3-
Neyye YIITbHEHHS! TOHKOTO ITOBEPXHEBOro IIapy 3paskiB. [lokasaHo, 1110 pauioHaIbHHUM METOJOM 00'€MHOTO YIIiNb-
HEHHS 1 OTPUMaHHS KOMITAaKTHHUX HamiB()aOpHKaTiB THTAHOBUX CILIABIB € TBUHTOBA EKCTPY3is.

Kiro4oBi c10Ba: THTaHOBI CIUTaBH, MOPOIIKOBA METATYPTisi, TBUHTOBA €KCTPY3is, Tapsde i30CTaTUIHE Mpecy-
BaHHS, T1IPOEKCTPY3isl, CTPYKTYpa, HOPHUCTICTb.

Orunceknii . K., Pemes O. A. Jocaimkenns AedopManiiiHo-mBHAKICHUX mapaMeTpis GesnepepBHoi
coproBoi npokatku / Oopodka maTepiamiB Tuckom. — 2017. — Ne 1 (44).

Icayrodi MeToam po3paxyHKY IehopMamiiHO-IBHIKICHUX PEXHUMIB MPOKATKH € HETOCKOHAIUMHE, OCKITbKH
oTpuMaHi Ha ()i3UYHO CIPOILIEHIH OCHOBI. MeTol poOOTH € aHaii3 iCHYIUMX MiAXOIB J0 BU3HAYCHHS IapameTpiB
OesrnepepBHOT NPOKATKH, BUSBICHHS ii KiHEMaTHYHHMX OCOOJHMBOCTEH, po3poOKa MPOMO3MI HI0A0 BIOCKOHAJICHHS
METOJIIB pO3paxyHKy MIBUAKICHUX PEXUMIB POKATKU. Pe3ynbTaTu aHaiizy cBiguaTh Ipo Te, 110 BCI METOIU B HEJIOCTA-
THi# Mipi BioOpaxaroTh Gi3HYHy CTOPOHY B3a€MOI 1Tabu 1 BaJKiB, HE BPAXOBYIOTh KIHEMAaTUKY NEPEMIIlIEHHS MeTa-
Jy Ta IHCTPYMEHTY. BimoMi MeTomu po3paxyHKy HIBHJKICHUX PEKHMIB IPOKAaTKH HAa OCHOBI KaTal4oro JiaMerpa
BKJIFOYAIOTh HEOOXiIHICTh BU3HAYCHHS BUIICPEKCHHS, K€ € Ba’KKO BU3HAUYCHUM IIapaMETPOM, 3 HEIOCTATHBO 3'sICOBa-
HOIO TIPUPOJIOI0 YTBOPEHHS HaBiTh NPW MPOKATI Ha INaAKid 0odrli. 3amponoHOBAaHO METO] BHU3HAYECHHS KaTalodoro
JiaMeTpy, B OCHOBI SIKOTO BUKOPHCTAHO KiHEMaTHYHUI B3a€MO3B'I30K BaJIKiB Ta PO3KaTy, IKMH 3 HUX BUXOAUTh. MeTox
BHKITIOYa€ HEOOXITHICTh BH3HAYCHHS BUIICPEIKCHHS MPU MPOKATIi B BUTSDKHUX KanmiOpax MpH po3paxyHKY IIBHIKIC-
HUX TIapaMeTpiB.

KarouoBi cjioBa: npokaTka, 6e3nepepBHHHN CTaH, BaJIOK, BUIICPEHKEHHS, KaTal0unil liaMeTp, IMIBUAKICTb.

Bacnaes SA. 1., 3amorunashmii P. A., Camoxim JI. H., Oqiiiank A. B. IlinBulieHHS] TOYHOCTI PO3paxXyHKy
KoedinieHTa TepTs MPHU X0JI0AHIN cMyroBiii npokarui / O6podka martepiaiB Tuckom. — 2017. — Ne 1 (44).

3anporoHOBaHO METO/I TEOPETUUHOTO BU3HAUCHHS KoedimieHTa Ky, 10 XapaKTepu3ye 3MallyBalbHy eheKTU-
BHICTh TEXHOJIOTIYHUX MACTHJI NPU XOJIOJHIH MpPOKATII 32 NOKa3HMKAaMH IX XIMIYHHX BJIACTUBOCTEH. BUKOpHCTaHHS
3Ha4YeHb KoedirieHTa K., OTpUMaHKX 3 ypaxyBaHHIM XiMiYHHX BIACTHBOCTEH KOKHOTO KOHKPETHOTO TEXHOJIOTIIHOTO
MacTHia (€MyJbCOITy) JO3BOJIUTH IMIABUIIUTH TOYHICTH PO3paxyHKY KoedillieHTa TepTs IpU XOJIOMHIM MpOKaTIi 1o
Oynp-sikiit Gpopmyni (Metomuni) sk MiHiMyM Ha 10...40%, OCKINBKH 0 TENEPIiLIHBOIrO Yacy 3Ha4YeHHs KoediuieHTa K,
MpUMAaINCs TIOCTIHHUMH 1 piBHUMHE BinnoBinHO 1,0 (Ut pocnuHHEX Macen) i 1,4 (s MiHepaTbHUX Macel i eMyIIbCo-
JIiB).

Karu4oBi ciioBa: X0n0Ha IpOKaTKa, TOYHICT, KOEQIIICHT TepTs, TEXHOIOTIYHI MacTwiIa, mapaMerTp, po3pa-
XYHOK.

Bacuues 5. 1., Camokim /1. H., 3amorunbHumii P. A., ’Kese3nos /1. B. EkcnepuMeHTa/IbHE T0CTiZKEHHSI
BIUIMBY HATAITY Ha CHJIy NPOKATKHU i KPUBi miacTuyHoOCTi Npu XoJioaHiii nmpoxaTtui / O6podka martepiaiiB Tuc-
koM. — 2017. — Ne 1 (44).

OTpHMaHO eKCIIepUMEHTAIIbHI JIaHl PO CHITY IPH XOJI0/HIH npokaTui mrad ToBmuHOw 0,5 MM 3i crani 08kn
0e3 MacTuIa 3 HaTATOM, B Jlialla30Hi 3MiHM YaCTKOBUX BiTHOCHUX oOTHCHEHS € Bix 0,1 mo 0,4 i BiTHOCHHX HATATIB /0,
Bix 0 mo 0,5, Ha 6a3i sxkux Oynm noOyxosaHi kpusi actnunocTi P.=¢(h;). Ekcnepumentanshi xpusi P.=¢(h;) He3ane-
JKHO BiJl piBHS 1 CIiBBiTHONICHHS BiTHOCHUX HATATIB MAOTh OJHAKOBHI IUTABHUAN XapaKTep 3MiHHU 1 BIAPI3HAIOTHCI MiXK
c000I0 TIJIBKH KiJbKicHO. Lle cBiM4nTH Mpo Te, 10 HATSr € OJHUM 3 OCHOBHHX CTa0lli3yl0unX YHHHHKIB MPOLECY XOJI0-
JTHOT NMPOKATKH 1 MiATBEPJKYE AOLIIBHICTD HOTrO 3aCTOCYBAHHS B SIKOCTI KaHaIly BIUIMBY Ha TOBIIMHY, TPodiab i hopmy
mradu B BiJNOBITHUX CUCTEMaX aBTOMATHYHOI'O PETYIIIOBAHHS.

KuarouoBi cioBa: excriepuMeHTanbHe JOCHTIDKEHHS, HATAT, CHJIa MPOKATKH, KPHUBI TIACTUIHOCTI, XOJOJHA
MPOKAaTKa.

Maxcumenko O. I1., ITpucs:xunii A. I'., Kyxap B. B., Ky3bmin €. B. TeopeTuuHuii anaJiz MoMeHTy npu
npoxarui 3 HaTsiroM mraéu // O6podka martepiaiB Tuckom. — 2017. — Ne 1 (44).

TIpaBUIbHICTD pO3paxyHKy MOMEHTY MPOKATKH JIO3BOJISIE IPOTHO3YBATH JOCTOBIPHI 3HAYEHHS MOTY)KHOCTI JIBU-
T'yHa IIPOKATHOTO CTaHy. AHaJIi3 MyOJiKarii mokasas, 110 BiZIOMi METOIM PO3PaxyHKy MOMEHTY IPOKATKH 3 HATATOM IITa-
Ou He BpaxOBYIOTh BIUIMB TAaKOTO YMHHHKA, K CEPEHE IHTErpajbHE 3HAUCHHS IT0JJOBXXHBOT CHII METaIly, 110 IUIACTHYHO
nedopmyeTbes. Y 3B'SI3KY 3 IIMM B poOOTi HA OCHOBI YMOBH CTaJIOCTI HPOILECY NMPOKATKH 1 pe3yNbTaTiB aHawi3y CHIIOBOI
B3a€MOJIi MTabu 3 BaJKaMHi OTPUMAB MOAAIBIINH PO3BUTOK METOJ PO3PAXYHKY, KU BiIPI3HAETHCS THM, IO JI03BOJISIE
BU3HAYUTH MOMEHT IPOKATKU 3 HATATOM INTA0U 3 ypaxyBaHHSM BIUIMBY BKa3aHOTO YMHHMKA. 3a JOIIOMOIOI0 BJIOCKOHA-
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JIEHOTO METOAY PO3pPaxyHKY OTpPHMaHi HOBi JIaHi JJIs1 yMOB Tapsd0l Ta XOJIOHOI MMPOKATKY MTad 3 HaTATaMHu. AHaI3 X
JaHHUX MIITBEpPIMB, IO CKJIAaZ0BAa MOMEHTY IIPOKATKH, sKa IIOB'S3aHa 3 BIUIMBOM CEPEIHBOTO IHTErPajbHOIO 3HAYCHHS
MOJIOBKHBOI CHIJIM METally, M0 IUIACTUYHO Je(hOpMYEThCS, € iICTOTHO. 3Ha4eHHSI MOMEHTY MPOKATKH, pO3paxoBaHi Ha
OCHOBI BJIOCKOHAJICHOTO METOAY, T00pe Y3TrOKYIOTECS 3 OIyOIiKOBAHUMH €KCIIEPUMEHTAIBHUME JaHUMHU: PO30iKHICTH
MDK pe3yJIbTaTaMHt PO3PaxyHKY 1 JOCHITHUMHE JaHIMH He TepeBurmia 25%.

Krouosi ciioBa: mraba, HaTAT, MOMEHT IIPOKATKH, YMOBA CTaJIOCT, ITOIOBXKHS CHJIA.

Haiiza6exoB A. b., Taama3an B. A., €p:kanoB A. C., €puazapoa ®. M., KanmuéexoBa A. T. Orusa
nedexTiB moBepxHi Npu XoaoaHii npokartui / Ofpodka marepianiB Tuckom. — 2017. — Ne 1 (44).

B ymoBax OpcTkoi KOHKYpEHIii Ha PUHKY METAJIONPOIYKIIl OJHMM 3 BKJIMBUX IPIOPUTETIB KOKHOTO
METaIypriiHOTO MiNPHEMCTBA € 3a0e3neyeHHs SIKOCTI cBO€T mpoaykuii. [ToBepxHeBi Ae(eKTH Pi3KO 3HUKYIOTh SIKICTh
NPOJYKIii, a TAKOX € NPUYMHOIO BiJICOPTOBYBaHHS 1 BiAOpaKkyBaHHS MeTaylly, B PE3YJIbTaTi 4YOro IMPOMHMCIIOBE
MATPHEMCTBO 3a3Ha€ 30UTKiB. TakuM 9WHOM, MUTAHHS, MOB'sI3aHi i3 3a0e3MeUeHHsIM Ta MiIBHIICHHAM SKOCTI METajo-
MPOIYKIII € Ty’Ke aKTyaIbHUMH.

Pob6oTa HOCUTH OTIIINOBUIT XapakTep. Y CTaTTi IPOBEICHHUH OTJISA OCHOBHHUX MOBEPXHEBUX Ae(EeKTiB, sKi ya-
cTo 3ycrpivaroThes Ha migmpueMctBi AT «ApcemopMirttan Temipray», sSKi € IPHYWHOIO CYTTE€BOI BiICOPTOBKH 1
BiTOpaKOBYBaHHS XOJIOJHOKAaTaHOI MPOAYKIii. Po3rnsHyTo OCHOBHI Buan Ae(eKTiB, MOXKIUBI NMPUYUHH iX MOSBH, a
TaKOX 3aXOJH TIOTEPEIKeHH. Pe3ynpTaT poOOTH MO3BONSIOTH HAMITHTH OCHOBHI T4 MPIOPUTETHI HANPSIMKH IIO/O0
3a0e3neueH sl Ta MiJBUIIEHHS SKOCTI MPOKaTHOI mpoaykuii Ha nmpomucioBoMy mianpueMmctBi AT «ApcemopMitran
Temipray».

KoarouoBi ciioBa: xoionHa npokarka, IIOBEpXHEBHH Ae(EKT, SKICTh MPOXYKLii, NeQeKT «BiAOUTOK», nedekt
«HAKOI», Ne(eKT «BM ATHHAY», IC(DEKT «IIOIPSIITHHA.

I'oraes K. O., Hoape3os 0. M., Bosiomenko C. M. TexHoJioriss BUpoOHMUTBA AeTajieil 3 OeliHIiTHOrO ya-
BYHY 3 KyJsicTuM rpagitom 1/1si rpyHT000podHOiI cinbrocnrexniku / Oopodka martepiaaiB Tuckom. — 2017. — Ne 1
(44).

BuBYEHO BIUIMB CTPYKTYpH HAa MEXaHIuHi BIACTUBOCTI T4 MEXaHi3MH 3HOILIYBAaHHS B YMOBAaX, [0 MAaKCHMAallb-
HO HaOuvkeHi 1o peanbHux. OcobMBa yBara IpH/IiieHa IPOLEeCy MEPETBOPEHHS 3aIMIIIKOBOIO ayCTEHITY B MAPTCHCHUT
mig giero wractuaHoi pedopmarii. [TokazaHo, MO CXWIIBHICTH CTPYKTYPH 1O pearizalii [soro eekTy € BH3HAYaTbHIM
(dhakTOpOM ISl MiZABHILEHHS 3HOCOCTIMKOCTI. HaBeneHi pe3yapTaTu TOCIIIKEHHS 3HOCY JJAOOPaTOPHUX 3pa3KiB Ta pe-
3yJIbTATH MOJBOBUX BUIIPOOYBaHb 3eMJICOOPOOITIOBATIBHOT TEXHIKH.

KiawuoBi cioBa: OciiHITHHI YaByH, NIBUIKICTh 3MilHEHHSI, AedopMalliiiHo iHaykoBaHe (ha30Be MEPETBOPCH-
HSl.

Amnimenko O. C., Kyxap B. B., I'nazko B. B. [lociin:keHHs1 npyxHoi aedopmauii KijJblueBUX eleMeHTIB
IITAMIIOBOTO OCHAIIEHHS 3 moJiiyperany // O6podka marepiamiB Tuckom. — 2017. — Ne 1 (44).

Meta poO0oTH — BHBUCHHS BILTHBY IIBHIKOCTI 1 CTYIICHS AedopMallii py 0capKyBaHHI B MPYXKHIiH 00JacTi Ki-
JBIIEBHUX 3pa3KiB 3 moiiyperany. JIUTI 3pa3ku Mand 30BHINIHIN i BHYTpimHIA giamerpu 60 i 30 MM Ta BucOTy 12 MM.
BimHocHa crymiae gedopmarii gopisatoBana 0,1, 0,2 i 0,3. EkcriepuMeHTH TPOBOIIIIN P IIBUAKOCTI 1ehopMyBaHHS,
mo popisHioe 0,1, 0,7 1 3,0 mimiMeTpiB B ceKyHAy. BcraHoBneHo, mo 3 poctoM crynens aedopmanii Bix 0,1 xo 0,3 B
iHTepBai mBuakoctei gepopmysanns 0,1-3,0 MM/c THCK OcapKyBaHHS 3pocTa€e B 5,8—3,8 pa3u. 3MeHIICHAS IIBUIKO-
cti neopmyanns B 30 pasiB npu € = 0,1-0,3 3HmwKYe THCK ocamkyBaHHs y 1,23—-1,5 pa3u. 3anpornoHoBaHo Ghopmynu
anpoKCUMAIlil, 0 BU3HAYAIOTh 3AJIEKHICTh THCKY OCa)KyBaHHS BiJl CTYINEHs, IIBUIKOCTI Aedopmauii Ta neopMyBaH-
HS TIOJTiypETaHy.

KuarouoBi ciioBa: noniyperat, ocaJpkyBaHHsl, IIBUIKICTb, CTYIIiHb, Ae(OpMallisi, TUCK.

Kapnayx C.I'. Po3po0ka Ta pociifkeHHs1 00JIalHAHHSA JJI MOy COPTOBOr0 NMPOKATy HAa MipHi 3aro-
ToBKH // O0podka maTepianiB Tuckom. — 2017. — Ne 1 (44).

Po3pobiiena ycraHoBKa JuIsl JIOMKH COPTOBOTO IpOKaTy 3rMHOM. IlepeBaroro 3amponoHoBaHOi KOHCTPYKLIT €
Te, IO EHEepris, sKa HaKOIMYeHa B MallHMHI 32 paxyHOK IPYKHOI aedopmalii CTaHMHYU 1 NPUBOLY, BUTPAyaeThcs Ha
BUKOHAHHS KOPUCHOI poOOTH — HAaHECEHHS! KOHIIEHTPATOpa HAIPY>KeHb JUIS JIOMKH 3TMHOM HacTyIHOI 3aroToBku. Ta-
KM YHHOM, B OZTHOMY LIMKJII POOOTH YCTAaHOBKH IOEAHYIOTHCS JIBi ONepallii: JIOMKa 3rHHOM 1 HaHECEHHsI KOHIIEHTPATO-
pa HamnpyKeHb B IUIOMIMHI NOUTY HACTYIHOI 3arOTOBKH, 110 IiBHIILY€E HPOIYKTHBHICTD MPOIECy. YCTaHOBKA CTaTHY-
HOI Aii mpaioe B TMHAMIYHOMY PEXHMIi 1 3a0e3medye MigBUIEHY IIBHUIKICTh HAHECEHHS KOHIICHTPAaTOpa HaIpPYy)KEHb,
10 MiJBUIIYE SKICTh 3arOTOBOK. 33 pe3y/ibTaTaMy MPOBEICHUX SKCIIEPUMEHTAIBHUX JOCII/KeHb BIABIIOBAHHS B 3pa-
30K KJIMHOBUX 1IHCTPYMEHTIB Pi3HOI (hOpMH OTpHMaHi 3aJI€KHOCTI CHJI HAHECEHHS KOHIIGHTPATOpa HaIlPYKEeHb BiJ X0y
IHCTpyMeHTY. Pe3ylbTaTi eKclepuMeHTAIbHUX JOCIIKEHb 33/I0BUILHO Y3TOKYIOThCS 3 TEOPETUUHUMHU PO3PaxyHKa-
MH, SIKi BUKOHaHI 32 BIIOMMMHU MaTeMaTUYHUMHU MOJICISAMH, 3 IOXHOKOIO0 B Mexkax 5...10%. IToxuOka moB's3aHa 3 THM,
0 MaTeMaTHYHa MOJIEJIb HE BPaXxOBY€E 3MIIIHEHHSI MaTepiaiy B obxiacTi nedopmyBanHs. Kpim Toro, HeoOXiaHO OIbII
KOpPEKTHO BHOMpaTH 3HaueHHs KoeillieHTiB TepTs KoB3aHHs. [IpoBeneHi po3paxyHku aist craii 20 3 KOHIEHTPaTOPOM
Harpy>XeHb TPUKYTHOI ()OPMH MOKA3yIOTh, 10 BEITMYMHN HAKOIIMYEHOI eHeprii npyxHoi nedopmanii CTaHHHY 1 TPUBO-
Iy TigpasiiyHoro npeca (mpubausao 90 Jx) 3 3anacoM BUCTaydae il HAHECEHHs e()eKTUBHOTO KOHIIGHTpATopa Hamnpy-
I'M 17151 JIOMKH HacTYIHOT 3aroToBkH (45 1), HaBiTh 3 ypaxyBaHHSM 3aTyIUICHHS PIXKY4HUX KPOMOK KIIMHOBOTO HOXA.
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KuarouoBi ciioBa: mofin, J0MKa 3rHHOM, KOHIICHTPATOP HANpPYKEHb, HIK, KIIWH, JIOMaTelb, SIKiCTh, CHJIa, PO0O-
Ta JIOMKH, IIPOKAT, 3arOTOBKA.

Kamo:xuuii O. B. InTencugikanis koM0iHOBAHOr0 BHUTSATYBAHHSI BiceCHMeTPHYHHX MOPOKHUCTHX BH-
Po6iB B 0THOKOHYCHiif MaTpuli cneniansHoro npogias / Odpodka matepiaaiB Tuckom. — 2017. — Ne 1 (44).

[IpuBeneni pe3ynbTaTH MOJACITIOBAHHS METOJIOM CKIHUCHHUX €JIEMEHTIB KOMOIHOBAaHOTO BHUTATYBaHHA 3MpOdi-
JIbOBAaHUM ITyaHCOHOM BiCECHMETPUYHHX ITOPOXKHUCTHUX BHUPOOIB i3 Heprkasitouoi cranmi 12X18H10T B ogHOKOHYCHIN
MaTpHuli creuianbHoro mpodins. bokoBa nmoBepxHs MyaHCOHA YTBOPEHA MEPETHHOM TOPIB 3 OJHAKOBUMHM JAiaMeTpaMH
nepepizy Ta 30BHIIIHIMHU JiaMeTpamu. IIpy BUTATYBaHHI TaKMM ITyaHCOHOM METall 3allOBHIOE BIAJMHHM Ha IOBEPXHI
IyaHCOHA B 3a30pi MK MaTpHLero Ta myaHcoHoM. lle 3abe3neuye CTBOpPEHHs JOJATKOBOTO TATHYYOTO 3YCHIUISA JIO
CTIHKHU 3/1e()OPMOBAHOI 3arOTOBKH 1 3HW)KEHHS PO3TATYBaJIbHUX HalpyXXeHb Y HeOezneuyHoMy nepepisi crinku. [Ipose-
JICHE MOJICJIIOBaHHS TPAJULIHHUM ITyaHCOHOM Ta 3MpoQiIbOBAaHUM ITyaHCOHOM. BukopucTaHHs 3MpodiiboBaHOTO Y-
aHCOHa 3a0e3Mmeuye CKOPOYCHHS B 2 pa3y KiJIBKICTh NEPEXO/IiB BUTATYBAHHS Ta 30UTBIICHHS CTYIeHS Aedopmarlii mpu
MMOTOHIICHHI CTiHKH. J{JI1 BUTATYBaHHS 3MPO(DiThOBaHIM ITyaHCOHOM BHPOOIB 3 Pi3HOIO TOBIIMHOIO CTIHKM BH3HAYCHI
3aJISKHOCTI 3yCHIUIS BUTATYBAaHHS Bi NEpeMIlleHHsS ITyaHCOHA, HAIPYXEHO-Ie(OPMOBAaHUH CTaH, CTYIiHb BHKOPH-
CTaHHS PeCypcy IUIaCTHYHOCTI, TeMIlepaTypa 31e(pOpMOBAaHOTO METaly i BCTaHOBIICHI 3yCHIUII 3HIMaHHS BHPOOIB 3
ITyaHCOHIB. MoIeTIOBaHHAM BHUSBIICHI KiHIIEB] (popmu i po3mipu BHPOOiB.

Kaw4oBi caoBa: KoMOiHOBaHE BHTATYBaHHSA, MOPOXKHHUCTI BHUPOOWM, MATPHUIS CICIIAIEHOTO MPOQis,
3MpoQiIbOBAaHKH ITyaHCOH, METOJI CKIHYEHHHX €JIEMEHTIB, [IEPEXO0/I1 BUTATYBAaHHSI, TOTOHILIECHHS CTIHKH, 3yCHUIUIS BUTSI-
T'YBaHHS, KiHIIEBI po3MipH BUpOOiB, IHTEHCUBHICTB JleopMalliid, pecypc IIacCTUIHOCTI.

Kpusuosa O. M., Ky3sminoBa H. 1O., MixeeB C. C., luranoa B. M. E¢exTuBnicts popmo3mMinu norm-
JIOCH B BUKOPHCTOBYBaHHX Ta PEKOMEHI0BAaHUX Kadiopax B yMoBax copronpokatHoro crany AT «Apcegopmir-
taj Temipray» // O6po6ka matepiaiiB Tuckom. — 2017. — Ne 1 (44).

IIpoBeneno mocmimkeHHS e(eKTUBHOCTI (HOPMO3MIHM CMYTH BHUKOPHCTOBYBAaHHX 1 PEKOMCHIOBAHHUX BH-
TSHKHHUX KalliOpiB TP MPOKATIIi apMaTypHOTO MpodiiIro pizHUX HOMepiB. OTiHKa e(heKTUBHOCTI BUTSHKHHUX KaJliOpiB A
copTompokaTHOTo ctany 320 mpoBommmacs y 3B'I3Ky 3 ImepexonoM BuximHoi 3arotoBkd 3 130%130 MM Ha 30imbIieHe
nepetuH 150x150 mm. OTpuMaHi B pe3ynbTaTi aHaNI3y 3HaUYSHHS MiATBEPIKYIOTh ¢(PEeKTUBHICT nedopMariii B oOpa-
HUX CHCTEMaX KaJliOpiB MpH MPOKATI apMaTypHUX MPO(DiTiB 3 3ar0TOBOK 30UIBIICHOTO MIEPETHHY B YMOBaX COPTOIPO-
katHoro nexy AT «ApcenopMirran Temipray».

KoarouoBi ciioBa: apmarypHuii npokat, 301IbIIEHHS PO3MIpiB BUXIZHOT 3aTOTOBKH, €()EKTUBHICTH PEKOMEH]I0-
BaHUX CHUCTEM BHUTSIKHHX KaJliOpiB.

Kopninosa A. B., Inapmaues I. M., Batapiun P. B., Ter Ilainr Po3po0ka 0CHOB NMPOEKTYBaHHSI MAIIUH
IJI5l 00POOKY MeTaiB THCKOM i3 3a]aHOK0 J0BroBiuHicTIO // O6podKa MaTepiamiB TuckoM. — 2017. — Ne 1 (44).

VY crarTi NpoBeEHO aHalli3 MOXIIMBOCTI IPOEKTYBAHHS 1 BUTOTOBJICHHSI KOBAJILCHKO-TIPECOBOTO OO HAHHSA
3amaHol (00MeKEeHO0 ITPOTrPaMoi0 3aMOBIICHHS) TOBrOBIYHOCTI, HABE/ICH] TIEPEBark TaKOTO I X0y B YMOBaX PHHKOBOL
ekoHoMiku. [lokazaHo, 1m0 IIe BUMarae HOBOI HaAyKOBOi 0a3u, IO BKIIOYAE B ceOe Meperisi] CUCTEMHU KOeilieHTIiB 3a-
macy, TOCTiKCHHSI CHHePTeTHYHOTO BIUTUBY HA TOBTOBIUHICTH (DAKTOPIB, SKi MPH TPAAUIIHHIA CXeMi IPOCKTYBaHHS HE
BBXAIOTHCSI BIUTMBAIOTH HAa MIIHICTh (JOBrOBiYHICTE) 0a30BHX aetaneil. [loka3zaHo po3paxyHKaMU METOJOM KiHIIEBHX
€JIEMEHTIB, IO JUIl KPUBOIIMITHUX MAIIMH BCIX KJACiB iCHYE MOXKIIMBICTh 3HIDKCHHS JIOKAJBbHHUX HAIpY>KeHb, IO
JIMITYIOTh JOBrOBIYHICTh 32 PaXyHOK PalliOHAILHOTO IPOEKTYBAaHHSI KOHCTPYKTHBHHUX KOHIIEHTPATOPIB HAIPYKEHb Ta
BUSIBJICHHSI TEXHOJIOTIYHOT Ie()eKTHOCTI METOJ[aMU HEPYHHIBHOIO KOHTpoIt0. OTKe MOXKIIMBO NPOEKTYBaTH 0a30Bi Jie-
TaJli 3a/1aHOT JIOBTOBIYHOCTI MPH 3HIDKEHHI 3arajibHOT METaJOEMHOCTI (rabapuTiB MallMHK). 3alpONOHOBAHO BHOCHTH
JI0 TIACTIOPTY TPeCciB 0OMEKEHOIO JOBrOBIYHOCTI MiClisi BUMIPIOBaHb 1 BEJIMYMHU MEPBHHHUX (Ha MOMEHT MOCTABKH)
MarHiTHUX XapakTePUCTHK MaTepiaiy JUisi MOKIMBOCTI €KCIPeC-1iarHOCTHKH HOIIKOIKYBaHOCTI.

Kaio4oBi cjioBa: 10BroBiYHICTh, KOSPUUTHBHA CHIIa, 1e(eKT, Koe(illieHT 3anacy, A1arHOCTHKA.

Yocra H. B. YaockoHa/leHHs1 00JIalHAHHSA 3 KJIMHOIIAPHIPHUM NPHUBOAOM JJI MOJLTYy COPTOBOIO NMpoO-
KaTy Ha MipHi 3arotoBku // O0podka maTepiaiiB Tuckom. — 2017. — Ne 1 (44).

Po3poGiieno mepcnekTuBHI cxeMH 0ONaaHAHHS 1 OCHAIIEHHS 3 KIIHOLIAPHIPHUM MeXxaHi3MoM. Po3pobieno
MaTeMaTu4Hy MOJEeJb KIMHOIIApHIPHOTO MEXaHi3My 31 3MiHHMM KYTOM HaxWiy KJIMHa JI0 TOPHU30HTY. AHali3 po-
3paxyHKiB ITOKa3aB, [0 KIHEMaTHYHI Ta €HEPrOCHJIOB] MapaMeTpu KIMHOMIAPHIPHOTO MEXaHi3My 3HaYHOIO Miporo 3a-
JIeXaTh BiA 3MIHM KyTa, IO BH3HAYa€ MOJOXEHHS KJIMHA 1 MOB3yHA, a TAKOXX KyTa HaXWIy KIMHA IO TOPH30HTY.
3MIHIOIOYH BEIMYHHHU [IUX KYTiB, MOKHA JOMOTTHCS PI3HOTO XapakTepy 3MiHH CITiBBiIHOIICHHS BUKOHABYOI i MPHUBOA-
HO{ CHJIH, 1[0 AO3BOJIUTH s pisHUX omepariii OMT miniOpaTi KOHCTPYKILIO i peXUM poOOTH KIWHOLIAPHIPHOTO Me-
XaHI3MYy, AKi HallO1JIbII BiATIOBIAAIOTH TpadikaM TEXHOIOTI{YHUX CHIL.

Kiro4oBi cjioBa: po3monin, KIWH, MapHip, HOB3YH, IPHUBIJI, CHIa IOUTY, COPTOBHUII MPOKAT, 3ar0TOBKA.
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ABSTRACTS

Alyushin Y. A. A two-stage model of irreversible deformations on the example of linear stretching // Ma-
terials working by pressure. — 2017. — Ne 1 (44).

Are proposed two models of irreversible deformation, the first of which uses a different correlation between
transverse and longitudinal deformations at each stage, while the second stage is accompanied by dissipation of energy
stored in the previous elastic stage. For the second model with ideal rigid-plastic medium is substantiated the sequential
formation of several families of planes of sliding, and after the formation of the first shift starts in the second family,
which consumes less energy. The consequence is the dissipation of energy due to point heat sources, reduction of ef-
forts and the cessation of slip on the first family. For the further development of deformation requires an increase in
effort up to a critical value, corresponding to the beginning of the first stage. Both models are consistent with the exper-
imentally observed mechanisms of irreversible deformation. Additionally is showed the possibility of occurrence of
deformation without additional energy from outside sources by changing the ratio between the divergence of the accel-
eration vector and the rotor of the velocity vector.

Keywords: The equations of motion, kinematically possible velocity fields, strain energy, dissipation.

Dragobeckij V. V., Puzyr' R. G., Gajkova T. V., Levchenko R. V. The definition component of the stress
tensor // Materials working by pressure. — 2017. — Ne 1 (44).

Theoretical studies conducted for the process of radial-rotary profiling rims wheels of vehicles. Definition of
meridional, radial and tangential strains at the first transition of the profiling of the wheel rim of steel billets. The basis
of the research on the method processin metals pressure theory and the theory of elasticity. Analytical dependences for
the calculation of the stress tensor components with radial-rotary method of manufacturing wheel rims obtained on the
basis of theoretical analysis profiling process closed shells. Theoretically, identified thinning profile of the average
dispensing and crimping, meridional and tangential deformation zones as well as the size of the semifinished product,
depending on the desired flow and the radii of profiling rollers. Obtain a simplified expression for calculation of the size
of semi-final, taking into account the true strain for each shell turnover. These expressions allow the design of
technology radial rotary profiling and the calculation of stress-strain state to consider the metal reinforcement after each
compression unit and to predict the degree of deformation on transitions. Facilitation dependencies can be used in
engineering calculations in pre-production process.

Keywords: rim; billet; profiling; strain tensor; distribution; crimping; the central stream.

Matiukhin A. Comparative analysis of the obtained analytical solutions of axially symmetric task of the
theory plasticity with a numerical method // Materials working by pressure. — 2017. — Ne 1 (44).

The paper presents a comparative analysis of the previously obtained analytical solution of a plane problem of
the theory of plasticity, half reverse method with using of harmonic functions in cylindrical coordinates with one of the
numerical methods. In the study was based on the precipitation process of free thick-walled hollow cylindrical articles
in an axial direction between the two rough plates. A tool for solving tasks adopted by the calculation complex ANSY'S
running on one of the numerical methods — the finite element method. Was created a finite element model of the studied
cylindrical hollow sample.

Comparing the values of average normal contact stresses resulting from the modeling process in software
ANSYS with the analytical solution, under the same process parameters, it can be concluded that the relative error does
not exceed 15 %.

Keywords: Axisymmetric problem of plasticity theory, stress-strain condition, harmonic function, cylindrical
coordinates, the finite element method.

Gryazev M. V., Larin S. N., Pasynkov A. A. Investigation of the stressed state of the billet and power re-
gimes during the distribution of the tube by a conical punch // Materials working by pressure. — 2017. — Ne 1 (44).

Theoretical studies of the process of distribution of the pipe billet were carried out in order to determine the in-
fluence of the mechanical properties of the initial material, the geometric parameters of the tool on the stressed and de-
formed states, and the power regimes. The influence of the geometric parameters of the punch on the stressed state and
the force parameters of the distribution of pipe blanks is established.

Keywords: distribution, matrix deformation, stress, deformation.

Dobrov I. W., Semichev A. W., Ruban W. N., Koptylyi A. W. Development of the new visual method for
plastic deformation and investigation of the process of working metals by pressure with forging of symmetrical
work piece as an example // Materials working by pressure. — 2017. — Ne 1 (44).

It is developed the new universal method for plastic deformation necessary to reduce costs and to increase pre-
cision of calculation of the kinematical parameters of the symmetrical work piece. It is investigated the process of plas-
tic deformation by the new visual method. It is used the instrument with different profiles. The container for the model-
ing the process of deformation consists of parts that help to open it and to put a new work piece. The piece from the
plasticine contains the strips of the different colors. The plastic deformation of the strips helps to find the parameters of
the deformation. It is found the deformation features for the specific values of deformation, dimensions of the piece,
profile of the work piece. The deformation in the middle of the stock for the piece with rectangular protrusion is less
then while forging the stock with cone. It is found the conditions when the metal of the piece is cutting. The new meth-
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od for plastic deformation of the forging shows new characteristics of the kinematics of the process of plastic defor-
mation of the work piece depending on the different ways of the profile forming of the finished product.
Keywords: visual method for plastic deformation, forging, work piece from plasticine, forming of protrusion, friction.

Orlova E. P., Dairbekova G. S. The theory of calculating the energy-power parameters of the drawing
process on a metal sheet stamping multi-position automatic // Materials working by pressure. — 2017. — Ne 1 (44).

In this article the analysis of theory of calculation of energy power parameters of process of extraction is con-
ducted at stamping of details on multi-position sheet stamping automats. With the use of the metals worked out in the
theory of treatment it was succeeded to create pressure of methods of close decisions comparatively slender methodolo-
gy of analysis form changing operation of the sheet stamping, allowing to take into account influence of many factors
on the process of deformation. With the purpose of rational loading and defect of slide-block, and also displacement of
instrument as a result of change of efforts on length and way of slide-block at stamping of details it was set on multi
position sheet stamping automats, that it is expedient to carry out ironing wall without reduction of internal diameter.
Conclusion of study are formed.

Keywords: sheet stamping, multi-position sheet stamping automat, energy power parameters, extraction, tense state.

Beloshenko V. A., Pilipenko A. N., Chishko V. V. The effect of the combined plastic deformation and anneal-
ing on the internal friction of submicrocrystalline copper // Materials working by pressure. —2017. — Ne 1 (44).

In the range of 300 — 1100 K are studied the temperature dependences of the internal friction of deformed and an-
nealed samples of submicrocrystalline copper M0Ob, FRTP, and M1 obtained by combined plastic deformation. The differ-
ences in the relaxation spectrum of the internal friction of copper are found, depending on the degree of its purity and the de-
formation scheme. It is shown that combined plastic deformation with a shift lowers the temperature of the onset of recrystal-
lization processes and grain-boundary relaxation (MOb, M1) in comparison with samples subjected to monotonous form
change. The segregation of impurities observed at annealing at the grain boundaries inhibits the recrystallization process irre-
spective of the deformation scheme. Physical mechanisms of the revealed effects are discussed.

Keywords: internal friction, copper, combined plastic deformation, impurities, recrystallization, grain-
boundary relaxation.

Zhbankov 1. G., Samoglyadov A. D. Improving the quality of blanks power engineering using the pro-
cess of pre-forging ingots with using a base tool // Materials working by pressure. — 2017. — Ne 1 (44).

Forging process of parts of power engineering is based on using of combined deformation to improve the
quality of the final product. It is established that preliminary forging of ingots before the upsetting, can increase the lev-
el of deformation of the ingot and to get rid of the zones of difficult deformation. The forging of the work piece on a
rectangular cross-section flat dies — forging of the work piece with the ratio of height to width is 0.75 and 0.5. It is es-
tablished that the most rational scheme of the forging of the work piece before the upsetting can be considered the
scheme of bending a rectangular cross section with a ratio h/b = 0,75.

Keywords: forging, ingot, profiling, sediment, simulation, finite element method, deformation.

Rozov Y. G. Scientific substantiation of technological modes of radial compression of precision tubular
products with a profiled inner surface // Materials working by pressure. — 2017. — Ne 1 (44).

The article deals with obtaining precision thick-walled tubular blank with internal helical tracks by the example
of the manufacture of small arms barrel with polygonal profile. Progressive method of manufacturing the inner profile
is drawn through a matrix of smooth tapered tubular blank on the mandrel profile with an adjustable restriction of metal
flow in the axial direction. The results of the simulation of forming the inner surface of the process are presented. This
allowed us to estimate the effect of limiting the flow of metal in the axial direction to form the profile of the different
sizes and geometry of the matrix. This has allowed to develop practical recommendations that can be useful in the de-
sign review process.

Keywords: pipe blank, radial compression, limiting the flow of metal, profiled mandrel, barrel of small arms
polygonal profile.

Kalyuzhny V. L., Sokolovskaya S. S. The influence of friction on forming axisymmetric hollow products
with steel 10 in one-cone matrix // Materials working by pressure. — 2017. — Ne 1 (44).

There are the results of analysis by method of finite elements on the effect of the friction coefficient on the
combined drawing into a one-conical matrix of axisymmetric hollow products of steel 10. For the relative thickness of
the workpiece of 1.5%, drawing coefficient of 0.4 friction coefficient # =0.05; 0.08;0.1 and 0.15 determined efforts of
drawing and effort of removing products from the punch, the stress-strain state, the degree of resource of plasticity use
and temperature with deformed metal during formation. The final shape and size of the product are revealed. It is estab-
lished, that an increase friction coefficient leads to an increase of efforts of drawing, and efforts of removal products
and temperature increase. This also increases the tensile stress in the wall of the cylindrical portion with a deformed

workpiece and in wall on a radius of curvature of the punch. It is defined, that formation with a friction coefficient # =
0.15 at an intermediate stage of extractor leads to the complete exhaustion of a resource of plasticity in the wall at the
radius of curvature of the punch and breakage of bottom portion with the deformed workpiece.

Keywords: combined drawing, hollow parts, one-cone matrix, coefficient of friction, finite element method,
stress deformation, finite forms and sizes of products, the intensity of the deformation, the degree of resource of plas-
ticity use.
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Frolov Y. V., Zubko Y. Y., Remez O. A, Ashkleyanets A. V. Investigation of the influence of the geome-
try of the girdle of the matrix on the flow of aluminum in the process of the MNRKUP // Materials working
by pressure. —2017. — Ne 1 (44).

This paper presents a study of the influence of the geometry of the matrix girdle on the flow of aluminum in
the process of the MNRKUP. For the research we used mathematical modeling based on QForm V8. QForm V8 proved
to be very successful when calculating the effect of tool geometry on metal flow, and also it showed good convergence
results when compared with experiments. To study the influence of the geometry of the matrix girdle on aluminum
flow, three variants of a belt with variable thickness along the cross-section were used in the MNRKUP. In the course
of this work, it was established that QForm V8 is well suited for modeling the processes of intense plastic deformation,
and also the optimal geometry of the matrix girdle providing the least curvature of the hub spokes was chosen. The
results of the research will be used later in the design of the tool and the development of the technology for the
production of hub-type parts with spokes by the MNRKUP method.

Keywords: angular pressing, grain size, deformation, fe model, extrusion, aluminum, NECAE.

Bondarenko S. V., Gridin A. Ju., Shaper M. Researches of the dependence of temperature and degree of
deforming thin parts of profiled strips under twin-roll casting with an additional thermal resistance // Materials
working by pressure. — 2017. — Ne 1 (44).

In this paper, the authors consider a new technology for producing strips with a profiled cross-section on twin-
roll casting units. Profiling strip is the main element of this technology which covers one or both of the roll-
crystallizers, which contributes additional thermal resistance into metal-roll system. In this paper the authors perform
theoretical analysis of the influence of profiling strip thickness on parameters, which affect the quality of thin-walled
parts of the profiled strip. Two-dimensional model of twin-roll casting in finite-element environment Ansys Flotran was
used for mathematical analysis. Dependences of the degree of deformation and temperature of thin strip elements on the
height of the crystallization-deformation zone, as well as on the thickness of the profiling strip were obtained in this
paper. The results obtained in this study will be used in developing the twin-roll casting technology for manufacturing
strips with profiled cross section and will allow to get strips with high level of mechanical properties.

Keywords: twin-roll casting, profiled strip, aluminum alloy, computer simulation, degree of deformation. temperature.

Rudenko N. A. Influence of pore-former addition on the distribution of the relative density of green
parts // Materials working by pressure. —2017. — Ne 1 (44).

The fact that the finite element software complex DEFORM-3D allows to model the pressing of powder mate-
rials without conducting complex experiments calibrating the computational model of porous material was determined
in article. The stress-strain curve of base material (iron powder) and virtual stress-strain curve of the mixture of iron
powder with ammonium bicarbonate 40/60 in volume was shown. The stress-strain curve of iron powder base material
differs from the stress-strain curve of low-carbon steel of similar chemical composition. Finite element modeling of
pressing by received curves has demonstrated that addition of pore-former to iron powder leads to the homogeneity of
density distribution according to the volume of powder pressing.

Keywords: powders, modeling, stress-strain curve, pore-former, pressing.

Aliieva L. 1., Aliiev I. S., Kartamyshev D. A., Chuchin O. V. Shaping in the process of combined extru-
sion of hollow parts like cartridge // Materials working by pressure. — 2017. — Ne 1 (44).

The types of combined extrusion of hollow parts and methods of radial-longitudinal extrusion depending
on the kinematics and the degree of freedom of metal flow are considered. These types are divided into 2 groups -
combined and sequential combined extrusion. The character and distribution of the deformed state for hollow
parts of the cup-type and the accumulation of deformations during cold deformation are determined experimental-
ly and by finite element methods and an upper bound method. The calculations of the accumulated degree of de-
formation performed by various modeling methods yield values close to the experimental data are shown. The
zones of the most intensive deformation adjoin to the bottom and inner surface of the cavity of the cup are estab-
lished. The finite element method was used to study the regularities in the development of the stressed-deformed
state of blanks during radial-forward extrusion with distribution and the evaluation of the power regime of the
process. The material particles of the part located on the peripheral areas undergo a nonmonotonic deformation
with a positive value of the stress state index are established.

Keywords: radial-forward extrusion; mode of deformation; accumulated degree of deformation; finite element
method; deformation force, stress state index.

Beloshenko V. A., Bejgel'zimer Ja. E., Voznjak Ju. V., Savchenko B. M., Dmitrenko V. Ju. Equal-
channel multy-angular extrusion of the polymeric billets obtained by the FDM-process // Materials working
by pressure. —2017. — Ne 1 (44).

A new method for obtaining structurally modified polymers based on the combination of the FDM-process (Fused
Deposition Modeling) and equal-channel multi-angle extrusion (ECMAE) was firstly proposed and implemented. Physical
and mechanical properties of amorphous (ABS, PET-G) and amorphous-crystalline (PET) polymers in a wide range of tem-
peratures were studied with the help of dynamic mechanical analysis and durometry. The differences in the properties of pol-
ymer samples obtained by the FDM process were revealed in dependence on the direction of laying of the melt layers. It was
shown that ECMAE provides an improvement in the viscoelastic characteristics of polymers obtained by the FDM-process.
Density, toughness, glass transition temperature and micro-hardness are also increased under the action of ECMAE. A physi-
cal model describing the behavior of layered materials under the action of ECMAEwas proposed.

Keywords: polymer, FDM process, equal-channel multi-angle extrusion, viscoelastic characteristics, microhardness.
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Markov O. E., Sharun A. O., Kosilov M. S.,; Inchakov E. V. Modern methods for producing thin-walled
parts of important purpose // Materials working by pressure. — 2017. — Ne 1 (44).

The main methods of the forging manufacturing of bottoms, which provide sectional forming of the workpiece with
subsequent pulling, pulling on the mandrel with the further distribution of the workpiece, cyclic local upsetting by distilling a
cylindrical workpiece, as well as forming the previously heated end of the rotating tubular billet and welding, are described in
the article. These methods of manufacturing bottoms do not provide working of metal structure, have a large number of transi-
tions, lack of reliability of welding joint and require the use of more energy intensive equipment. The known methods of pro-
ducing large bottoms by welding two or more forged or rolled billets are characterized by considerable complexity, low utili-
zation of metal and do not provide high reliability of the product, since overlapping welded joints are inevitable under the
manufacture of hulls, which is unacceptable in the production of power plants components. The definition of the main techno-
logical parameters of forging bottoms is very challenging. Therefore, many experimental and development works are used in
the production, and implemented processing modes are far from optimal.

Keywords: forging, nuclear reactor parts, bottoms, thin-walled forgings, ingot.

Chukhlib V. L., Klemeshov Y.S., GrinkevichV.A., Yaroshenko O. A., Khalezova T. A.,, Frolov A. A,
Dyja H. Industrial implementation of resource-saving forging process with a rational mode of forming the reduced
profitable part of the ingots from corrosion-resistant steels // Materials working by pressure. —2017. — Ne 1 (44).

The article describes the process of forging ingots with the reduced profitable part made of corrosion resistant
steel at the joint stock company "Dnepropress Steel™. In particular, form-changing under the process of forging profita-
ble part of the ingot with the help of computer simulation was determined. The main purpose of this study was the anal-
ysis of deformation and stress-strain state of metal in profitable part of the ingot, as well as the improvement of existing
schemes of deformation when forging ingots with the reduced profitable part. The result is the obtained data on the
forming of profitable part of the ingot and development of recommendations on the optimization of deformation for
forging ingots with the reduced profitable part.

Keywords: forging, ingot, cogging, forming, deformation.

Moroz B. S., Paskhalov A. S., Gunin A. V. The influence of contact conditions and direction of the force
of friction on the stress state of billets under hot backward extrusion of hollow products // Materials working
by pressure. —2017. — Ne 1 (44).

The results of the mathematical simulation of the billet in stressed state under hot indirect extrusion of a hollow
product made of AK6 alloy with lubrication and under extrusion with active frictional forces, with the speed rate of the matrix
displacement relative to the deformable billet, which is equal to the velocity of metal flow into the product wall, were ana-
lyzed. It was shown that frictional active forces under the assumed speed conditions of form-changing reduce all the compo-
nents of the stress tensor, as well as the unevenness of the stressed deformed billet and the deforming force in comparison
with the conventional reverse extrusion, but do not change the stress state diagram — «full uneven compressiony.

Keywords: Mathematical modeling, modeling, hot indirect extrusion, active friction, stressed state, billet.

Kaliuzhnyi V. L., Gornostay V. N., Guljuk A. A., Oleksandrenko Ja. S., Hot forging of hollow high-
strength aluminum alloys products with specified metal structure working // Materials working by pressure. —
2017. - Ne 1 (44).

Using the finite element method, research of technology and parameters for hot forging of hollow prod-
ucts of alloy B93pu with specified working the metal structure by plastic deformation, to provide mechanical
properties in the product wall after heat treatment were carried out. Shape and dimensions of initial workpiece,
temperature for heating deforming die, forging force, force of pushing the product from matrix, the specific forces
on the deforming die, temperature change during product forming, stress-strain state in deformed metal, final
shape and size of the product were calculated. According to the results of modeling the stamp for hot forging was
designed and manufactured. Experimental research in hydraulic press was carried out. Stretching tests for standard
samples, cut from the wall of the product after heat treatment, were performed. Conventional yield strength,
strength limit, relative elongation and hardness were defined. Test data meet the requirements for the mechanical
properties of deformed metal in the wall of the product.

Keywords: hot forging, hollow product, aluminum alloy, finite element method, force mode, strain intensity,
experimental research, mechanical properties.

Sykulski V.T., Taranenko M.Ye., Kashcheeva V.Y., Sykulski S.V. The calculation of the basic parame-
ters of the symmetrical forming of monolithic ribbed panels with double curvature by successive deformation //
Materials working by pressure. — 2017. — Ne 1 (44).

Technological parameters of receiving panels with double curvature ribbing for aerospace engineering products us-
ing the most promising process of forming by successive local flexible fit (wiring) are considered. The process and method-
ology of calculating the required number of local impacts and energy local impact to obtain panels of the desired shape and
size are described. Experimental studies of technological process on full-scale panels with hard edges are conducted.

Keywords: technological process, forming, panel, double curvature, fit, wiring, plastic deformation, deflection.

Larin S. N., Platonov V. L., Charin A. V. To the evaluation of the stress state of the workpiece material in
the process of pneumatic forming of multilayer sheet structures with rectangular channels // Materials working
by pressure. —2017. — Ne 1 (44).

The article presents the results of mathematical modeling of isothermal deformation of a multilayer shell in a
rectangular channel. The obtained expressions allow further analysis of pneumatic forming to determine rational param-
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eters of the deformation. The expressions are valid for both materials, following both kinetic and energy equations of
creep and damage.
Keywords: forming, multi-layer construction, rectangular channels, power parameters.

Popivnenko L. V., Rudenko N. A., Ishchenko V. A. Research into features of compacting and sintering
of highly porous materials manufactured by using various blowing agents // Materials working by pressure. —
2017. — Ne 1 (44).

The features of the compaction and sintering of samples obtained from a mixture of iron powder with var-
ious types of blowing agents (ammonium bicarbonate, sodium bicarbonate, sodium chloride) are considered.
Compaction of the mixtures was performed in a closed cylindrical matrix according to one-way scheme, and the
sintering of pressings was held in the container with the filling in a reducing environment. The curves of the com-
paction and pressing-out for the samples made of the specified mixtures for the range of pressing pressures be-
tween 200 and 800 MPa with the step of 100 MPa. The effect of blowing agents on the compactibility of the mi x-
tures in the system iron-blowing agent used in the experiment is determined. The dependences of changes in linear
dimensions of sintered samples for fixed values of the pressing pressures in the specified range are plotted . It is
established experimentally that the considered pore-forming substances are effective for forming the powder
product of the desired pore size and also for achieving high porosity of products with their minimal contamina-
tion by decomposition products that remain from the blowing agent.

Keywords: high-porous materials, compaction pressure, pore-forming agents, pore size, kinetics of shrinkage
(growth), sodium chloride.

Popivnenko L. V., Shchasnaya K. O. Analysis of the factors determining the strength of the molding
powder materials in closed molds // Processing of materials by pressure. —2017. — Ne 1 (44).

The article describes The main factors affecting the strength of the molding powder materials in closed molds:
form and size of particles , their surface condition, chemical composition of powder material, compacting pressure and
temperature of the powder materials when pressing, the density of pressing, the presence and type of the applied lubri-
cant. The strength of pressing is especially important for products of thin cross section and low density. An additional
increase in strength of unsintered pressings opens new opportunities for technology of powder metallurgy. So, in some
cases, it is possible to refuse subsequent sintering, for example, in the manufacture of motor stators and some magnets.
Increasing the strength of powder pressings in some cases allows them to be machined before sintering. This will allow
you to save the porosity of the surface in necessary cases, to obtain products of very complex configurations even from
hard powder materials, to make production of even small batches of products cost-effective and to increase the dimen-
sional accuracy of the parts due to the reduction of distortion when sintering.

Keywords: strength of unsintered powder products , compacting pressure, brittle fracture, pressing density,
cold welding of the particles, the mechanical cohesion of particles.

Pavlenko D. V. Features of compaction of sintered titanium alloys by means of pressure treatment // Ma-
terials working by pressure. — 2017. — Ne 1 (44).

The porosity of samples sintered from powders of titanium PT5 after deformation by hot isostatic pressing,
screw extrusion and hydrostatic extrusion is studied. It is established that hot isostatic pressing provides compaction of
a thin surface layer. It is shown that screw extrusion is the rational method of volumetric compaction and obtaining
compact semi-finished products of titanium alloys.

Keywords: titanium alloys, powder metallurgy, screw extrusion, hot isostatic pressing, hydrostatic extrusion,
structure, porosity.

Oginskyi I. K., Remez O. A. The study deformation-speed parameters of the continuous bar rolling //
Materials working by pressure. —2017. — Ne 1 (44).

Existing methods of deformation and rolling speed modes calculation are imperfect, because they are obtained on a
physically simplified basis. The aim is to analyze existing approaches to define continuous rolling parameters, the identifica-
tion of its kinematic characteristics, and development of proposals for improving the methods of rolling speed modes calcula-
tion. The analysis shows that all of the methods are reflect to the interaction of physical strip side and the rolls insufficiently,
they ignore movement kinematics the metal and the tool. Known methods of the rolling speed modes calculation are based on
the effective roll diameter including necessity of the forward slip determination, that is hard to define and has the insufficient-
ly elucidated nature of its appearance, even in case of rolling on a smooth barrel. The method of efficient roll diameter deter-
mination that based on kinematic is connected rolls and metal after rolling in them. This method eliminates the necessity of
forward slip determination in breakdown pass for calculation of velocity parameters.

Keywords: rolling, continuous mill, roll, forward slip, efficient roll diameter, speed.

Vasilev Ya. D., Zamogil'nyj R. A., Samokish D. N., Oleynik A. V. Increase of accuracy of calculation of
the coefficient of friction in cold strip rolling // Materials working by pressure. — 2017. — Ne 1 (44).

A method to determine the theoretical ratio k., characterizing the lubricating efficiency of lubricants technology in
cold rolling in terms of their chemical properties has been considered in this article. Using k., coefficient values are obtained
by the chemical properties of each particular technological lubricant (emulsol) will improve the accuracy in calculation the
friction coefficient in cold rolling according to any formula (procedure) for a minimum of 10 ... 40%, as far values k., coeffi-
cient assumed constant and respectively equal to 1.0 (for vegetable oil) and 1.4 (for mineral oils are soluble).

Keywords: cold rolling; accuracy; friction factor; parameter; calculation.
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Vasilev Ya. D., Samokish D. N., Zamogil'nyj R. A., Zheleznov D. V. Experimental study of the effect of
tension on rolling force curves and plasticity in cold rolling // Materials working by pressure. —2017. — Ne 1 (44).

The experimental data for the force from cold rolling strip thickens 0.5 mm of 08k steel without lubrication under
tension, in the range of the partial relative reductions ¢ from 0.1 to 0.4 and relative tensions g/o, from 0 to 0.5 on the basis of
which the curves were constructed plasticity P,=¢(h;) has been obtained. The experimental curves of P,=¢(h,) regardless to
the level of tension and relative ratios have the same smooth nature to change and differ only quantitatively. This indicates the
tension which is one of the main factors stabilizing cold rolling process and confirms the appropriateness of its use as the
channel influence on the thickness profile in strip form and corresponding automatic control systems.

Keywords: experimental studies, tension, rolling force, curves plasticity, cold rolling.

Maksymenko O. P., Prysiazhnyi A. H., Kukhar V. V., Kuzmin Ye. V. Theoretical analysis of roll torque
at rolling with tension of the strip // Materials working by pressure. — 2017. — Ne 1 (44).

Exact calculation of rolling torque allows computing the reliable values of power engine in a rolling mill. By analyz-
ing publications was allowed to set the known methods of calculation in rolling torque with tension of a strip didn’t take into
account influence of such factor, as the resultant value of longitudinal force in rolled metal. In this connection with the meth-
od of calculation in rolling torque got further development in this paper. The method was founded on stability condition of
rolling and results by analysis of power interaction of a strip with rolls. The method allowed to compute rolling torque with
tension of a strip, taking into account influence of the resultant value of longitudinal force in rolled metal. New information
was got for terms as hot and cold rolling strips with tension by the use of improved method in the calculation. The analysis of
these data has been confirmed, an influence of the resultant value of longitudinal force in rolled metal was substantial. The
rolling torque values, computed on basis of the improved method, comport well with the published experimental information.
Divergence between the results of calculation and experimental information did not exceed 25 %.

Keywords: strip, tension, rolling torque, stability condition, longitudinal force.

Nayzabekov A. B., Talmazan V., Yerzhanov A. S., Ernazarova F. M., Kaldybekova A. T. Review surface
defects in cold rolling // Materials working by pressure. — 2017. — Ne 1 (44).

In the highly competitive market, one of the important priorities in the metallurgical enterprise is to ensure the
quality of its products. Surface defects dramatically reduce the quality of products, and are also responsible for sorting
and rejection of metal, resulting in an industrial enterprise incurs losses. Thus, the issues related to ensuring and im-
proving the quality of steel products is highly relevant.

The research below is a review. The paper made an overview of the major surface defects frequently occurring
in the enterprise JSC "ArcelorMittal Temirtau™, which are responsible for a substantial culling and sorting out cold pro-
duction. The main type of defects, possible causes of their occurrence, as well as preventive measures has been ob-
tained. The results make it possible to identify key priorities and to ensure and improve the quality of rolled products at
the industrial enterprise JSC "ArcelorMittal Temirtau".

Keywords: Cold rolling, surface defect, quality of products, defect «fingerprint», defect «pinned», defect
«denty, defect «scratchy.

Gogaev K. A., Podrezov Y. N., Voloschenko S. M. TexHoJiorusi mnpou3BoACTBAa JIMTHIX JeTajieil u3 oeiiHu-
THOr0 Yyr'yHa ¢ HIAPOBHAHBIM rpaduToOM 1J51 MOYB00OpadaThiBalomieil ceanxo3rexnuku // Materials working
by pressure. —2017. — Ne 1 (44).

The influence on a structure of mechanical properties and wear mechanism under technological conditions
was studied. The main attention concentrates on strain induced phase transformation of residual austenite to marten site.
Structural ability to realize TRIP — effect is responsible for high wear resister. Experimental results obtained by wear
tests of laboratory samples and natural tests of agricultural equipment.

Keywords: biotitic cast irons, work hardening rate, strain-induced phase transition.

AnishchenkoA.S., Kuhar V.V., Glazko V.V. Research in elastic deformation of the ring members of die
tooling made of polyurethane // Materials working by pressure. — 2017. — Ne 1 (44).

The aim of this work is to study the effect of rate and degree of deformation when upsetting in the elastic ring
specimens made of polyurethane. Molded samples had external and internal diameters equal to respectively 60 and 30
mm and the height was 12 mm. The relative degree of deformation was equal to 0.1, 0.2 and 0.3. The experiments were
performed at the deformation rate of 0.1, 0.7 and 3.0 millimeters per second. It is established that with increasing de-
gree of deformation from 0.1 to 0.3 in the interval of deformation rates of 0.1-3.0 mm/s upsetting pressure increases by
5.8-3.8 times. The decrease of the strain rate by 30 times for ¢ = 0.1 and 0.3 reduces the upsetting pressure by 1.23-1.5
times. The proposed approximation formulas determine the pressure precipitation of the degree, strain rate, and defor-
mation of the polyurethane.

Keywords: polyurethane, sludge, speed, degree of deformation, pressure.

Karnaukh S. G. Development and research of equipment for section iron separation into measured
workpieces // Materials working by pressure. — 2017. — Ne 1 (44).

A unit for section iron bending breaking has been developed. The advantage of the proposed design is in the
energy, accumulated in the machine due to the elastic deformation of the frame and drive, which is expended for per-
forming useful work - stress concentrator applying for bending breaking the next workpiece. Thus, in one cycle of the
installation, two operations are combined: bending breaking and stress concentrator applying in the plane of separation
of the next workpiece, which increases the productivity of the process. Static action installation operates in dynamic
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mode and provides an increased speed of stress concentrator application, which improves the quality of the separated
workpieces. Based on the results of the experimental studies, concerning the application of various forms of wedge
tools to the sample, the dependence of the forces of stress concentrator applying on the tool stroke was obtained. The
results of the experimental studies are satisfactorily agreed with theoretical calculations, which were performed accord-
ing to the known mathematical models, with the error within 5...10%. The error is due to the fact that the mathematical
model does not take into account the hardening of the material in the deformation area. In addition, it is necessary to
choose the values of the sliding friction coefficients more correctly. The calculations, carried out for steel 20 with trian-
gular stress concentrator, show that the accumulated energy of the elastic deformation of the frame and the drive of the
hydraulic press (about 90 Joules) is sufficient for effective stress concentrator applying for breaking the next workpiece
(45 Joules), even taking into account the cutting edges blunting of the wedge knife.

Keywords: separation, bending breaking, stress concentrator, knife, wedge, breaker, quality, strength, breaking
work, section iron, workpiece.

Kaliuzhnyi A. V. Intensification of the combined drawing axisymmetric hollow articles through special
profiled single-cone matrix // Materials working by pressure. — 2017. — Ne 1 (44).

The FEM simulation results of the combined drawing of the stainless steel 12X18H10T axisymmetric articles
by profiled punch through special profiled single-cone matrix are presented. The punch’s lateral surface is formed by
the torus intersection with equal diameters and external diameters of sections. When drawing with such punch the metal
fills the cavity on the punch surface and in the gap between the matrix and the punch. This causes the creation of addi-
tional pulling force to the wall of the deformed article and reducing the tensile stress in the wall’s unsafe section. Draw-
ing modeling is carried out for traditional and profiled punches. The use of profiled punch reduces the number of transi-
tions in the drawing in 2 times and an increase the degree of deformation in wall thinning. For punch drawing of the
products with different wall thicknesses efforts, the stress-strain state, the degree of use of a resource of plasticity, de-
formed metal temperature are determined. The efforts, required to remove the product from the punch are determined.
Final product dimensions and shape are identified by FEM.

Keywords: combined drawing, hollow products, the matrix of a special profile, profiled punch, finite element
method, drawing transitions, wall thinning, drawing force, the final product dimensions, the intensity of deformation
plasticity resource.

Krivtsova O. N., Kuzminova N. Yu., Mikheev S. S., Tsyganova V. M. Efficiency of the strip forming in
the used and recommended gauges in terms of section-rolling mill of JSC «ArcelorMittal Temirtau» // Materials
working by pressure. —2017. — Ne 1 (44).

The study of the effectiveness of the strip forming in the used and recommended stretching gauges when roll-
ing rebar of different numbers was performed. Evaluation of the effectiveness of stretching gauges for section-rolling
mill 320 was carried out due to the change of the initial workpiece with 130x130 mm section into increased section of
150x150 mm. The values obtained as a result of the analysis confirm the efficiency of deformation of the selected
gauges systems when rolling rebar from workpieces of increased cross-section in terms of section-rolling workshop of
JSC «ArcelorMittal Temirtauy.

Keywords: rebar, size increasing of the initial workpiece, effectiveness of the recommended stretching gauges systems.

Kornilova A. V., Idarmachev I. M., Batarin R. V., Tet Paing. Development of the basics of designing ma-
chines for processing metals with pressure with specified longevity // Materials working by pressure. — 2017. —
Ne 1 (44).

The article analyzes the possibility of designing and manufacturing forging and pressing equipment of a speci-
fied (limited order) longevity, the advantages of this approach in terms of market economy are given. It is shown that
this requires a new scientific base, including a revision of the system of stock factors, the study of the synergistic effect
on longevity of factors, which under the traditional design scheme, are not considered to affect the strength (longevity)
of base parts. It is shown, using finite element calculations, that it is possible for crank machines of all classes to reduce
local stresses that limit longevity due to rational design of constructive stress concentrators and detection of technologi-
cal defects by methods of nondestructive testing. Therefore, it is possible to design basic details of a given longevity
with a reduction in the total metal capacity (machine dimensions). It is suggested to include in the presses passport of
limited longevity of the measurement place and the value of primary (at the time of delivery) magnetic characteristics of
material to make the express diagnostics of damage possible.

Keywords: durability, coercive force, defect, safety factor, diagnostics.

Chosta N. V. Improvement of wedge-swivel drive equipment for section iron separation into measured
workpieces // Materials working by pressure. — 2017. — Ne 1 (44).

Promising schemes of equipment and tooling with wedge-swivel mechanism were developed. The mathemati-
cal model of wedge-swivel mechanism with variable tilt angle to the horizon was drawn up. Analysis of calculations
showed that the kinematic and power parameter of wedge-swivel mechanism is largely independent of angle changes,
which define the position of the wedge, the wedge slide and tilt angle to the horizon. By changing the values of these
angles, it is possible to achieve different nature of correlation change for executive and driving forces. It makes it possi-
ble for a variety of metal forming operations to choose the design and operation mode of the wedge-swivel mechanism
of the most appropriate schedules of technological forces.

Keywords: separation, wedge, hinge, slide, drive, strength of separation, section iron, workpiece.



