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AHHOTALIMU

AmommH FO. A. YpaBHeHusi ABH:KeHUsI MPU OCAJKe MOJIOCHI ¢ MPOU3BOJbHBIM TpeHueMm // O0padoTka
MaTtepuaJioB AaBienueM. — 2018. — Ne 1 (46).

PaccMoTpeHBl HECKOJIBKO METOAMK OIpEeieHus] ypaBHEHUi apmwxeHus B ¢opme Jlarpamka, B TOM 4mciie
C MpUMEHEHHEeM 001Iell MeTOoANKN perieHus ypaBHeHud Jlammaca. OGOCHOBaHBI JBa BapHaHTa yYpaBHEHUI JBIDKCHUS
JUTSL OCaJIKH TIOJIOCHI C OTCYTCTBHEM IIEPEMENICHHU I YaCTHIl 3ar0TOBKH OTHOCUTEIBHO HHCTPYMEHTA, YAOBIETBOPSIOIIIE
HayYaJIbHBIM U TPAHUYHBIM YCIIOBHSIM, @ TaKKe YCIIOBHSIM IMOCTOSHCTBA 00beMa IS JIF000# NpsMOYroibHON 4acTH Hc-
XOJIHOHM 3arOTOBKH, NpHIIEratomeii kK ocsM cuMMeTprd. [IpemnokeHo popMyITpoBaTh YCIOBUS TPEHUS NIPU OCAJIKE 110
CMEIIEHHIO WM (PaKTUUECKUM KOOpAMHATAM KpailHUX TOUYEK 3arOTOBKM Ha MOBEPXHOCTH KOHTAKTa C MHCTPYMEHTOM.
OtMeueHo, 4TO JUIsl MOBBIIIEHUS] TOYHOCTH ONpENENeHHs JIOKAJIbHBIX XapaKTEPUCTHK HAINpPsHKEHHOTo U aedopMHpo-
BaHHOTO COCTOSTHHMH 11€71€CO00pa3HO MCIONIb30BaHNE OOIIMX PELICHHH ¢ HETMHEHHBIMH KOMIUIEKCHO COMPSKEHHBIMH
(GYHKIMSAMY M 9KCIIEPUMEHTAIbHO 00OCHOBAaHHBIMU T'PAaHUYHBIMHU YCIOBUSIMH 10 CMEIIEHHSIM YaCTHI[ Ha CBOOOJIHOM
TIOBEPXHOCTH 3arOTOBKH.

KnroueBble c10Ba: ypaBHEHUs JIBWKEHHUS, IepeMeHHbIe Jlarpamxa, yciioBUsl TpEHHUs!, TPaHUYHBIE YCIIOBUSI.

7Kodankos 51. I. MeToasl MoieTMPOBaHMSI IBOJIOIMA MHKPOCTPYKTYPhI MeTaJlIa B NPOLieCcCaX ropsiuero
miacruyeckoro aedopmuposanus // Oopadorka matepuasioB gaBjaenuem. — 2018, — Ne 1 (46).

OCHOBHOE BIIUSIHUE Ha CTPYKTYPY MeTajljla OKa3bIBalOT XMMHUYECKUI COCTaB, TepMHYecKas oOpaboTka M Iuia-
CTUYECCKas )le(bOpMaLII/IfI, 4YTO HNOATBEPKAACTCA MHOI'OYHMCJIICHHBIMH HCCICI0BAHUAMMU. HOCpe}lCTBOM IUIACTUY €CKOM
nedopManuy Ipyu ONpeeIeHHBIX YCIOBHAX MOXHO CYIIECTBEHHO BIIMATH Ha pa3Mep 3epHa MeTajula, Ha pacrpesere-
HHE KapOWIOB M APYIMX BKIIOYEHUH B CTPYKType MeTajula, Ha HAJIMYUE WIM OTCYTCTBHE Mop B Mmeraiuie. Komude-
CTBEHHBIN pacyeT 3TOro BJIUAHUA SABJIACTCA OYCHb BAXXHBIM C HpaKTH‘IeCKOﬁ TOYKH 3PCHUA. CyH_(eCTByeT MHOX>XECTBO
HIO/IXOJIOB JIJIsl pacyeTa SBOJIOIUY MUKPOCTPYKTYPBI METaIlIa B IIPOLIECCaX TOPSUEro IacTUYecKoro 1eh)OpMUPOBAHUS,
KOTOpble OOBEIUHSIOTCS B TOM, YTO BEAETCS PacueT pa3MepoB 3€pHa BO BpEMs CTATHMYECKOH, TUHAMUYECKOH U MeTa-
JMHAMHYECKON pekpucTau3anui. B padoTe npemiokeHa OJIOK-cxeMa pacdyera pa3MepoB 3epHa JUisl MPOLECCOB MO0-
cTaauiHoro e OpMHUPOBAHUSL.

KaroueBble ci10Ba: MUKPOCTPYKTYpa, KOBKa, MOJCIMPOBAHHUE, [ITAMIIOBKA, Ie(hOopMalius, pacyer.

Aauena JI. K., Kapramsbimes /. A., I'pyakuna H. C., Uyuun O. B. TexHonoruyeckue npouecchl H3ro-
TOBJICHUS MOJIBIX JeTaJleil HA OCHOBE CI0COG0B KOMOMHMPOBAHHOr0 BhIaBIuBaHus // OGpadoTka MaTepHaioB
naapjenuem. — 2018. — Ne 1 (46).

[IpoBeneHo MaTeMaTHYECKOE MOJACIHPOBAHUE CHIIOBOIO PEXHMa Ipouecca KOMOMHHPOBAHHOTO IIOCIIENOBa-
TENBHOTI'0 paJfaIbHO-TIPSAMOrO BEIAABINBAHUS MOJIBIX JeTajlell SHepreTHIeCKHMM METOIOM BepxHeil oneHkH. Mcmonb3o-
BaH MOAYJIBHBIA MOAXO, MO3BOJIIOIINIT PACCMOTPETH MPOLIECC MOCTIEA0BATEIBHOIO BEIJABINBAHMUS [TOCTAAUIHO C pa3-
JeNbHBIM aHAJM30M JaBleHHH nehOpMUpOBaHUS IO odaraM JedopMalu pagdajIbHOTO LEHTPOCTPEMHUTEIBHOIO
U MIPSMOTO BBIIABJIMBAHUS MeTalla 3aTOTOBKH. JlJIf CTaiuM pagualbHOrO BBLAABIUBAHHS COIMOCTABICHBI Pa3IHYHbIE
KUHEMaTHYeCKHe MOIYJIH — KHHEMAaTHYECKH BO3MOKHBIE ITOJISI CKOPOCTEH U YCTAHOBJICHO MPEUMYILECTBO TPEYTOJILHO-
r0 KpUBOJIMHEWHOro Moxyins. s ouara nedopManuy MpsMoro BEIIABIMBaHUS HCIIOIb30BAaH TpaleleHaalbHbI KHHe-
MaTudeckuid Monynb. [lomydeHo obmiee pelreHHe Ha OCHOBaHWH NPHMEHEHUs OJOKOB MOIYNEH I 30H C XapakTep-
HBIM TEYEHHEM MeTajlla, HO BO3MOXXHBIM W3MEHEHHEM IeOMETPHU MHCTpYMeHTa M (OopMBI odara aedopmanuu. Brl-
TIOJTHEH aHAJIM3 ITOTYYeHHBIX PACUETHBIX 3aBHCHMOCTEH, YCTAHOBIICHA 3aBUCHMOCTH OOLIEro NMPUBEISHHOTO NAaBICHHS
IUIsL TIpoLiecca PaanuaibHO-TIPAMOrO BBIIABIMBAHHSA OT T€OMETPHYECKUX MapaMeTpOB: TONIIMHBI (JIaHIa M TOJIIUHEI
CTEHKH CcTakaHa. Ha ocHOBe pe3yibTaTOB MOJEIHMPOBaHMS YCTAHOBIEH O0pAaTHO MPONOPLHOHANBHBIA XapaKkTep U3Me-
HEHHS JaBJICHUS Ha aKTHBHOM ITyaHCOHE OT yBEJIMYSHHS TOJIIMHBI (pJIaHIA M TOJIIMHBI CTEHKH cTakaHa. CpaBHEHHUE
pacyeTHBIX 3HAUEHUH JaBlIeHUH NeOopMUpPOBaHHS ¢ SKCIIEPUMEHTAIBLHBIMH JAHHBIMH, U3BECTHBIMH TE€XHOJIOTHYSCKH-
MU PEIICHUSMHU 1 KOHEYHO-3JIEMEHTHBIM MOJICJIMPOBAHHEM B IporpaMMHoM makere QForm VX moarBepikaaer npuem-
JIEMOCTB MOJTYYESHHBIX 3aBUCHMOCTEHN JUISl TEXHOIOTMIECKUX PACUETOB.

KuaroueBble c10Ba: KOMOMHUPOBaHHOE 1e(OPMHPOBAHHE, BBIIABIMBAHHE, 3aT0TOBKA, SHEPIeTHIECCKHN METOJ
BEpXHEH OLIEHKH, FeOMETPHS MaTPHUIIBL.

Anuesa JI. U., Manuii K. B. UcciienoBanne cuiioBoro pe:kuma u (popmMonsMeHeHHs1 3ar0TOBKH NMPH KOMOU-
HHUPOBAHHOM PATHATBHO-POI0JILHOM BbiAaBauBanuu // O0padoTka MmaTepuanios nasiennem. — 2018. — Ne 1 (46).

Lenp paGoThl — aHAM3 0OCOOSHHOCTEH CHUIIOBOIO PeXUMa U (HOPMOU3MEHEHHs KOMOMHUPOBAHHOTO 1ehOpMH-
POBaHUS PaAWalbHO-TIPSIMOrO BBIIABIMBAHHEM. B KauecTBe TEOPETHYECKHX METOIOB HCCIIEIOBaHHS HCIIOJIb30BAHBI
9HEPreTHYECKHl MeTol 0ajaHca MOIIHOCTEH W METOJ KOHEYHBIX DJIEMEHTOB. DKCIEPHMEHTANBHBIC HCCIEIOBAHHS
npolecca MPOBOJMINCH C UCIIONB30BAHUEM METOA0B (PU3NUECKOr0 MOJEITHPOBAHMS U METOA EIUTENbHBIX CETOK IS
onpenenceHus 1ehOPMUPOBAHHOTO COCTOSIHHSL 3arOTOBOK. [IpOBEICHHBIA TEOPETHYESCKHH aHAIU3 CHJIOBOTO PEXUMA
1 pOpMOM3MEHEHUST 3arOTOBKM NP  KOMOMHHPOBAHHOM  pPaJHalbHO-TIPSIMOM  BBIIABIMBAHHUH. Y BEIHYCHHUE
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OTHOCHTEJFHBIX pa3MepOB MPUHUMAIOIINX MOJIOCTEH MaTPUI] IPHUBOIUT K CHIKEHHUIO 3HAYCHUH NPUBEIECHHOTO JaBie-
HUSI, YTO CBS3aHO C YMEHBIIIEHHEM CTENEHH AedOopMali U KOHTAaKTHOW MOBEPXHOCTH TPEHUS MEXAY (IIaHLeM U MaT-
pUnamMu. Y4uer ocoOCHHOCTEW TeUeHHUsI MaTeprajia Ha OCHOBE MOJYIIBHOTO TIOJX0/a MO3BOJIMIIO YCTAaHOBHUTH ONTHMANTb-
HOE 3HaYCHHUE MOJIOKEHHS payca IIOBEPXHOCTH pa3Jieia TeUeHHsI MaTepralla Py paraIbHO-TIPSMOM BBIIABIMBAHUN
B 3aBUCHMOCTU OT T€OMETPUH HHCTPYMEHTa, XapaKTepH3YIOIIMH O0COOCHHOCTH MPHCOEIMHEHHOI'O0 OpraHW3aluu Jie-
¢dopmupoBanus. OmnpeseneHo, YTo OCHOBHOE BIIMSHHUE Ha TOJOKEHUE TPAHUIIBI pa3ziena TeUeHUsl MaTepHuana sBIseTcs
TpEHHE W OTHOCHUTEIIFHBIE pa3Mephl JIETAIN. Y UUTHIBass BO3MOXKHOCTH TIOJIYYEHHUS! ONTHUMAaJIbHOTO 3HAYEHHs] KMHEMAaTH-
YECKOro MapaMeTpa UCXOJHOH CKOPOCTH B MPSIMOM HAIPaBIICHUH BBIAABIMBAHUS, YCTAHOBIICHBI aHATUTHYECKUE 3aBH-
CHUMOCTH ISl ONIPEJeNIeHNs] [IPUpOCTa JIMHEHHBIX Pa3MepoB 3aroTOBKH IO XOAy mpomecca aedopmupoBanus. Ilpen-
CTaBJIeHBI rpadUuecKue 3aBUCUMOCTH (HOPMOM3MEHEHHUS 3arOTOBKH, KOTOPBIE ITO3BOJISIIOT IPOTHO3UPOBATH TOydIeHUE
noygadpuKaToB ¢ HEOOXOIMMBIMU T€OMETPHYECKUMU TTapaMeTpamH. [IpeacraBieHo SKCIIepUMEHTaIbHOE HCCIIe0Ba-
HHE TIOATBEP)KJAET MPABOMEPHOCTH MOJTYUEHHBIX TEOPETHYECKUX MOAENEH painanbHO-TIPOIOIBHOTO BBIABIBAHUSL.
KinioueBsble ci10Ba: TouHasi 00beMHas IITaMIIOBKA, CTEPKHEBBIE JeTalu C (iaHIeM, KOMOMHUPOBAaHHOE paualb-
HO-TIPOZIOJILHOE BBIJIaBIIMBaHUE, (hOpMOU3MEHEHHE, IPUBENICHHOE IaBJIeHNE, Ae()OPMUPYEMOCTh, CUIIOBOHM PEXKUM.

AjinatekoBa C. C., Ecoonart A. b. MogenupoBanue Npou3BOACTBA jAeTajeil 3anopHoii apmatypsi // O6-
padoTka MaTepuanoB naBiaeHnem. — 2018. — Ne 1 (46).

C uenbio U3roTOBJIEHUS OBICTPOM3HAIIUBAIONIMXCS JETallel B IIpoliecce IKCIUTyaTalul BEHTHIIEH CMOAEIHp0-
BaJIM TEXHOJOTMYECKHUI MPOIecC M3TOTOBJIEHUS JeTaneil 3arnopHoil apmarypbl. [1o TEXHOMOrHYECKUM M KOHCTPYKIIH-
OHHBIM pacueraMm JjIsi I3TOTOBIICHHS AETAIH MOJ3yHa ObIIIM CKOHCTPYHWPOBAHBI HITAMITBHI ITOCIIEA0BATEILHOTO JISHCTBUS
B nporpaMMHoM Komiuiekce DEFORM-3D. [lst u3rotoBneHusl neTany MPUMEHSETCsl MaJIOOTXOAHBIA THUI PacKpos,
Jlajiee MmoJiocy BBOZAT B BRIPYOHOM HITaMII, OCJIE Yero JeTalb BEIpyOaeTcs 0 KOHTYpPY, ¥ MPOOUBAIOTCS COOTBETCTBY-
fomue orBepcrus. [lociie aerans nepeMeInaroT BO BTOPOW IITaMI, I/ie TPOU3BOJTCS OJHOBPEMEHHO IOCIEAYIOLINE
orepaiuy (POPMOBKH U THOKH YacTH JIETaJIH B COOTBETCTBUU C pa3MepaMHu JaHHOro yepTexa. [Ipencrasiensl rpaduku
U3MEHEHUs HAIPSDKEHUH, TEMITepaTyphbl U YCHITHS TIPU XOJIe Olepaliii BBIpYOKH €Taau U MPOOUBKU OTBEPCTHH, THOKK
u GopmoBku. [IprBeneHbl pe3yabTaThl MOAEIMPOBAHUS B pa3padaThiBaeMbIX ITaMIax. Ha OCHOBaHUM TOro MOXKHO
clienaTh 3aKiouYeHHe 0 PadOTOCIIOCOOHOCTH IITAMIIOB MOCIIEA0BATENILHOTO NEHCTBHS U1l M3TOTOBJICHUS JeTanei 3a-
IIOPHOM apMaTypsl.

KnrodeBble ci10Ba: 3amopHas apMaTypa, IITaMII, MOAEIUPOBaHKE, BBIPYOKa, IPOOUBKa, (POPMOBKa, THOKA.

Beiireas3umep 5. E., PemmeroB A. B., Kynarun P. 0., Kopurynos A. U., laBugenko A. A. Heonnopon-
HOCTH ie(hOpManUyU H WIeTbHAs] IVIACTHYHOCTh TUTAHA NMPH BHHTOBOI IKcTpy3un // O0paboTka MaTepHaioB
napjieHuem. — 2018. — Ne 1 (46).

B pabore npoBezaeH aHaIM3 MPOYHOCTHBIX U MIACTUYECKUX XapaKTEPUCTUK 0OPA3LOB MPOMBIIIIEHHO YUCTOTO
TUTaHA B 3aBUCUMOCTHU OT SKBUBAJICHTHOM TUIACTHYECKOW Jie(hopMaIiy, HAKOTUICHHOH B TIPOLIECCE BUHTOBOM AKCTPY3UU
(B3). DkcnepuMeHTaIBFHO MOKA3aHO, YTO MHOTOIMPOXOoaHas BD mpHBOAWT K HACHIIEHUIO TAKMX XapaKTePUCTHK, KaK
TIpe/ieNl TeKy9IeCTH, OTHOCUTENIBHOE CY)KEHHE, OTHOCUTENIbHOE YUTMHEHHE JI0 Pa3pyIIEHUs U PABHOMEPHOE yUITMHEHHE.
OT0T QaKT yKa3bIBaeT Ha HAJIMUYKE WACATBHOIO IUIACTUYECKOTO COCTOSHUS B 00pabaTeiBaeMOM MaTepuaie. Y CTaHOBIIe-
HO ITOPOTOBOE 3HAUYEHUE HAKOIUIEHHOH IUIACTHYeCKOH NedopMalyy Uil HAeadbHO IIACTUYECKOro MMOBEISHHS TUTaHA
npu BO. Onpenenens! ycnoBus, KOTJa MPOYHOCTHBIE U TUIACTUYECKHE CBONCTBA TUTaHA JOCTHTat0T 3HAUYEHMI HACHIIE-
HUA. M3ydeHsl 1eopMUpOBaHHOE COCTOSTHHE M MEXaHMYECKHE CBOMCTBA THTaHA B OCEBBIX M NMEPUPEPUHHBIX ydacTKax
MIOIIEPEYHOT0 CEYEHHs 3aroToBOK. IIpenyioxkeHo OOBsACHEHHE YNPOYHEHUS IEHTPAJbHOM 30HBI 3aroTOBKU Ipu BO.
[IpoBenena KonuuecTBEHHAs! OI[EHKA HEPABHOMEPHOCTH PACIPEACICHUS MEXaHUIECKUX CBOMCTB B MONEPEUYHOM cede-
HHUH 3aTOTOBKH.

KnioueBble ciioBa: BUHTOBAs SKCTPY3Hs, KpydeHHE MO BEICOKHM JABICHUEM, paclipenelieHie nedopmarii,
MEXaHWYIECKUE CBOMCTBA, TUTAH.

®enorneB A. H., HIkeas C. B., Beiireab3umep 5. E. Ucnosib30BaHie BUHTOBOI SKCTPY3UH AJIsl TOMOTe-
HU3ALUH AJIOMHMHHEBBIX CIIABOB NpPHM Npou3BoAcTBe npoduiei / O0padoTka MaTepua oB AaBJEHHEM. —
2018. — Ne 1 (46).

TI'oMoreHn3aIuio aTIOMUHAEBBIX CILUIABOB TPAIUIIMOHHO MPOBOIAT mpu Temmeparype 450-560 °C Heckonbko
4acoB /ISl TIONYYEHUSI OXHOPOIHON CTPYKTYphl. OHAKO MOXXHO IPOBOIUTH TOMOT'CHH3AIMIO MAaTEPHAIOB METOI0M
BHUHTOBOH 3KCTpy3nH. [1ONMBITKN TPUMEHHUTH 3TOT MOJXOJ B AKCTPY3MOHHOM IPOW3BOJCTBE JAOJITOMEPHBIX Mpoduieh
CTAJIKMBAIOTCS 3 PSIIOM CEpbE3HBIX mpobiem. TeopeTndeckn 000CHOBaIN KOHCTPYKIMH BHHTOBBIX MAaTpHII, pPeann3y-
IOIIMX TOMOTE€HU3ANHIO IIACTHYECKOH edopmarmeil Ha OTAENbHOM Ipecc-3KkeTpynepe. [Ipu momormy MoaenupoBaHus
B makere Deform 3D V11 npoaHanm3upoBaimy psii BAHTOBBIX KaHAJIOB W MOKA3aJl BO3MOXXHOCTH TPOBENICHHS BUHTO-
BOH SKCTPY3UH HWIMHIPUIECKOH 3aroToBKH OT nuamerpa 150 mm mo quamerpa 127 mm. [Ipu 5TOM 3aTOTOBKA Ha BBIXO-
Jie He UMEEeT NCKPUBIICHNH, a SKBUBAIECHTHAsI e(hOpMAIIHsI IO BCEMY €€ TIONIEPEYHOMY CEUIEHHIO IIPEBBIIIAeT 2.

KnroueBble ¢10Ba: BUHTOBAs SKCTPY3HsL, TOMOI'CHN3AIMS AIFOMIHHEBBIX CIUIABOB, BUHTOBAS MaTPHIIA.
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Bepe:xnas E. B., I'puoxos J. I1., Bepe:xnoiit M. A. Hcciienopanne BIUSHAA KHHEMATHYECKO acHMMeT-
puu Ha ¢popmMooOpa3oBaHue CJI0S MPHU YIEKTPOKOHTAKTHO! HamiaBke JeHTHI // Q0padoTka MaTepHasioB AaBJie-
HueMm. — 2018. — Ne 1 (46).

[IpoBenens! ncciaen0BaHus HANPSHKEHHO-1EOPMUPOBAHHOTO COCTOSTHHS AJIEKTPOJHOTO MaTepralia B TEPMO-
neopManMOHHOM oO4are IpH JJIEKTPOKOHTAKTHOM HAaIUIaBKe JIEHTAMH C KCHOJIb30BAHHEM METOIO0B KOHEYHO-
3JIEMEHTHOTO MOJIETIMpOBaHus mporiecca. [lokasana nenecooOpa3sHoOCTh M PAIMOHAIBHOCTD CO3/IaHMs KHHEMAaTHUECKOH
ACHMMETpPHH TIPH AJIEKTPOKOHTAKTHOM HaruiaBke. [IpoBeneHo MccieaoBaHue BIWSHUS BEIWYMHBI KO HUINEHTa KH-
HEMaTHYECKOM acCHMMETPHM Ipolecca 3JIEKTPOKOHTAKTHOM HAaIUIaBKM Ha TPOYHOCTh CIIEIJIEHHS HAIJIaBIEHHOTO
(DYHKIIMOHAIEHOTO CJIOS C ITOBEPXHOCTHIO JIETalM. Y CTAHOBJIEHO, YTO IIPU HCIIOJIb30BAHUH KHHEMATHUECKOH aCHMMeET-
PpUM TP AIIEKTPOKOHTAKTHON HAIUIABKE JICHTAMHU YPOBEHb KacaTENbHBIX KOHTAKTHBIX HAIPsDKEHUH B 30HE KOHTAaKTa
3NEKTPOAHOM JIEHTHI ¢ OBEPXHOCTHIO JETANM YBEIUYMBACTCS U, KAaK CIEACTBUE, NMOBBIIIAETCS NPOYHOCTh CLEIUICHUS
TIOKPBITHSL C OCHOBHBIM MeTajuioM. [IprBezeHb! onTHMaibHble 3HaYeHUs] KodQQUIMeHTa KHHEMaTHIeCKOH acuMMeT-
puH, odecrieunBarole KauecTBEHHOE (POPMUPOBAHUE TIOKPBITHSI.

KnroueBbie c10Ba: KOHEYHO-3JIEMEHTHOE MOJIEIUPOBAHHUE, JIEKTPOKOHTAKTHAsl HAIUIABKA, IIPOKATKA, HAMps-
KEHHO-/1e()OpMUPOBAHHOE COCTOSIHUE, KHHEMAaTHYeCKast ACHMMETPHS, IPOYHOCTh CLICTUICHHSI.

Bboposuxk I1. B. OTHOCUTE/ILHOE BHEPEHHE 10 CKOJIA MPU pe3Ke MeTaJIa HA HOKHUIIAX B XOJIOJHOM CO-
crosinuu // OGpadoTka maTepuasioB napjienuem. — 2018. — Ne 1 (46).

BoinonHeHbl TeOpeTUUEeCKUue M DKCIEPUMEHTANTbHBIE UCCIEIOBaHUsI Mpollecca pasjeieHns MeTaulonpoKaTa
B XOJIOJIHOM COCTOSIHMY Ha HOXKHHIIAX C TapaJICIbHBIMU HOXAaMHU C LIENIBbI0 pa3pab0oTKU MaTeMaTHIeCKOW MOJICITH pac-
YyeTa OTHOCHUTEIIBHOTO BHEIPEHHUS O CKOJIa MPH pe3Ke MeTajula Ha HOXHMIAX, MMyTeM peau3aliy IUIaHHPOBAaHHOTO
JKcnepuMeHTa Ha Oa3ze mopenupoBanust MKD. HccnemoBanus 0a3MpoBaiuch Ha pa3pabOTaHHOW MaTeMaTHUCCKOMN
2D mopenu mporiecca pe3kd NapauielibHbIME HOKaMu. [1o pe3ynpTaTtam HccleoBaHUN OTMEYEHO, YTO Ha BETMYHHY
OTHOCHUTENILHOTO BHEJIPEHUS JI0 CKOJIa OKA3bIBAIOT MpeJeN MPOYHOCTH U Mpeiell TEKYy4eCTH MaTepuala, OTHOCUTEIHHOE
yIUIMHEHHE TI0CJIe Pa3pbiBa, COAEp)KaHUE YIIIepoa, BEICOTA Pa3pe3aeMOoro CEUeHUs! U CKOPOCTh JIBIKEeHHUS Hoxa. [lo-
JIy4eHO YpaBHEHHE PErpeccHH, MO3BONSIONIEE ONPEAEIUTh OTHOCUTEIFHOE BHEPEHUE 1O CKOJa MPH pa3AeiIeHUU Me-
TAJJIONPOKATa Ha HOYKHUIIAX B XOJIOAHOM COCTOSIHUH C JIOBEPHUTENbHBIM HHTepBaoM t+ 5 %. Pe3ynbratel paboThl MOTYT
OBITh PEKOMEH/IOBAHBI K UCIONB30BAHUIO NPU MPUHATHH MPOSKTHO-KOHCTPYKTOPCKHX M TEXHOJOTMYECKUX PELICHUH
B BONPOCAX XOJOIHOIO Pa3AeiICHHU METalla Ha HOXKHHUI[AX.

Kiro4eBble ¢JIOBa: OTHOCUTENFHOE BHEIPEHUE IO CKOJIA, pa3elicHHe METAJIONPOKaTa B XOJIOIHOM COCTOS-
HHMH, HOXKHHUIIBI.

I'pudkos J. I1., looponocos I0. K., CemnuxoB U. A. UccnenoBanue BJIMAHUSA paauyca u3ruda 3zaro-
TOBKH Ha JHEpProcujoBble NMapaMeTpbl mpouecca npodpuierndoku // O0padoTka MaTepHajioB AaBJeHHEM. —
2018. — Ne 1 (46).

[Ipou3BOACTBO M NMpPUMEHEHHE THYTBIX MPOGMIeH — OIMH W3 BaXKHEWIIMX IMyTel CHIKEHUsI dHeprosarpar
1 METAJUIOEMKOCTH M3JIEIIMH, MOBBIIIEHH KauecTBa MAIIUH U coopyxeHui. ToqHoe omnpeneneHne S3HEpProcHIOBBIX Ta-
paMeTpoB mporecca NpoduiernOKy Mo3BONAET CHU3UTh METAIOEMKOCTh U, KaK CJIEICTBHE, CTOMMOCTh arperaros.
Ha ocHOBe peanu3aniy TPEeXMEPHOH KOHEYHO-IEMEHTHON MOAENH Iporecca NpOGHIErnOKd HUCCIENOBAaHO BIIUSHUE
pamryca ToArnOKa 3aroTOBKH Ha DHEPTOCHIIOBBIC TTapamerpsl. Momerb Obita paspaborana B cpeae Abaqus CAE, urto
MIO3BOJIMIIO  YYECTh TPEXMEPHBIH XapakTep TEUeHWs M YHNPOYHEHHE MaTepuala, OMNpeaeTuTh HalpsKeHHO-
1e(hOpPMUPOBAHHOE COCTOSHUE, & TAKKe CUITy U MOMEHT NpOoQuiIernOKu. AHaIN3 MOTYYSHHBIX Pe3yIbTaTOB OQHO3HAY-
HO YKa3bIBaeT Ha CHIDKEHHE CHIIBI 1 MOMEHTa NMPOQHIMPOBAHMS CO CHIKEHHEM pajanyca raiaTeneH, 4To KOppelupyeT
C pe3ynbTaTaMi KOHEYHO-Pa3HOCTHOTO MOAENHUPOBaHUs. [IpH 3TOM I paccUMTaHHOrO THIa PO yMEHBIICHHE
paaunyca rantenu ¢ 5 1o 1| MM cuna cEr3miack B 1,4 pasa, a MomeHT — B 1,7 pasa. B To ke BpemMs ypOBEHb HANPsHKEHUN
u neopMarmii ocTajcs TaKUM ke, YTO CBHACTENBCTBYET O MPEUMYIIECTBEHHOM BIIMSHUHM Ha SHEPTOCHIIOBEIE TapamMeT-
PBI IPOTSDKEHHOCTH o4ara JedopMarum.

Karwuesbie ciioBa: npoduiernoka, Kanuop, Tpoduiib, HAMPSHKEHHO-Ae(hOPMUPOBAHHOE COCTOSTHHE, MaTeMa-
THUYECKast MOZIENb, METOJ KOHEUHBIX JIEMEHTOB.

TapacoB A. @., AatyxoB A. B., I'pudkos J. I1., Cananaiiko A. 1. KoHeuHO-371IeMeHTHOe MOAEeTHPOBA-
HHUe Npoluecca NPOKATKH € MCMOJIb30BaAaHHEM MHTEHCHBHOIO NMJIACTHYECKOro Je()opMuUpoBaHus 3aroToBok // O0-
paborka MmaTepuanoB aasiaennem. — 2018. — Ne 1 (46).

B pabote paccMoTpeH Tpomecc WHTEHCHBHOM IUTACTHYECKOW NedopMamuyd Ha OCHOBE IPOKATKA
CO CKpYYIHMBaHHEM 3arOTOBKH. TEeXHOJIOTHS 3aKII0YaIach B MOCIEIOBATEIbHON MPOKATKE 3aTOTOBKH B KJIETH C TTIaJKOH
00YKOIl BaJKOB U B KJIETH C KATHOpOBaHHBEIME BasikaMu. KanmnOp mpencraBisut coOoil mapauiesorpaMm, HaKJIOHSHHBIH
Ha Yroil KpydeHus 3arotoBku. Ha »sddexTtmBHOCTH maHHOTO mporecca BIAMAET pPS MApaMeTpoB, a HMEHHO
reOMEeTpHUECKHE pa3Mepsl U hopMa Karopa, pacCTOSTHNE MEXKAY KIIETSIMH, PaIlyCchl BAJIKOB, 00XaTHE B IIEPBOH KIIETH,
MEXKJIeTeBoe HaTsbkeHne. Ha ocHOBe TpEXMEpHOW KOHEYHO-3JIEMEHTHOH Mojenu OBUIO MCCIIEAOBAHO BIIMSHUE yrila
HaKJIOHA Py4bsl KaInOpa W pacCTOSHHS MEKAY KJISTAMH Ha pacrpezeneHue aedopManny o CeYeHnIo 3aroToBKU. bruto
YCTaHOBIICHO, YTO HamOoliee PArMOHAIBHBIM SIBISETCS yroji HakIoHa pydbs oT 15 mo 20 rpamgycoB. MeHpIIMH yron
HaKJIOHA TPHUBOAUT K HAPYIICHWIO YCIOBHS 3axBaTa METAJUIa BaJKaMH, OONBIIMH — K CHIDKEHHIO 3(QEKTUBHOCTH
nporecca. Takke YCTaHOBIICHO, YTO HAnOOJee PallMOHAIBHBIM SIBIISICTCS] pACCTOSTHAE MEXIY KIETAMH 125 MM.
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KaroueBble cjioBa: MHTEHCHUBHAS INIACTHYECKAS ;:[e(l)opMauI/m, IMpOKAaTKa, KaJ'II/I6p, Kpy4C€HUEC, HAIPAKCHHO-
I[e(l)OpMI/IpOBaHHOe COCTOSAHHE, MAaTCMATHYCCKasA MOACIIb, MCTOA KOHCUHBIX 3JICMCHTOB.

Yurupunckuii B. B., Ilytnoxu A. 10., Jleeunkas B. A. Harpy:xeHne miacTu4yeckoil cpeabl B yCJIOBHAX
acCHMMETPHYHOI0 IJI0CKOro Bo3aeiicTBus // O6padorka MaTepuanos naBiaennem. — 2018. — Ne 1 (46).

Ha 6a3e merona rapmonndeckux (yHKIMHA pa3paboTaHa MaTeMaTHIECKast MOJIENIb aCHMMETPUYHOTO Harpyxe-
HUS ovara JeopMalyu ISl TNIOCKOH 3a/1a4i TEOpUH IUIaCTUYHOCTH. VICTIonb3ys rpaHUYHbIE YCIIOBUS, YIUTHIBAIOIIEE
TIepeMEHHOE TOJI0KEHHE HAKIIOHHOH TUIOMIAIKH B 30HE KOHTAKTa, 1 OCOOCHHOCTH PELIeHUs 3aMKHYTON 3a7ia4l TEOPHU
IUTACTUYHOCTH, MaTEeMaTHYECKH TPEICTaBIIeH MPOIECC IUIACTUYECKOro (POPMOM3MEHEHUSI €JMHBIM BBIPAKEHHEM IS
Bcero ouara jgedopmarmu. [lokazano, 4To MoJenb aieKBaTHO pearupyeT Ha U3MEHEHUS TEXHOJIOTHYECKHUX I1apaMeTpoB
Tpolecca Npy aCHMMETPUYHOM Harpy)KeHHH. JTO HO3BOJISIET YIECTh TaHHBIN (haKTop BIUSHUS Ha KOMIIOHEHTHI TEH30-
pa HanpsDKeHUH IUIOCKOH 3anaun. Binusaue gakropa ¢popMbl, koddduirieHTa TpeHus U yria 3axBaTa COBIAJaeT C JH-
TepaTypHBIMH JaHHBIMH, OITyOJIMKOBAaHHBIMU B OTKPBHITOW IeyaTd. PacrnpenelieHHe KOHTaKTHBIX HOPMAaJIbHBIX Harlps-
JKEHUH XapaKTepu3yercs KpaiHedl HepaBHOMEPHOCTBHIO IPH MPOKATKE TOHKUX IOJOC M YMEHBIIEHUEM BIIUSHUS KOH-
TAKTHOT'O TPEHUSI, T. €. PABHOMEPHBIM pacIpe/ielieHHEM I10 JJTUHE IyT'H KOHTAKTa, IIPH MPOKATKe TOJICTHIX TOJIOC.

KaroueBsbie ciioBa: rapMoHnueckne GpyHKINY, TUIOCKas 3a7jada, aCMMMETPUsI Harpy)KeHHsl, HalpsSHKEHHOE CO-
cTostHUE, (PaKTOPBI BIIMSHHUS, aHATUTUYECKOE PEIICHHE.

Amkees K. A., Anapesimenko B. A., Aoqupamanos C. T. HcciaenoBanne npouecca 3akpbITOi IITaMm-
NMOBKM, pealu3yloleil MHTEHCHMBHbIE IUIacTudeckue aedpopmauum / O0padoTka MaTepuaioB JaBJIeHUEM. —
2018. — Ne 1 (46).

[TpuBeneHsl pe3yiabTaThl UCCIEAOBaHUS Tpolecca eOPMUPOBAHUS B 3aKPBITOH MaTpHIlE, peaH3YIOILEero
WHTCHCHBHBIC TUtacTudeckue nedopmanuu. Jns uccnenoanust WIIJ] B 3akpbITOil MaTpuile MPEABAPUTEILHO OBLIH
IMPOBEICHBI na6opaToprIe OKCIIEPUMECHTBI C HCIIOJIB30BAHUEM MHOT'OCJIOMHBIX TUIACTHIMHOBBIX 06pa3u013, a TaKXxe
QIIOMUHHUEBBIX 00pa3loB. AHANN3 Pe3yIbTaTOB UCCIENOBAHMS C MOMOUIBIO MCIOIBb30BAHMUS ITACTHIMHOBBIX, AJIFOM -
HHUEBBIX 06pa3u013 1 KOMIIBIOTEPHOI'0 MOACIMPOBAaHUA IMOKa3aj, 4TO B O6’beMC 3aroTOBKH pCaIN3yrOTCSI MHTCHCHUBHBIC
IacTuueckue aedopmaiui, KOTOpble MHTEHCHU(DUIUPYIOTCS C YBEMUYEHHEM KOJIUYECTBA LUKIOB Je()OPMUPOBAHHUSL.
Kpome Toro, cpaBHUTEIBHBIN aHANN3 MTOKa3aJl XOPOLIYI0 KOPPEAILHUIO pe3yIbTaTOB KOMIBIOTEPHOTO MOJICTUPOBAHUS
1 9KCHIEPUMEHTANIBHBIX J[AHHBIX, HAOJI0AAETCs MIACHTHYHOCTh M CXOIMMOCTh HOJYYEHHBIX 3HAUYEHHH. DKCIepUMEH-
TaJbHBIE UCCIIEOBAHUS TIOKA3aJIM, YTO C YBEJIMUYCHHUEM LIMKJIOB Je()OPMHUPOBAHHUS YBEIMYUBAETCS IPOYHOCTh METaJlIa
U ApyrHe MOKa3aTeNy 0 CPAaBHEHHUIO C HCXOAHBIMH 3HAUYCHUAMHU.

KiroueBble c10Ba: MaTpulla, MyaHCOH, KOHTEHHED, 00pa3iibl, 3aroTOBKH, Je(opMarius, HarpsHKeHHe.

Omapos I11. A. UaTencuduxanus popMon3MeHAOIUX onepanmii // O6padoTka MaTepuaaoB AaBJeHHU-
em. —2018. — Ne 1 (46).

[Nokazana Bo3MokHOCTh MHTeHCHUbHKanun MOUD nyrem npensapurensHoii 00paboTku 3aroroBku UMII. Ta-
Kas 00paboTKa MPUBOAUT K YMEHBIICHUIO TOBEPUTEIHHOI0 HHTEPBaIa TOUEK JHarpaMMbl IPeieabHOro e opMUpoOBa-
nus B (1,3-1,5) pasza. Caenana olieHKa IpeeinbHOr0 (OPMOM3MEHEHHs] 3arOTOBOK M3 JIETKOIUIABKHX MaTepualioB
B ycnoBusix MOU®. Pa3paborana pacdeTHO-IKCIIEPUMEHTANIbHAS METOJMKA TMONYUYSHHs] AUArpaMMbl MPEACIbHBIX Jie-
(opManuii TOHKOIMCTOBOTO MeTajlIa Uil IPOLEccoB (POPMOBKH MOABIKHEIMU cpefaMi. CyTh METOIUKH 3aKITI09aeTCs
B pa3pylIeHHH o0pa3LoB JaBleHHEM MNOIUypeTaHa. M3Mmepsiercs TommuHa oOpas3na BOJIHM3M 30HBI pa3pyIISHUS WU
nIeifikooOpa3oBaHus W BeMHCHAETC Aedopmanus mo TonmuHe. COOTHOIIEHUS MEXIY IVIaBHBIMH JAe(opMalisMH
OIPEeIeTSFOTCS Ha OCHOBE M3BECTHOM KPUBOH Ae()OpPMAaLIOHHOTO YIIPOYHEHHS MaTepHuala.

Knrouesble cjoBa: nHTeHCHpUKAIH (HopMO0OOpa3yomuyX ONepalyi, JUCTOBAs IITAMIIOBKA MOABM)XHBIMU
cpefamMy, MarHUTHO-3JIACTOMMITYJIbCHASI INTaMIOBKA, HaNpsDKEHHO-Ae(OPMUPOBAHHOE COCTOSHHE, JUarpamMma Ipe-
JeTBHBIX JedopMarmii.

Tapanenko M. E. MeToa cHU:KeHHs1 KOPOOJIeHHs JUCTOIITAMIOBAHHBIX AeTajeii / O0padoTka MaTepu-
ayioB gaBiaenuem. — 2018. — Ne 1 (46).

[IpemtoskeH HOBBIM METOI 3HAYUTEIHHOTO CHIDKEHHS KOPOOJIEHHs (TIOBOIOK, MeTUIaHAIMK) KPYHMHOTradapuT-
HBIX JIUCTOBBIX JieTajlell, IpeaHa3HaYeHHbIX, B OCHOBHOM, JUIs COOPKH aBTOKY30BOB U JPYTHX Y3JIOB H IIPUOOpPOB, Tpe-
OYIOIIHUX BBICOKOH TOYHOCTH M3TOTOBJICHHS. MeTo IpruMeHNM TIpH (GOopMOOOpa3OBaHIH JeTaei u3 1edopMaIrmoHHO-
VIIPOYHSIOIUXCS MaTepHajoB. B OCHOBY MeTona MONOXKEHO co3JaHue B JeOpMHUPYEeMOM MaTepHaje WMITYITECHOTO
Harpy)keHusi, COTJIACOBAHHOTO C TIEPUOIOM PeaKCallii OCTATOYHBIX HANPSDKEHUH ONMpEeAeNICHHOro MaTepuana. Merox
peanu3yercst npud (HOPMOM3MEHEHHH Ha MHOTOKOHTYPHBIX OJIEKTPOTHIPABIMYESCKUX Ipeccax C MPOCTPaHCTBEHHO-
BPEMEHHBIM YIIPaBJICHUEM HarpY:KeHUS.

KiioueBsble cjioBa: 0CTaTOYHBIC HANPSDKEHHS, YIIPYTasi M IUTacTHYecKas AeopMaliy, UMITYJIbC Harpy)XeHHs, Iie-
pHOZ, YacToTa, YIpaBJieHHEe Harpy>KEHHEM, MOCIIEI0BATENFHOCTh e OpMHUPOBAaHHS, TEXHOIOIHYECKas HaClIeICTBEHHOCTb.

TurtoB A. B., Bacos A. 10., Jlappunenkos A. /I., Bummmescknuii II. C., JIsicenko O. H., Tutos B. A. He-
KOTOpbIe 0COOEHHOCTH H30TEePMUYECKON IITAMIOBKH TOYHBIX JeTajlell ¢ TOHKOCTeHHbIMHU dJjieMeHTamu // Q6pa-
6oTka MmaTepuasoB napienuem. — 2018. — Ne 1 (46).

[IpoBeneH aHamU3 MEPCIIEKTUBHBIX MPOIECCOB (HOPMOOOPa30BaHUS TOHKOCTECHHBIX AJIEMEHTOB KOHCTP YKITHA.
OO00CHOBaHBI IPEUMYIIIECTBA HCIOIH30BAHUS M30TEPMHUIECCKOM IIITAMIIOBKH ISl M3TOTOBJICHUS MOHOKOJIEC PA3IMIHOTO
tuma. [IpemnokeHa KOHCTPYKTOPCKO-TEXHONOTWYecKas Kiaccupukamus aeraneli ¢ TOHKOCTEHHBIMH 3JICMEHTAMH
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Ha IpuMepe MOHOKOJIEC. BBITIONIHEHO YHCIEHHOE MOEIMPOBAHME IPOIecca M30TEPMHUYECKOH IITAMIIOBKH THITOBBIX
npencraBuTeseil MOHOKOJIEC ¢ paJlajbHBIM M COOCHBIM pacnonoxenueM sonatok B CAD/CAE Deform 3D. Iposene-
Ha OIIEHKAa BJIMSHHS YHEPIOCHJIOBBIX IAapaMeTpPOB M HANPSUKEHHO-Ie()OPMUPOBAHHOIO COCTOSIHUS TpH (popmMoodpazo-
BaHHM MOHOKOJIEC, TIEPEMENICHHUs] MaTepHalbHbIX YaCTHI] 3ar0TOBKHU IIPY 3alloJHEHUH pabodeli moiocTH mTamia. lo-
JIy4eHbl ONTHMHU3UPOBAHHbIE TEXHOIIOTHYECKHE TTapaMeTphl IIpoliecca: CKOpOCTh JeopMUpOBaHHs, HEOOXOIMMOE YCH-
nre 1ehOpMHUPOBaHUS, TEMIIEpaTypa HarpeBa, a Tak)Ke reoMeTpHs padouel momocTH mramna. [lokasano, 4To IpH 1p o-
eKTUPOBaHUHU IpolieccoB (HopMooOpa30BaHUI HEOOXOAUMO YUUTHIBATH UCIIONB30BAaHUE PECYPCa INIACTUIHOCTH.

KnaroueBbie ciioBa: m30TepMuyecKas IITaMIIOBKA, MOHOKOJIECO, TOHKOCTEHHBIE JJIEMEHTHI, JIONATKA, METOI
KOHEUHBIX AJIEMEHTOB, BSI3KOIJIACTHYECKasl MOJIEIb, CBEPXILIACTHYHOCTD.

Kpusnosa O. H., JIyruenko H. A., Ky3smunos U. U., Ilnys;xaukoB B. A. UccnenoBanue u aHAJIN3 Kave-
cTBa MeTU3HOI npoaykuuu // O6padoTka maTepuasioB nasjeHuem. — 2018. — Ne 1 (46).

Hens paboThl — UCCIEAOBaHNE M AHAIN3 SKCIIEPUMEHTAIBHBIX U CTATUCTUYECKUX HEBBITIONHEHUH TpeOoBaHUI
MHOTOMEPHOr0 KadecTBa npoBoioyHor mpoaykiuu tumna 2,30-T111-1[1 TOCT 3282-74, npousBenenusix B TOO «Kaz-
Mertus». IlpencraBieHbl pe3ynbTaThl 00paOOTKH IKCIIEPUMEHTAIBHBIX M CTaTHCTHYECKUX IAaHHBIX, CTATUCTHYECKHUH
aHaJIM3 10 HEBBIOJHEHUIO TPEOOBAaHMWIT MHOIOMEPHOTO KayecTBa MPOBOJIOYHOM MPOAYKIMHU 110 COBOKYITHOCTH MeXa-
HUYECKHX CBOWCTB, mpoumsBereHHoid B TOO «Kaz-Metizy. OmnpeneneHbl YCIOBHbIE BEPOSTHOCTH Ne(EKTOB MNpH
TIPOU3BOJICTBE MPOBOJIOKH U MX Pa3iIMYHBIX codeTaHuil. [locTpoeHbl THCTOrpaMMBl IO COYETaHHUSIM HauOosee Ba)KHBIX
nokaszatesneld. IIpousBeneHa CTpykTypu3alus BapuaHTOB HapylleHus kadecTBa. OLIEHKY COCTOSIHHS KayecTBa BBINOJ-
HWIN C UCHIOIb30BAHUEM OTHOCHUTENIBHOTO MTOKA3aTeNsl — SHTPOMHUH.

KnroueBble ci10Ba: MpoBOJIOYHAS MPOAYKIINS, COBOKYITHOCTh MEXAaHUYECKUX CBOMCTB, aHAJIHU3 U OLIEHKAa MHO-
TOMEpHOI'0 KayecTBa.

Pozos 0. I'. HanpsizkéHHoe cocTOosiHMe TPYOUaTOl 3aroTOBKH B ONepanisiX HePpaBHOMEPHOI0 00:KuMa
u pa3zaauu // O6padoTka MmaTepuasioB aasjaenuem. — 2018, — Ne 1 (46).

[pemnoxkeH cnocod M3roTOBJIEHUSI OCECUMMETPUYHBIX TOHKOCTEHHBIX TPYOUaThIX M3AEIUN HEKPYIJIOro Tore-
PEYHOro CeueHusi METOAOM NPOTAIKUBAHUS TOHKOCTEHHOW TPyO4YaToi 3arOTOBKH B MPOQMIbHBI HHCTPYMEHT U pac-
cMOTpeHbl ocobeHHOCTH Tporecca. [lpemnoxkena meronuka pacuéra kodhuuueHToB (GOopMOM3MEHEHHs TPyO4aTon
3arOTOBKH B ONlEpalUsIX HEPAaBHOMEPHOIO O0XKHMMa M Pa3[avd IPHU U3TOTOBJICHUH OCECUMMETPUYHBIX TOHKOCTEHHBIX
TpyOUaThIX U3aeauii Hekpyrioro npoduis. [Tonyuenst Gpopmysbl i pacyéra 1 onpeneneHbl GakTopbl, BIUSIONME Ha
BEJIMYMHY NPHUPALICHNUs MEPUANOHAIBLHOIO HAIPSDKEHHS B OMepalusax 00XKHuMa M pa3iayd, BOSHUKAIOIIETO H3-3a H3IH-
0a creHku JedopmMupyemoit TpyOUaTON 3aroTOBKM IPU M3TOTOBJICHHH OCECUMMETPUYHBIX TOHKOCTEHHBIX TPYO4aThIX
W3AENUIA HEKPYTJIOro IONEPEYHOro CEYeH s C MPOQUIBHBIMY JIEMEHTaMH, NapauieIbHBIMU IPOJOIBHON OCH, U 00pa-
3YIOIIMMH BHHTOBYIO IOBEPXHOCTh. OmpezeneHa BeIMYMHA MUHHUMAJIBHOTO paguyca M3ruba CTEHKH B HONEPEYHOM
ceyeHnu JedopMUpyeMoil TpyOUaToll 3ar0TOBKH B OIEpalyax o0KUMa U pa3fgadyd IPH U3TOTOBICHHH OCECUMMETPHY-
HBIX TOHKOCTEHHBIX TPYOUAThIX M3/ENUA HEKPYTIIOro mpoduis.

KnroueBble ciioBa: TpyO4aTtas 3aroToBKa, TpyOdaToe W3Jelie, HEpaBHOMEPHBIH O0XXKHM, pa3jada, OCecHM-
METPHUYHBIN HEKPYTJIbIi poduib, koddduimeHt GopMoru3MEHEHUsI, U3TUO.

3aropsinckuii B.I',, TaiikoBa T.B. HccienoBanne BiIMsHMSI TOJIUMHBI TNPOCTIOHKU HHTEPMETAILINIOB
Ha CONPOTHBJIEHHE HA OTPLIB CJIOEB OUMeTaIa Meab-aaroMunuii / O6padorka matepuasioB naBienneM. — 2018, —
Ne 1 (46).

IIpocnoiika HHTEPMETAIUTHI0B, 00Pa3yIONIUXCS [IPU HONTYYECHUH OUMeTanIa MEeAb-ATIOMUHN IITAKHPOBAHUEM
B3PBIBOM, BIIMSIET HA CONPOTHUBIICHNE HA OTPHIB COEAMHEHH coeB. PaboTa mocBsIeHa BEIOOPY 1 ONpPEENeHUIO0 mapa-
METPOB MAaTEMATHYECKOH 3aBUCHMOCTH, OIMCHIBAIOUICH BIMSHUS TOJNIIMHBI IPOCIOWKN HA CONPOTHBIICHHE HA OTPHIB
COEIMHEHUS CII0EB. MeXaHW4IEeCKUE UCTIBITAaHMS BBITOMHIINCH IO CTAHAAPTHONW METOAMKE, MPUHATON NPH UCIBITAHIN
Ha OTPBIB CJIOEB OMMETAJIMYECKUX JIMCTOBBIX 0Opa3ioB. MaremaTtmdeckas oOpabOTKa pe3ylbTaToOB SKCIEPUMEHTOB
BBINOJHANACH C UCIOIb30BAaHNEM YHCICHHOTO METOa ONPEAEIECHN aHAINTHIECKOrO BuAa (DyHKIINM [UIs HEMUHEHHOMN
3aBHCHMOCTH M YTOYHEHUsI KO3(h(PUIMEHTOB IO METOly HAaUMEHBIINX KBaJpaToB. BriepBble KOIMYECTBEHHO yCTAHOB-
JIEHO, YTO MCKOMasi 3aBHCUMOCTH OJIDKe Bcero K jorapupmudeckord Gyakmwm. s momydeHHO# orapudMmdaeckoit
3aBHCHMOCTH METOJIOM HAaUMEHBIINX KBAIPAaTOB HalACHbBI 3HAUECHHSI KOO (PUIIMEHTOB MPH MEPEMEHHOM.

Knrouesble ciioBa: GMMeTau Meab-allOMUHIHN, TUTAKUPOBAHUE B3PBIBOM, MPOCIIONKA HHTEPMETAIUTHIOB, CO-
MIPOTUBIICHHUE HA OTPHIB, 3aBHCUMOCTb.

Besomenko B. A., Bo3usk A. B., Bo3usik 10. B., /Imutpenko B. 0., CaBuenko b. M., Yumxo B. B.
BiusiHue pPaBHOKAHAJBHOW MHOIOYIJVIOBOl 3KCTPY3MM HA CTPYKTYPY M CBOMCTBA NOJMMEPHBIX KOMIIO3UTOB
pa3iMuHoif apxuTeKTyphI // O0padoTka MaTepuaioB naBieHnem. — 2018. — Ne 1 (46).

[Tokazano, 4To paBHOKaHambHass MHOroyrioBas 3kcTpy3ust (PKMVYD) sBusercs s ¢dexTnBHBIM criocoOom
CTPYKTYPHOH MOAM(UKAIMH MOTUMEPHBIX KOMIIO3UTOB Pa3IMYHON apXUTEKTYpHl U OTKPHIBAET HOBBIE BO3ZMOXKHOCTH
B ynpaBiieHHH uX Mopgornorueii u ceoiictBamu. PKMVYD mo3BosisieT moBBICUTE IUIOTHOCT, YAApHYIO BA3KOCTh U JHHA-
MHYECKUN MOIyIb ympyroctu cioucteix kommozutoB PET/ABS u PET-G/ABS, momydensbix FDM-mpomeccom.
B cnyqae monmumepnsix HaHokomno3uToB LLDPE/CNTs PKMVYD crocoOcTByeT yBEIMYEHHIO 3JIEKTPUYECKON
npoBoanMocTH, Moxyinst FOHra, mpenena TeKy4ecTH, OTHOCHUTENBHOTO YIUIMHEHUSI M yJapHOH BSI3KOCTH. Y THOPHIHBIX
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nonmumepHbIX KoMmno3utoB LLDPE-CaCO3-C 3HaunMTeNbHO MOBBIIIAETCS MUKPOTBEPIOCTh M CHIDKAETCSl CTETIEHb ee
AQHM30TPONHH BCIleNCTBHE (POPMHUPOBAHUS OPUEHTHPOBAHHON CTPYKTYPHI IIOJIMMEPHON MATPHIIBI U YBEJIIMUEHHS CTeTIe-
HU €€ KPUCTAIUIMYHOCTH.

Kiro4eBbie cy10Ba: moiavMepHbIE KOMIIO3UTHI, PaBHOKAHAJIbHAS MHOTOYIJIOBAsl SKCTPY3HUsl, MUKPOCTPYKTYpa,
(u3nUecKre 1 MEXaHNIeCKHe CBOICTBA.

Bonpapenko C. B., I'pungun A. 10., [llanep M. Biansinue X0101HO0i NPOKATKH Ha IV1aIK0i 004Kke Ha Me-
XaHH4YeCKHe CBOICTBA MpeIBAPHUTEIbHO MPO(MIMPOBAHHBIX MOJI0C U3 allOMUHHeBoOro criiaba EN AW-6082 //
O6padorka MaTepuanoB naBjieHneM. — 2018. — Ne 1 (46).

HccnenoBana BO3MOXKHOCTb MOJTYUSHHS TOHKHX TUTOCKHUX T0JI0C U3 amroMuHueBoro cruiaBa EN AW-6082 ¢ re-
TEPOreHHBIMH TI0 NIMPUHE MEXaHUYECKMMH CBOMCTBAMH ITyTE€M MPOKATKU Ha TJIaJIKOW O00YKe MpenBapuTENbHO MPOQu-
JIMPOBAHHBIX II0JIOC, TIOJNIYYEHHBIX BAJIKOBOW DPa3JIMBKOM-NIPOKATKOW. DKCIEPUMEHTAIFHO ONpE/AeNieHa ONTUMalibHas
pa3HHIa MEXTy TONIIMHAMH 3JIEMEHTOB IPOGIINPOBAHHBIX MOJIOC, KOTOpasi rapaHTUPYET MOJydYeHHe MaKCHMaIbHOTO
MIPUpPOCTa OCHOBHBIX IOKa3aTeliell MeXaHMYECKUX CBOWCTB Ha OTHEIBbHBIX 3JIEMEHTax IOJIOCHl, a MMEHHO TMpernelna
MIPOYHOCTH, TIpe/iesia TEKY4eCTH U TBepIocTH. [loiydeHHas pazHuIla MEXAy TOJNIIMHAMH 3JIEMEHTOB MO3BOJIUIIA YTOY-
HUTh OJJMH U3 TEXHOJIIOIMYECKHUX MapaMeTpoB HOBOM 3HeprocOeperaronell TeXHOJNOTHH W3TOTOBJICHUS MOJIOC C TIepe-
MEHHBIMU T10 IIHUPUHE MEXaHUYECKUMHU CBOMCTBAMH C IPUMEHEHUEM OPUTHUHAJIBHOIO YCTPOWCTBA BaJIKOBOW Pa3IMBKH-
MIPOKATKH MPOQHIMPOBAHHBIX M0JOC: TONIIMHY NPOQUINPYIONIEH CTaNbHON JICHTHI.

KaroueBsbie ciioBa: npoduiInpoBaHHas 10J0ca, IFOMHUHUEBBIN CIUIaB, 1eOopMaliusi, TeTepOreHHbIe MEXaHH-
YecKHe CBOWCTBA, XOJIOIHAsI IIPOKATKA Ha TIaJKoi Oouke.

Bacuaes . /1., 3amornabnslii P. A., KoTyn A. I1. K onpenesennio ko3¢ @uuuenTa TpeHUus: NpU X0J10/1-
HOIl MpoKaTKe MO0 IKCNEPUMEHTAIBHBIM 3MI0PAM KOHTAKTHBIX HanpsikeHuii / O0padoTka MaTepHuaioB JaBJie-
Huem. — 2018. — Ne 1 (46).

Y CcTaHOBIIEHO, YTO NPUHATHE TPYOBIX JOMYIIEHHH B KayecTBE MOJeNeil HaNpsHDKeHUH TPEHHs MpPU MpPOKaTKe
TUMA «3aKOHAa AMOHTOHa» Jyis omnpeneleHus Kod(duieHTa TpeHus: N0 SKCHEPUMEHTAIBHBIM IIOPaM KOHTaKTHBIX
HaNpsHKEHUHM MPUBOIUT K MOMYYSHHIO OIIMOOYHBIX 3HAYSHUH TaHHOTO mapamerpa. [ nmoixydeHus: HaJIe)KHBIX TaHHBIX
0 K03 duIMenTe TpeHus Npu NPOKATKE 110 HIKCTICPHUMEHTAIBHBIM 3II0PaM KOHTaKTHBIX HAIPSDKCHUH HEoO0XoanMa Kop-
PEeKTHas MOJIeNb HaNpsHKeHUH TpeHus npouecca. Ha 6a3e HOBoW Moneny HaNpsHKEHUH TPeHHs, YIUTHIBAIOMIEH 3aKOHO-
MEPHOCTH KHHEMAaTHKU o4ara aeopManuy Ipy IPOKaTKe TOHKUX MOJIOC, CO3/laHa U pealn30BaHa COBPEMEHHAsl METO-
JMKa onpeneieHus KodhuienTa TpeHHs 1o SII0paM KOHTAKTHBIX HamnpspkeHHiH. C MCIOIb30BaHUEM NpeIoKEeHHON
METOAUKH IIOJydeHbl HOBBIE JAHHBIC O BeMM4YMHE KOd()(HIMEHTa TPEHUs NMPU XOJOAHOH MPOKATKE IO SKCIEepUMEH-
TaJIbHBIM 3IIOPAaM KOHTAKTHBIX HampspkeHui. COmocTaBIeHHe 3THX JAAHHBIX ¢ KO3 GHUIMEHTAaMU TPEHUs, ITOTy4EeHHbI-
MU JPYTMMH METOJAaMH, IOKA3aJI0 UX XOPOILIee COOTBETCTBHUE, YTO CILY:KUT IOATBEPKIACHUEM TOYHOCTH M HAaJEKHOCTH
NPEVIOKEHHOH METOAMKH ONpeAeneHuss Kod(Q(HUIMeHTa TpPeHUs IO SKCHEPUMEHTAIbHBIM JIIOpaM KOHTaKTHBIX
HaNPsDKEHUHI U JaeT OCHOBAHUE PEKOMEHI0BATH €€ JUIA MIPAKTUIECKOrO NPUMEHEHUSI.

KnroueBble cioBa: K03()GUILMEHT TpeHHs, KOHTAKTHBIE HANPSDKEHUS, SKCIePUMEHTAIbHbIE SIIOPbI, METOIHU-
Ka, TOYHOCTb; KHHEMATHKA, IIPOKATKA.

EpmaxantetoB K. E., Boixun b. B., Aoumkenos M. 7K. Onepe:keHne MeTa/Jia IpU COPTOBOIl MpPOKaTKe
¢ peaqu3anueil WHTEHCHMBHO# miacTHyeckoii nedopmamuu // O6padoTrka marepuanoB naBiaeHuem. — 2018. —
Ne 1 (46).

[IpuBeneHpl pe3ynbTaThl SKCHEPHMEHTAIBHOTO OMNPEACIECHUS OIEPEXEHUS] TPH COPTOBOM IIPOKATKE C
peanu3anuell MHTEHCUBHOM IIACTHYECKON IedopMalii B HOBOW CHCTEME KalIHOPOBKHU BAaJKOB «poMO-kBampat». Ilpu
MIPOBEACHUH SKCIEPUMEHTa HCIIONb30BaH COBPEMEHHBIM METOJ TEH30METPHUYECKOTO HCCIEA0BAHUS HA YCTAHOBKE
ZET LAB, xoropas mO3BONSET C BBICOKOH TOYHOCTBIO ONPEAEIHTH TpeOyeMble IapaMeTpbl HCCIeIOBaHUs.
Y CTaHOBIIEHO, YTO NIPH HHTEHCUBHOM MPOKATKE C MONIEPEYHBIM CIBUTOM (DaKTHIECKHE 3HAUCHHS ONEPEKEHHUS MeTaia
HIDKE, Ye€M 3HA4YCHHUsS OICPEKEHMS, ONPEJCICHHBIE AHAJINTHYECKUM CIOCOOOM, 4YTO OOYCIOBIEHO CHI)KEHHEM
MIPOJOTBHON CKOPOCTH MeTajyia B odare aedopMaii. Pe3ympTaThl 3KCIEpHMEHTa MPEACTABISIOT ONpENeTICHHBIN
TEOPUTHIECKUI U PAKTUIECKUH MHTEPEC MPHU pa3paboTKe KAITMOPOBKH BaJIKOB.

KnroueBble cioBa: omnepexeHHe MeTalia, MHTEHCHBHO IUIACTHYecKas Aedopmanusi, MONEpEeYHbIH CIBUT,
crcTeMa KalnnOpPOBKH BATKOB, odar aedopMalui, TPaAUIMOHHBIN METOI, COPTOBAst MPOKAaTKa.

Kyxaps B. B., Kypne A. I'. YTouHeHre MeTOAUKM pacyeTa TeIUIOBbIX NOTEPbh MeTAJIa HA HelpPepbIBHbIX
cTaHax ropsiueii npokarku / O6padoTka MmaTepuasios gapaenuem. — 2018. — Ne 1 (46).

B nanHolt paboTe yCOBEpPIIEHCTBOBaHA METOIMKA pacyeTa TEIJIOBBIX TOTEPh METa/lIa MPH Tropsveil MpoKaTke
Ha HETPEephIBHBIX CcTaHax. IIpe/uioxkeHHast MeToiuKa MPUMEHNMa JJIsl HETIPEPHIBHBIX CTAHOB C PA3IUYHOM KOMITOHOB-
KO OCHOBHOT'O TE€XHOJIOTHUECKOT0 00OpYIOBaHMS B JHaIla30HE TEMIIEPATyp, MOAXOIMIINX JUI MOAEIHPOBAHUS TP O-
LIECCOB TOpsTUEeH MPOKATKH, HOpMalu3ytomieil npokatku 1 nporecca TMCP U3 yriaepoaucTsIX ¥ MUKPOIEIHPOBaHHBIX
MapoK CTaJIH.

[IpennoxeH MHXEHEPHBIH pacdeT HEYYTEHHBIX MOTEPh TEMIIEPATyphl packara U3JIydeHHeM U KOHBEKINEH, KO-
TOpBI BIIEpBEIC, Yyepe3 (PaKTOp BPEMEHH, JOMOIHUTEIFHO YUUTHIBACT (aKTOPBI CKOPOCTH IBVOKEHMS IOJOCHL, JIHHY
poJbraira ¥ JUIMHY packata, a TakkKe JUIMHY YT KOHTAaKTa MeTajlla ¢ BaJKaMH. 3aKOHOMEPHBIE CBSI3H MEX/TY TaHHBIMH
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(baxTOpamu, 3aTpadyeHHBIM BPEMEHEM U BENWYMHON MaJICHNS] TEMIIEPATyphl paHee ObUTH HEU3BECTHBI, M3-32 YETO pacyeT
10 M3BECTHBIM METOIUKAaM NMPUBOAWI K 3HAUYUTENBbHBIM ITOTPEITHOCTSM. BO3MOXKHOCTh ydeTa yKa3aHHBIX (paKTOpPOB B
pa3nn4YHON KOMOWHAIMU B 3aBHCHUMOCTH OT CIIOCO0a MPOKATKH packarta (TIOCIIe0BaTeNIbHON MIIM OJHOBPEMEHHOH B
HECKOJIBKMX KIJIETSIX) MOBBIIIAET TOYHOCTh TEXHOJOTMYECKHX PAacueToB, 00eCIeUNBaeT YHUBEPCAIBHOCTh pa3padoTaH-
HOT'O METOJIa OTHOCUTEIBHO Pa3INYHBIX TUIIOB CTAHOB M COCTABIISIET HAYYHYIO HOBU3HY paboThl. Pazpaborana dopmy-
Ja Ui pacuera TOTEph TeMIIepaTypbl MPH CMOTKE PYJIOHOB Ha ycTaHoBKe COilBOX. ®opmyna BHepBbie yIUTHIBACT
BIIMSHHUE Ha TEMIEpaTypy TaKHX MapaMeTpoB, KaK AJHHA IOJOCHL, CKOPOCTh CMOTKH M Pa3MOTKH, TOJIIHMHA TONOCHI,
BHYTPEHHUH pajlyCc CMAThIBAEMOr0 PYJIOHA, BPEMs HaXOXJEHHs packaTa B CMOTaHHOM COCTOSIHMHU. BblnonHeHa mpo-
BEpKa YCOBEPIICHCTBOBAHHOM MOJIENIM Ha (PaKTHYCCKHUX JAaHHBIX, MONydeHHbIX Ha crane 1700 MMK «menu Unbugay,
JAHHBIX Pa3JIMYHBIX aBTOPOB, & TAKXKE B XOJI€ COBMECTHBIX CPABHUTENBHBIX PACYETOB C MHKUHUPUHTOBBIMH KOMIIAHU-
SIMH, B XOJI¢ TIOATOTOBKHU MPOEKTa PEKOHCTPYKIIMHU CTaHa C YCTaHOBKOH ob6opynoBanus CoilBoX. YcoBepliieHcTBOBaH-
Hasl MOJZIESTb MOXKET OBITh MCIOJB30BaHa Il MozenupoBanust TexHonorun TMCP Ha HenpephIBHBIX CTaHax Topsiuei
MIPOKATKH C Pa3JIMYHBIM PACIIOI0KEHHEM OCHOBHOT'O TEXHOJIOTHYECKOT0 000pYIOBaHUSL.
KunrodeBble ci10Ba: MOIEIHPOBaHKE, IUIOCKHUI MPOKAT, TeMIepaTypHbIii pexum, CoilBox.

Oruncknmii U. K., Taparyra K. B., Boctoukmnii C. H. CoBmemeHHble npouneccsl B 00padoTke MeTALI0B
napjaenuem // Odpadorka MmatepuasioB napienuem. — 2018. — Ne 1 (46).

Lenbto siBNIsieTcst aHAINU3 CYIIECTBYIOIIUX CIIOCOO0B M pabOT, MOCBSIIEHHBIX COBMELICHHBIM IpolreccaMm odpa-
0OTKM METaJIOB JIaBJICHHEM, BbIsIBIICHHE 3(P(PEKTHBHBIX METOIOB M TIPHEMOB COBMEILIEHHS ITPOIIECCOB, OI[EHKa TPY/I0-
€MKOCTH UX pealn3alliy, NepCHeKTUBHOCTh NPUMEHEHUs. BBIMONHEH aHanu3 CyIIeCTBYIOIUX COBMEIIEHHBIX MpoIec-
COB TIpH 00paboTke MeTayutoB JaBieHHeM. OTMedYeHa HeAOCTATOuHAss M3YUYEeHHOCTh TEXHOJOTMYECKUX OCOOEHHOCTEH
0a30BBIX M COBMEIIaEMBIX MpoleccoB. [loaTBepikaeHa MEepCHeKTUBHOCTh pa3BUTHS HampasieHus. HeoOXomumbiM
YCIIOBHEM CO3JIaHHsI HOBBIX TEXHOJIOI'MH SIBJISICTCS Pa3BUTHE TEOPETHUCCKMX OCHOB 0a30BBIX oOnacTei 3HaHuil. TexHo-
JIOTUYECKHE pa3pabdoTKU BCETia COMPOBOXKAAIOTCS CO3/JAHUEM JIOTIOIHUTENBLHOTO 000pynoBanus. JlJisi co31aHusT HOBBIX
BHUI0B 060py)103aH1/1ﬂ HeO6X0}II/IMbI YTOYHEHHBIE METOABI UX pacdy€Ta U HOBLIC IPOCKTHO-KOHCTPYKTOPCKUE PEHICHUS.

KnroueBble cjioBa: COBMEIIEHHBIE TPOLIECCH], MIPOKaTKa, KOBKA, BOJIOUEHHE, MIPECCOBAHUE, THOKA, BaJIKOBAs
pa3IuBKa-TIPOKaTKa.

®posios E. A., Yepnas 10. A. JkcnepuMeHTAJIbHOE HCCIeI0BAHNE BJIHSAHUS KOHCTPYKTHBHBIX (aKTo-
POB Ha NMPOYHOCTH KJIEEBOI0 coeJUHeHUs HampasJsiionmx jiementoB YCIIII / O6padoTka MmaTepuaioB AaB-
gennem. — 2018. — Ne 1 (46).

IIpoBeneHsl AKCIEPUMEHTANbHBIE HCCIEJOBAaHHUSA IO OINPEIEICHUIO CTEIEHH BIUSHUS KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX (haKTOPOB Ha MPOYHOCTH KIEEBOIO COCAMHEHMS HAIPaBJIAIONIMX KOJOHOK YHHUBEPCAIbHO-COOPHBIX
HepeHaIaXXMBaeMBbIX [ITAMIIOB € IIOMOIIBIO 00pa30B, UMUTHPYIOIIUX peajbHOE COSAUHEHHE. 3aKPEIUICHHE JIEMEHTOB
HITaMIIa MIPOU3BOAMIIOCE ITOCPENCTBOM 3oKkcuaHoro kiest Mapku OK-3Y0. Onpenenena cTeneHb BIUSHUS KOIHYECTBA
TOPU30HTAJIBHBIX KAHABOK Ha I10CAJ0YHBIX MECTaX KOJOHOK, JBYXCTOPOHHETO 3a30pa B HHUX, LIIEPOXOBATOCTH IOBEPX-
HOCTH COEUHSAEMBIX J€Taslel, a TaKkxkKe JUIMHBI U TUaMeTpa MOCaJOYHBIX YacTel HalpaBIIIONIUX 3JIEMEHTOB Ha MpOY-
HOCTB KJIEEBOTO COCAMHEHHs. Y CTAaHOBIECHO, YTO C YBEIMYEHHEM IBYXCTOpOHHEro 3a3opa a0 0,4-0,6 MM MpOYHOCTH
yMeHbIIanace ot 1,5 1o 2,5 %, MakcumasbHas IPOYHOCTH ITOJydeHa IIPH OECKaHABOYHOM COEAWHEHHH C LIePOXOBATO-
CTBIO CKiIenBaeMoi moBepxHocTu Rz 215. Taxke ompeneneHa MHHUMANBHO TOMYyCTUMAs JJIHMHA COSTUHSIEMOI YacTH
kostonku pasnas (0,7-1,2) nuamerpa.

KnroueBble cjIoBa: 3KCIIEpUMEHTANBHBIN METO/l, YHHUBEPCAIbHO-COOPHBIN NEpEeHaNaXUBAaEMBbIi IITaMII, IPOY-
HOCTb, KJIIEEBOE COCANHEHNE, HAIPABIISIONINE JIEMEHTHI.

SIBTymenko A. B., IIpouenko B. M. Pacuer BajikoB NPOKATHBIX CTAHOB HA MPOYHOCTH U JedopMaLui0
B cpeae AutoCAD Mechanical // O6paGoTka maTepuasioB n1apienuem. — 2018. — Ne 1 (46).

PaccMoTpeHBI BO3MOXKHOCTH T€OMETPHYECKOrO MOJICIMPOBAHUS BAJKOB IPOKATHBIX CTAHOB M BBIIIOJHEHHE
pacyeroB Ha mpouHocTh U aedopmarmio B cucteme CAIIP AutoCAD Mechanical 2018. Panee 3ToT mporpaMMHbIii
KOMIUIEKC HCITONIb30BAaJICA Ul MOJCIMPOBAHHS M pacyeTa BaJIOB PEIYKTOPOB, PbIYAaroB, KYJIAQuKOB M Ap. AeTalei Ma-
e, [1ocTpOeHBI pacueTHbIe CXEMbI M AITIOPHI H3THOAONIMX MOMEHTOB M HAIIPSDKEHMIT BaIKOB YETHIPEXBAJIKOBOH Kile-
TH CTaHa XOJIOJHOW MPOKATKH 1mojioc. OnpenesieHsl OnacHbIe ceueHus 1 Ko UIMEHTHI 3anaca CTaTHIeCKOH U ycTa-
JIOCTHOHM MPOYHOCTH B ITHX CCUCHHAX. BBIOMHEHBI cpaBHEeHUs nonydeHHBIX B AutoCAD Mechanical nanHpIx ¢ nure-
paTypHBIMH pacyeTHBIMH JaHHBIMHU M [TOKA3aHO UX COOTBETCTBHE. MeTooM KOHeuHbIX 31eMeHToB (MKD) BrimonHeHa
OLICHKa HAaINpsHKEHHO — J1e(OpMHPOBAHHOIO COCTOSHHS OIOPHOrO BajKa M ONpENeTeHbl 30HBI BBICOKHX JIOKAIBHBIX
HaIpsDKCHUH Ha TIOBEpXHOCTH Banka. Ilokaszano, uto mporpammusiii komroiekc AutoCAD Mechanical 2018 moxer
OBITh UCIIONB30BaH MPH PacyueTe BAIKOB PabOYMX KIIETeH MPOKATHBIX CTAHOB.

KnioueBsble cioBa: npokaTHas KJIeTh, BaJIOK, IIPOYHOCTb, AedopMaliys, reHepaTop, pacueTHble MOIYJIH, Me-
TOJ] KOHEYHBIX 3JIEMEHTOB.
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AHOTANIL

AmonmH 1O. A. PiBHSIHHA pyXy NPH ocaIKeHHi CMYTH 3 10Bi1bHUM TepTaM // O6podka MmaTepiaaiB TH-
cxom. — 2018. — Ne 1 (46).

Po3rnsHyTO AEKibKa METOAMK BH3HAUCHHS PIBHSIHB PyXY B hopmi Jlarpamka, B TOMY YHCII i3 3aCTOCYBaHHSIM
3araJlbHOi METOIUKH DillleHHs piBHAHB Jlammaca. OOTrpyHTOBAaHO JIBa BapiaHTH PIiBHSAHB PYXY IS OCAJDKCHHS CMYTU
3 BIICYTHICTIO TIEPEMIIIICHh YACTHHOK 3arOTOBKH OO0 IHCTPYMEHTY, IO 330BOJBHSIOTH MOYATKOBUM 1 TPAHUYHUM
YMOBaM, a TAKOX YMOB TOCTIHHOCTI 00'eMy i OYIb-AKOI MPSIMOKYTHOI YaCTHHU BUXI1JHOI 3arOTOBKH, IO MPHIIATAE
JI0 ocelt cuMmeTpii. 3anpornoHoBaHO (OPMYITIOBATH YMOBH TEPTS MPH OCAIKEHHI M0 3CYBY a00 (haKTHUHUM KOOpIUHA-
TaM KpalHiX TOYOK 3arOTOBKM Ha TMOBEPXHI KOHTAKTy 3 IHCTPYMEHTOM. Bin3HauyeHO, IO JJIs IMiABHMINCHHS TOYHOCTI
BHU3HAYCHHS JIOKAJILHUX XapaKTEPUCTHK HAMPYKEHOro i Ae(GOopMOBAHOTO CTaHIB JOIIEHE BHKOPUCTAHHS 3arajlbHUX
pIlIeHb 3 HENMIHIHHUMU KOMILUICKCHO CIOJYyYCHHMH (DYHKINSIMU 1 €KCIEPUMEHTAIbHO OOIPYHTOBAHMMHU TPAHHMYHUMU
YMOBAaMH I10 3CYyBaX YaCTHHOK Ha BUTbHII MOBEPXHI 3aTOTOBKU.

Koarouosi ciioBa: piBHAHHS pyxy, 3MiHHI Jlarpanmka, yMOBH TepTsl, TPaHUYHI YMOBH.

KoankoB S1. I. MeTtoqu MoIeNIOBAHHA €BONIONII MIKPOCTPYKTYPH MeTajly B MpoLecax raps4ioro
miacTuaHoro aegopmyBanus / Oopodxa marepiaiiB Tuckom. — 2018, — Ne 1 (46).

OCHOBHUI BIUIMB Ha CTPYKTYpy MeTaly HaJaloTh XIMIYHMH CKJIaj, TepMiuHa oOpoOKa 1 IIacTH4Ha
nedopmartisi, o MiATBEPHKYETHCS YUCICHHUMHE JJOCHIPKEHHSIMH. 32 IOMIOMOTOI0 TUTACTUYHOI JieopMaltii mpu neBHUX
YMOBax MOXHa CYTTEBO BIUIMBATH Ha PO3MIp 3epHA MeTajly, Ha pO3IOALT KapOifiB i IHIIMX BKIIOYEHb B CTPYKTYpi
MeTaiy, Ha HasBHICTh a00 BiJICYTHICTh MOPOKHHUH B MeTalli. KijbKicHHI PO3paxyHOK I[bOT'O BILIMBY € JIy)K€ BaKJIMBUM
3 MMPAKTUYHOI TOYKH 30pYy. IcHye Oe3niu MmigXOmiB Uil PO3PaxXyHKY €BOIIOIII MIKPOCTPYKTYpH METally B IIpoliecax
rapsidoro MIacTUYHOro JeOopMyBaHHS, SIKi 00'€JHYIOThCS B TOMY, IO BEIETHCS PO3PaXyHOK PO3MIpIB 3epHA Mif yac
CTaTHYHOI, JMHAMIYHOI 1 MeTaliHaMi4HOI pekpucTaiizaiii. B po6oTi 3anpomnoHoBaHa O10K-cxeMa po3paxyHKy po3MipiB
3epHa JIIst poLeciB JeopMyBaHHs 3a CTaiSIMU.

KoarouoBi ciioBa: MikpocTpyKTypa, KyBaHHs, INTAMITYBaHHsI, MOJICIIFOBaHHSI, ieopmallisi, pO3paxyHOK.

Auaiesa JL. 1., Kapramumes /1. A., I'pyakina H. C., YUyuyun O. B. TexHos0oriudi nmpouecu BUIrOTOBJIEHHSA
NMOPOKHUCTHUX JieTajieil Ha OCHOBi 3ac00iB KOMOiHOBaHOro BuAaB/IOBaHHs // OOpodka maTepiajiB THCKOM. —
2018. — Ne 1 (46).

IIpoBeneHo MaTeMaTHYHE MOJENIOBAHHS CHIOBOTO PEXHMMY IpoLecy KOMOIHOBAaHOIO MOCTIIOBHOTO pajiaib-
HO-TIPSIMOT'O BHIABJIIOBAHHS MOPOXHUCTHX JeTajell eHepreTHYHUM METOAOM BEPXHBOI OLiHKH. Bukopucranmii Mmoxy-
JIBHAN MIIXiJ, IO JTO3BOJISE PO3TJSIHYTH MPOLEC MOCIIZOBHOTO BHIABIIOBAHHS MOCTAIHHO 3 PO3AUILHUM aHATI30M
TUCKIB JIe)OPMYBaHHSI 110 ocepeikax aeopMaliii paaiaibHOro JOIEHTPOBOIO i MPSIMOTO BUIABIIOBAHHS METAJy 3aro-
ToBKH. {1t cranii paaianbHOrO BUAABIIOBAHHS 3ICTaBJICHI Pi3HI KiHEMaTH4YHI MOJYINI — KiHEMaTHYHE MOXIIMBI TOJS
LIBUJKOCTEH 1 BCTAHOBJICHO IepeBary TPUKYTHOTO KPUBOIiHIitHOrO Momyst. st ocepenxy aedopmaliii mpsiMoro Buma-
BJIIOBaHHSI BUKOPHUCTaHUI TparneneifanbHuili KineMaTuuHuid Moayiib. OTpUMaHO 3arajibHe pIllieHHs Ha MiICTaBi 3aCTO-
CyBaHHs OJIOKIB MOJYIIB JUIS 30H 3 XapaKTEpPHOK0 TEYIi€I0 METally, aje MOXJIMBOK 3MIHOK TeoMeTpii IHCTpyMEHTY
Ta popmu ocepenky nedopmarii. BukoHaHO aHai3 OTPUMAaHUX PO3PAXyHKOBUX 3aJIeKHOCTEH, BCTAHOBJICHA 3aJIeXkK-
HICTb 3arajJbHOrO IPHUBEISHOr0 THUCKY UL MPOLECy paaialbHO-IPSMOTO BHAABIIOBAHHS BiJl T€OMETPHYHUX IapaMeT-
piB: TOBIIMHM (DJIAHI | TOBIIMHU CTIHKM cTakaHy. Ha OCHOBI pe3ynabTaTiB MOIETIOBAHHS BCTAHOBJICHO 3BOPOTHBO-
MIPONOPUIHHUHN XapaKTep 3MiHHA THCKY Ha aKTHBHOMY ITyaHCOHi BiJ 301IBIICHHS TOBIIMHHU (DIIAHII i TOBIIMHH CTIHKHU
crakaHy. [1opiBHSHHS pO3paXxyHKOBUX 3HAa4€Hb HAINPyru Ae(OpMYBAaHHSI 3 €KCIIEPHMEHTAJIbHIUMHU JaHHUMH, BITOMUMHU
TEXHOJIOTIYHAMH DIIICHHSIMH Ta KiHYE€BO-E€IEMEHTHHM MOJEIIOBAaHHAM y mporpamHomy maketi QForm VX minrBep-
JDKY€E TIPUAHATHICTH OTPUMAHUX 3aJICKHOCTEH TSI TEXHOJOTTYHNX PO3PaxXyHKIB.

KuarouoBi cioBa: komOiHOBaHe nedopMyBaHHS, BUAABIIOBAHHS, 3aroTiBKa, €HEPTETHYHHA METOA BEPXHBOI
OIIHKH, TEOMETPisl MATPHIIi.

Auaiesa JL 1., Mauiii X. B. JlocaixkeHHs1 cWJI0BOT0 pe:kumy i popMo3MinM 3aroToBKu mpu KoMOiHOBa-
HOMY pafiajibHO-TI0310BKHHOMY BUIaBI0BaHHi // OGpodka MaTepianiB Tuckom. — 2018. — Ne 1 (46).

Mera pobotu — aHali3 OCOOIUBOCTEH CHIIOBOTO PEXUMY Ta (popMo3MiHE KOMOIHOBAHOTO e OpMyBaHHS pa-
JaNbHO-TIPSIMOTO BHIABIIIOBAHHSAM. B SKOCTI TEOPETHYHUX METOIIB JOCIHIHKEHHS BHKOPHUCTaHI CHEPTETHYHHA METOL
0anmaHCy OTYKHOCTEH 1 METOJI CKIHUCHHUX eJIeMeHTIB. EKcriepuMeHTalbHI TOCHIIKeHHS MPOIECy MPOBOIIITUCS 3 BH-
KOPHCTaHHSAM METO/IB (pi3MUHOT0 MOJIENIOBAHHSA Ta METOAY IUIMJIBHHUX CITOK JUIS BH3HA4YCHHS 1e()OPMOBAHOIO CTaHY
3aroToBOK. [IpoBeeHnii TeOpeTHIHMI aHaNi3 CHIIOBOTO PEKUMY 1 (POPMO3MIHM 3aTOTOBKH TP KOMOiHOBaHOMY pajia-
JBHO-TIPSIMOMY BHJABIIIOBaHHI. 30UTBIICHHS BIJHOCHMX PO3MIpIB NPUIMAIOUNX IMOPOXXHUH MAaTPUIh HPU3BOIUTH
JI0 3HIKEHHSI 3HaYeHb MPUBEICHOTO THCKY, IO TTOB’S3aHO 31 3MEHIIEHHM CTYIEHIO 1edopMaliii i KOHTAaKTHOI TOBEpX-
Hi TepTs MiX (raneM i MaTpUIAMH. YpaxyBaHHS 0COONMBOCTEH Tedil MaTepiady Ha OCHOBI MOAYIBHOTO TiJIXOIY J0-
3BOJIMJIO BCTAHOBUTH ONTHUMAJIbHE 3HAUCHHS TIOJIOXKEHHS pajiycy MOBEPXHI PO3ALITY Tedii MaTepiany MpH pajiaabHO-
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MIPSIMOMY BHIABIIIOBaHHI B 3aJISKHOCTI BiJl TeOMETpii IHCTPYMEHTY, IO XapaKTepU3ye 0COOIMBOCTI IPUETHAHOTO OCE-
penky nedopmyBanHs. Br3HaueHo, 10 OCHOBHHM BILIMB Ha TTOJIOKEHHS MEXi PO3IOALTY Tedii MaTepiaiy € TepTs i Bia-
HOCHI po3MipH jaeTaii. BpaxoByloun MOXIIUBICT OTPUMAaHHS ONTHMAIFHOTO 3HAYCHHS KIHEMAaTHYHOTO IapaMeTpa BU-
X1THOT IIBUJIKOCTI B MPSIMOMY HANpPSIMKY BHJIABIIIOBAHHS, BCTAHOBJICHI aHAJIITHYHI 3aJI€)KHOCTI JUIs BU3HAYCHHSI IIPHP O-
CTY JIIHIHHUX PO3MIpiB 3ar0TOBKH IO XOny mpotecy nedopmyBants. [Ipencrasneni rpadiyni 3amexHocTi HOPMO3IMIHA
3arOTOBKH, SIKi JO3BOJISIFOTH NPOTHO3YBAaTH OTPHMaHHS HamiB)aOpUKaTiB 3 HEOOXiTHUMH T€OMETPHYHUMU MapameTpa-
Mmu. [IpeacraBineHe ekcriepuMeHTaIbHE AOCIIKEHHSI MiATBEPIKYE MPABOMIPHICTh OTPUMAaHUX TEOPETUYHHUX MOJENeH
panialbHO-T103/JOBXXHBOI0 BHIABIIIOBAHHSI.

Knarou4oBi cioBa: TouHe 00’€MHE INTaMITyBaHHS, CTPIDKHEBI JeTasi 3 QuaHieM, KoMOiHOBaHE pamiajbHO-
TI03/TOBXKHE BHABIIOBaHH:, (DOPMO3MiHA, IPUBEICHU THCK, 1e()OPMIBHICTb, CUIIOBHH PEKUM.

AiinatexoBa C. C., Ecoonat A. b. MogeaioBanHsi BUpoOHMITBA AeTasell 3amipHoi apmatypu // O6podka
MmarepianiB Tuckom. — 2018. — Ne 1 (46).

3 METOI0 BUT'OTOBJICHHSI IIBU/IKO3HOIIYBaHUX JIeTaJlel B MPOLECI eKCILTyaTalii BEHTHIIIB 3MOJIEITIOBAIN TEXHO-
JIOTIYHMH TIpOIieC BUTOTOBJICHHSI JieTaeil 3amipHoi apMaTypu. 3a TEXHOJNOTIYHMUMHU i KOHCTPYKLIHHUM pO3paxyHKaMH
JUIsS. BUTOTOBJICHHSI JleTaji MOB3yHa Oyl CKOHCTPYHOBaHI IITAMIM TOCTIIOBHOI il B MPOrpaMHOMY KOMILIEKCI
DEFORM-3D. [Ins BUrOTOBJIECHHS I€Talli 3aCTOCOBYETHCS MAJIOBIAXOAHUN THIT PO3KPOIO, Jajli CMyr'y BBOISITh B BUPY-
OHMIA IITaMII, MICJIS YOTO JeTainb BUPYOYETHCS IO KOHTYPY, 1 MpoOUBaroThCs BiqmoBinHi orBopH. Ilicis merans nepe-
MINIYIOTh B JIPYTil HITaMI, € BUPOOISIOTHCS OJHOYACHO HACTYIHI orepallii (JOpMOBKH Ta 3rMHAHHS YaCTHHU JeTali
BIJIMIOBITHO 710 PO3MIpiB JaHoro KpecieHHs. [IpencrasneHi rpadiku 3MiHM HaNpyXeHb, TEMIEPATYpPH 1 3yCHIUIS NPU
XOJ1i oneparliii BUpYyOKH JeTali i mpoOUBaHHS OTBOPIB, 3rMHaHHs Ta (hopMyBaHHs. HaBeneHo pe3ynbraTu MOAEIIOBaHHS
B pO3po0IIIOBaHMX mITaMmnax. Ha mijicraBi 11boro MoXHa 3p0OMTH BUCHOBOK PO IPale3/1aTHICTh IITAMIIIiB ITOCHTiJOBHOT
1 JUTs BATOTOBJICHHS JIeTajiel 3ammipHoi apMaTypH.

KurouoBi ciioBa: 3amipHa apmarypa, mTamI, MOJIENTIOBaHHS, BUPyOKa, MpoOKHBKa, (POPMOBKA, THYUKA.

Beiireansimep 5. 10., Pemeros O. B., Kyuaarin P. }O., Kopuynos O. I., launenko O. A. Heonnopin-
HicTh Kedopmanii Ta iteanbHa MIACTHYHICTS TUTAHY NPH TBUHTOBII excTpy3ii / O0po0ka MaTepianiB THCKOM. —
2018. — Ne 1 (46).

B poboti mpoBeneHo aHalli3 XapaKTepUCTUK MIIHOCTI 1 MIACTUYHOCTI 3pa3KiB MPOMHCIOBO YUCTOTO TUTAHY
B 3aJI©)KHOCTI BiJl €KBIBaJICHTHOI IIacTHYHOI edopManii, HakonudeHoi B mpoueci reuHToBoiI ekcTpy3ii (I'E). Excniepu-
MEHTAJIbHO IT0Ka3aHo, 110 OararonpoxigHa I'E mpu3BOANTE N0 HACHYEHHS TaKUX XapaKTEePUCTHK, K MeXa IUIMHY, Bil-
HOCHE 3BY)KCHHSI, BiTHOCHE MOJIOBXKEHHS 10 pyWHYBaHHs Ta piBHOMipHe nojoBxkenHs. Lleli (akT Bkazye Ha HasiBHICTb
17IeaJIbHOT O TUIACTUYHOIO CTaHy B 00pOOIIIOBaHOMY MaTepiaii. BcTaHOBIIEHO MOPOroBe 3HaUSHHSI HAKOIMYEHOI TIACTH-
yHOi nedopmarii uist ieanbHO IacTUYHOI noBeaiHky TuTany npu ['E. BusHaueHO yMOBH, KOJIM MIIHICTb 1 ITACTHYHI
BJIACTHBOCTI TUTaHY JOCATalOTh 3HAYCHb HAacH4YeHHS. BuBueHOo neopMOBaHMil CTaH 1 MEXaHIYHI BIACTUBOCTI THTaHY
B OCBOBHUX 1 mepudepiiHuX IUISHKaX IOMEPEYHOr0 IMepepidy 3aroTOBOK. 3alpONOHOBAHO TOSCHEHHS 3MIillHEHHS
ueHTpanbHoi 308K 3arotoBku rpu ['E. [IpoBeneHa kinbkicHa OLIHKA HEPIBHOMIPHOCTI PO3MOALNY MEXaHIUHHUX BJIACTH-
BOCTEH B TIONIEPEYHOMY Tepepi3i 3arOTOBKH.

KarwuoBi cioBa: rBUHTOBA €KCTpY3is, KPYYEHHsS MiJl BUCOKMM THCKOM, po3monin aedopmariiii, MexaHiuHi
BJIACTMBOCTI, TUTAH.

®enorneB A. M., llkeas C. B., Beiireabsimep 1. 0. 3acTrocyBaHHsI TBUHTOBOI eKCTPY3ii 3 MeTOI0 roMo-
rexizauii aJroMiHieBUX cIUTaBiB Mpu BUPOOHUUTEI mpodineii / O0podka maTepiaiiB Tuckom. — 2018. — Ne 1 (46).

I'omoreHi3aiiito aTlOMiHIEBUX CIUIABIB TPAIHUIIIHHO MPOBOAATH pu Temmeparypi 450-560 °C kinbka roauH Juis
OTPUMAaHHS OTHOPiAHOI cTpykTypH. OTHAK MOXHA TIPOBOIUTH TOMOTEHI3aIlI0 MaTepialliB METOIOM TBUHTOBOI €KCTPY-
311. CripoOu 3acTOCyBaTH 1LIei MiIXiJ B eKCTPY3iiiHOMY BUPOOHHUIITBI JJOBIOMIPHHX MPOQINIiB CTUKAIOTHCS 3 HU3KOKO Ce-
prio3HEX TpobiieM. TeopeTHaHO OOTPYHTYBAIH KOHCTPYKII TBHHTOBHX MAaTPHIIh, IO PEali3yI0Th TOMOT€HI3aIio Iia-
CTHYHOIO J1e(hOpPMAIIIEI0 HA OKPEMOMY TIpec-eKCTpyAepi. 3a JgornoMoro MoaentoBants B nakeri Deform 3D V11 mpo-
aHAJII3yBaJIU s TBUHTOBUX KAaHAIB 1 IIOKa3aJIl MOXKJIMBICTh POBEICHHS TBHHTOBOI €KCTPY3ii IUTIHAPHUIHOI 3ar0TOB-
ku Big miamerpa 150 mm mo miamerpa 127 mm. [Ipu 1ipoMy 3aroToBKa Ha BHXOMl HE Ma€ BUKPHBIICHD, a €KBiBaJICHTHA
nedopmariis Mo BChOMY ii IONEpEIHOMY TIepepi3y MepeBHIIye 2.

Ki11040Bi cj10Ba: TBHHTOBA €KCTPY3isl, TOMOT€HI3AIlisI ATFOMiHI€BUX CIUIaBiB, TBUHTOBA MATPHIIS.

Bepe:xxna O. B., I'pudkos E. I1., Bbepexuuii M. O. [locuimkeHHsi BIVIMBY KiHeMaTH4HOI acuMmeTpii
Ha GOpMOYTBOPEHHS IAPY NPH e€JeKTPOKOHTAKTHOMY HaILIaBJeHHI cTpiukm // O0podka MaTepiaiiB THCKOM. —
2018. — Ne 1 (46).

[IpoBeneHo mocmipKeHHS HAPYKEHO-Ae(hOpPMOBAHOTO CTaHy EJICKTPOTHOIO Marepiamy y TepMmoaedopmartiii-
HOMY OCEpEeNIKY MpH eNeKTPOKOHTAKTHOMY HAIUIaBJICHHI CTPIYKaMH 3 BUKOPHUCTAHHSM METOMIB KiHIIEBO-EJIEMEHTHOI'O
MOJIeTIOBaHHs nporecy. [Toka3aHo TOMUTBHICTE Ta palioOHANBHICT CTBOPEHHS KiIHEMAaTHYHOI aCHMETpii IpH eIeKTpo-
KOHTaKTHOMY HaIutaByieHHI. [IpoBeseHo gociikeHHs BIUIMBY BEJTMUMHN Koe(illieHTy KIHEMaTHIHOI acuMeTpii mpoiie-
Cy €JIEKTPOKOHTAKTHOTO HAIUIABJICHHS Ha MIIHICTh 3YETUICHHs HAIUIaBJICHOTO (DYHKIIOHAIBHOTO IIapy 3 MOBEPXHEIO
Jerani. BcraHOBNIEHO, IO NPH BHUKOPHCTaHHI KiHEMAaTHYHOI acHMeETpii TpH eEeKTPOKOHTAKTHOMY HAaIUIABJIEHHI
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CTpiYKaMH piBeHb JOTUYHHUX KOHTAaKTHUX HAIPYXEHb y 30HI KOHTAKTY €IEKTPOIHOI CTPIUYKM 3 TIOBEPXHEIO AeTali 30i-
JIBIIYETHCS 1, IK HACIIIOK, ITiABHUIIYETHCS MIIHICTD 3YETUIEHHS TOKPHUTTS 3 OCHOBHUM MeTaioM. HaBeneHO onTUMaibHi
3HA4YeHHS KoeilieHTy KiIHEMaTUYHOI acUMeTpii, 1110 3a0e3MeuyIoTh sIKicHe (POPMYBAaHHS ITOKPHUTTSL.

Knro4oBi cioBa: KiHIIEBO-e€lIEMEHTHE MOJIETIOBAHHS, €IEKTPOKOHTAKTHE HAIUIABJICHHS, TIPOKAaTKa, HaIpyxXe-
HO-eopMoBaHMil CTaH, KIHEMATHYHA ACHMETPIsl, MIITHICTh 3YCTICHHS.

Boporux II. B. BitHocHe NpOHUKHEHHS 10 CKOJIY IIPH Pi3aHHI MeTaJly Ha HOKUISIX B XOJ0JHOMY CTaHi //
O6podka matepiaiiB THckoMm. — 2018. — Ne 1 (46).

BukoHaHO TeopeTHYHI Ta eKCIIEPUMEHTANIBHI IOCIIKEHHS ITPOLECy PO3AIIEHHS METAIONPOKATY B XOJIOJHOMY
CTaHI Ha HOXHIIX 3 TapajeIbHUMH HOKaMH 3 METOI0 PO3pOOKH MaTeMaTHYHOI MOJIENi PO3paxyHKY BiJHOCHOI'O IIpO-
HUKHEHHS JI0 CKOJIY TIpH Pi3aHHI METaly Ha HOXHILIX, IUISTXOM peajlizallii IJIaHOBaHOTO eKCIIEPUMEHTY Ha 0a3i moze-
moBanHst MCE. [locnimkenHs 6a3yBaiucs Ha po3pobieHiii MmarematiuHii 2D mMozeni nporecy pi3aHHs napajielbHUMA
HOXKaMU. 3a pe3ylbTaTaMy JIOCHiPKeHb BiJ3HAYECHO, 10 Ha BEIWYMHY BiJHOCHOT'O NMPOHUKHEHHS JI0 CKOJYy HalaloTh
MeXa MIITHOCTI 1 MeKa TEKYyJOCTi MaTepiaiy, BiTHOCHE TOJOBXKCHHS MiCIs PO3PUBY, BMICT BYIJICIFO, BUCOTA PO3PI3y-
BaHOT'O TIEPETUHY 1 MIBHIKICTh pyXy HOka. OTpUMAaHO PiBHSHHS perpecii, 110 J103BOJISIE BU3HAYUTH BiJJHOCHE MPOHUK-
HEHHS 10 CKOJTY TPH MO METAIONPOKaTy Ha HOXKHMILIX B XOJIOAHOMY CTaHi 3 JIoBipunM iHTepBasioM + 5 %. Pe3ynbra-
TH pOOOTH MOXYTh OYTH PEKOMEHAOBaHI JUIl BUKOPUCTAHHS TIPH MPUHHATTI NMPOEKTHO-KOHCTPYKTOPCHKHX 1 TEXHOJO-
TYHHX pIlIEHb B MUTAHHAX XOJOJHOrO MOJITY METaTy Ha HOXKHUILIX.

Karo4ogi ciioBa: BiJHOCHE IPOHUKHEHHS! IO CKOJY, TO/IiJI METAIONPOKATY B XOJIOJJHOMY CTaHi, HOXKHIII.

I'puoxos E. I1., Iodponocos 0. K., CBeminuxos 1. A. /locaixxeHHs: BIVIMBY pajiycy 3THHY 3aroTOBKH
HAa eHeProcHJIOBi mapamMeTpu npouecy npodijiesruny / Oopodka marepianiB Tuckom. — 2018. — Ne 1 (46).

BUpOOHHUITBO 1 3aCTOCYBaHHS THYTHX NMPOQIIIB — OJMH 3 HAHBaXUIUBIIIKMX NUISIXIB 3HWKEHHS! CHEProBUTPAT
1 METaJIOEMHOCTI BUPOOIB, MiIBUILIEHHS SKOCTI MAIIMH i criopyd. ToYHE BU3HAYEHHSI €HEproCHUIIOBHX MapaMeTpiB Mpo-
necy npo¢ine3ruHy J03BOJISE 3HU3UTH METAIOEMHICTb 1, SIK HACHIJIOK, BapTicTh arperariB. Ha ocHoBi peamnizaiii Tpu-
BUMIPHOT CKIHYEHO-EJIEMEHTHOI MOJIeNTi Tpoliecy NPpoQiIe3rHHy TOCHIiPKEHO BILUTHB pajiiyca 3THHY 3aroTOBKH Ha €Hep-
rocuioBi napamerpu. Mozenb Oyna po3pobieHa B cepenosuiii Abaqus CAE, 110 103BONNIIO BpaXyBaTH TPUBUMIPHUIA
XapaxTep Tedil 1 3MilIHeHHsI MaTepially, BU3HAUUTH HalpyXeHo-1epOpMOBaHHU CTaH, a TAKOXK CUIIY 1 MOMEHT npodiie-
3TUHY. AHaJ3 OTPUMAaHHUX PE3YJbTATIB OJHO3HAYHO BKA3Y€E HA 3HM)KEHHS CHJIM 1 MOMEHTY IPOQITIOBAHHS 31 3HIKEH-
HSM paiycy 3THHY, 110 KOPEIOE 3 Pe3y/IbTaTaMH KiHIIEBO-Pi3HUIIEBOI0 MOAEMIOBaHH:. [Ipy koMY U1 pO3paxoBaHOTO
TUITY MPOGLII0 NPU 3MEHIICHH] paiycy ranreni 3 5 1o 1 Mm cuna 3uu3unacs B 1,4 pa3u, a MomeHt — B 1,7 pa3u. Y toi
JKe yac piBeHb HANPYXEHb 1 AeopMalliil 3JIMIIUBCS TAKUM JKe, 10 CBIAYUTH MPO MepeBaKHE BILIMB HA E€HEPrOCUIIOBI
rapameTpH MPOTSHKHOCTI ocepeKy aedopmariii.

Karwuosi cnoBa: npodinesrun, xaniop, npodiib, HanpyxkeHo-IepOPMOBaHHUI CTaH, MaTeMaTH4YHA MOJCIIb,
METOJ CKIHYEHHX eJIEMEHTIB.

Tapacos O. ®@., Aatyxos O. B., I'pudkos E. II., Cananaiiko O. I. CkiHueHo-eJileMeHTHe MOJeTI0BAHHA
npolecy NPOKATKH 3 BUKOPUCTAHHAM iHTEHCHBHOI'O IJIACTHYHOIO JeopMyBaHHS 3aroToBok // O0podka mare-
piagiB Tuckom. — 2018. — Ne 1 (46).

Y po0oTi pO3rIIsTHYTO MPOLIEC IHTEHCUBHOI IUIACTHYHOL ieopMaliii Ha OCHOBI MPOKATKHU 3 CKPYYYBaHHSM 3a-
rOTOBKH. TEeXHOIOris Mmojsiraia B MoCHiJOBHIH MPOKATI[i 3ar0TOBKU B KIITi 3 TJ1aJIKOK0 OOYKOI0 BaJIKIB 1 B KJIITI 3 KaJi0-
poBaHuMU BajkaMu. KaniOp siBisiB coOOr0 MapanenorpaM, HaXWJICHHH Ha KyT KpydeHHs 3aroToBku. Ha edekTuBHicTh
JAHOTO TIPOIIECY BIUTUBAE PSII TapaMeTpiB, a caMe TeOMETPHYHI po3MipH i (opma KamiOpy, BiACTaHP MiXK KIITAMH, pa-
IiycH BajKiB, OOTHCHEHHS B TEpPIIiil KIIiTi, MIXKIIThOBE HATOKIHHI. Ha OCHOBI TpUBHUMIpHOi CKiHYEHO-EIEMEHTHOI
Mozeni 0yJio AOCIiKEHO BIUIMB KyTa HaXWIy piBUaka KajiOpy i BicTaHI MiXK KIITSIMH Ha pPO3MONiT medopmarii mo
mepepi3y 3aroToBkKu. Byrmo BCTaHOBJICHO, IO HAMOLIBII paIlioHAIBHUM € KyT HaXwiy piBdaka Bim 15 mo 20 rpamycis.
MeHmumit KyT HaXWITy IPU3BOJUTS J0 HOPYIICHHS YMOBH 3aXOIUICHHS METATy BaJIKaMH, OUTBIINI — 10 3HW)KEHHS e(eKTH-
BHOCTI TIporiecy. Takok BCTAHOBJICHO, 110 HAWOLTBII PalliOHATFHOIO Y JAHOMY BUIIAKY € BiACTaHb MUK KINTAMH 125 MM.

KoiouoBi ciioBa: iHTEeHCHBHA TUIacTHYHA JeopMallisi, IPOKATKa, Kaiop, KpyueHHs, HarpyKeHo-1e(opMOBaHU
CTaH, MaTeMaTUYHa MOJEJb, METOJl CKIHYEHHX EJIEMEHTIB.

Yurupuncokuii B. B., IIytaoku O. 0., JleBuubka B. A. HaBaHTa)keHHSl IJIACTHYHOIO CepeIOBHUINA
B YMOBaX aCHMETPHUYHOIO ILIOCKOro BILIHBY // O0podka maTepiamis Tuckom. — 2018. — Ne 1 (46).

Ha 06a3i merony rapMoHIHHHX (YHKHiH po3poOlieHa MaTeMaTHYHA MOJAETh aCHMETPHYHOI'O HABaHTAKCHHS
ocepenky medopmarii Ui TIOCKOI 3a/1adi Teopii MIacTHYHOCTI. BUKOPUCTOBYIOUM TpaHWYHI YMOBH, IO BPaXOBYIOTh
3MiHHE TTOJIOKECHHS IMOXMIIO] TUIOMAAKHN B 30HI KOHTAKTY, 1 OCOOIHMBOCTI BUPIMICHHS 3aMKHYTOI 3a/1a4i Teopii IiacTud-
HOCTI, MaTeMaTHYHO IPECTABICHO NMPOLEC IUIACTHYHOrO (HOPMO3MIHEHHS €IMHAM BHPA30M Ul BCHOTO OCEPEIKY Jie-
¢dopmarii. [TokazaHo, 110 MOJIENH aJJeKBATHO pearye Ha 3MiHM TEXHOJOTIYHHX ITapaMeTpiB MpoLecy MpH aCHMETPUIHO-
My HaBaHTakeHHI. L{e 103BoiIsIe BpaxyBaTy 1eil (akTop BIIMBY Ha KOMIIOHEHTH TE€H30pa HANPYXEHb IUIOCKOI 3a1adi.
Bruus daxropa gopmu, koedilieHTa TEpTs 1 KyTa 3aXOIUICHHS 30ira€Thes 3 JTepaTypHUMH JaHUMHU, OITyOJIiKOBAaHUMHU
B ripeci. Po3nonin KOHTaKTHUX HOPMAaJIbHUX HANpPYKEHb XapaKTepHU3YeThCs KPalHbOI HEPIBHOMIPHICTIO MPH MPOKATII
TOHKHX CMYT i 3MEHIIIEHHSM BIUIMBY KOHTaKTHOTO TE€PTS, TOOTO piBHOMIPHUM PO3MO/LIOM IT0 JOBXHHI TyT'H KOHTaKTY,
TIPY TIPOKATIi TOBCTUX CMYT.
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Karouosi ciioBa: rapmoHiiiHi (yHKIIT, II0CKa 3a/1a4a, aCHMETPis HAaBaHTa)KEHHS, HAIIPY)KEHUH CTaH, YUHHU-
K BIUTMBY, aHAJITUYHE PIiIICHHS.

Amkees K. A., Anapessmienko B. O., Adopupamanos C. T. JocaixxeHHss npouecy 3aKpUTOr0 INTAMITY-
BaHHS, 110 peajilye iHTeHcHMBHI miiacTu4Hi gedopmanii / O6podka martepianiB Tuckom. — 2018. — Ne 1 (46).

HaBeneno pesynbratu AOCTiIKEHHs Tpoliecy 1edOopMyBaHHS B 3aKpUTI MaTpHli, IO peaji3ye iHTEeHCHBHI
ractuyuHi gedopmanii. s gocmimkenns 1171 B 3akpuTiii MaTpHIli NonepeaAHbO MPOBEEH] 1a00paTOpHi eKCIIepUMEH-
TH 3 BUKOPHUCTaHHAM 0araTomapoBUX IUTACTHIIIHOBUX 3pa3KiB, a TAKOXK aJIFOMIHIEBHMX 3pa3KiB. AHai3 pe3yJbTaTiB J0C-
JI/DKEHHST 3 BUKOPHCTAHHAM IUIACTHJIIHOBHUX, ANIOMIHIEBUX MOJEel Ta KOMITIOTEPHOTO MOAENIOBaHHS ITOKa3aB, IO
B 00CsI31 3arOTOBOK PEaTi3yIOThCs IHTEHCUBHI TUIACTHYHI Aedopmarii, siki iIHTeHCU(IKYIOThCS 3 30LTBIIEHHAM KUIBKOCTI
muKIiB nedopmyBanns. KpiM Toro, mopiBHSUIBHHN aHalli3 1MOKa3aB XOPOIIY KOPENSII0 Pe3yNbTaTiB KOMII'IOTEPHOTO
MOJICTTFOBaHHSI Ta EKCIIEPUMEHTAIBHUX JAaHHUX, CIIOCTEPIraeThesl 1IEHTHYHICTh Ta 301KHICTh OTPHUMaHHUX 3Ha4eHb. Exc-
TIEpUMEHTATbHI JTOCIKCHHS MOKA3aJId, 1[0 MPH 30UTBIICHH] IUKIIIB AeopMyBaHHS 301IBIIYETHCS MIITHICTH METaIy
Ta HIIMX [TOKA3HUKIB Y MOPIBHSHHI 3 BUXiJHUMH 3HAUCHHSIMH.

Koaro4ogi ciioBa: matpuis, myaHcOH, KOHTEHHEp, BUIU, 3aTOTOBKHY, JieopMallist, Hanpyra.

Omapos 11I. A. Intencudikauisn ¢opmosminnux onepaniii / O6podka martepiamiB THckom. — 2018. —
Ne 1 (46).

[Nokazana moxnuBicTh iHTeHcH(pikanii MEI® musixom nonepenuboi 00podku 3aroroBku IMII. Taka oOpobka
MIPU3BOMTE JI0 3MEHIIICHHS JOBIPUOro iHTEPBAIy TOYOK JliarpaMu TpaHuvHoro nepopmysanns B (1,3—1,5) pasu. 3poo-
JIEHO OLIIHKY IpaHU4YHOro (hOpMO3MIHEHHS 3arOTOBOK 3 JIETKOIUIaBKUX MatepiaiiB B ymoBax MEI®. Po3pobneno po3-
PaxyHKOBO-EKCIIEPUMEHTAIbHY METOJIUKY OTPHMaHHS JliarpaMu TpaHUYHHX JedopMaliiil TOHKOIMCTOBOTO METay st
npoteciB (OpMyBaHHs PyXJIMBUMH cepenoBuiaMu. CyTh METOJMKH TIOJISTae B PyWHYBaHHI 3pa3KiB TUCKOM MOMiype-
TaHy. BUMIpIOETHCS TOBIIMHA 3pa3ka MoOJIM3y 30HW pyHHYBaHHS a00 IIEHKOYTBOPEHHS 1 00YHCIIOEThCs AeopMaltis
1o ToBuMHI. CIiBBIHOIICHHS MI’K TOJIOBHUMH JeOpMallisMi BU3HAYAIOTHCS HA OCHOBI BIZIOMOI KPUBOI Jedopmartiii-
HOT'0 3MIIIHEHHsI MaTepiay.

KurouoBi cioBa: inTeHcudikaiis (¢OpMOTBOPUMX OINepaliif, JTUCTOBE IITAMITYBaHHs PYXJIUBHMH CEpPEIIOBH-
IIaMH, MarHITHO-€J1aCTOIMITYJIbCHE IITAMITYBaHHS, HAMPYXXEHO-/IeopMOBaHHI CTaH, JiarpaMa rpaHuuHUX AeopMaliiii.

Tapanenko M. €. MeToa 3HM:KeHHS] BUKPHMBJICHHS JINCTOIITAMIOBAHUX AeTajieil // O6podka maTtepiajis
THCKOM. — 2018, — Ne 1 (46).

3anpornoHoBaHO HOBUH METO]] 3HAYHOT 0 3HWKEHHsI BUKPHUBIICHHS (5KOJIOOJIEHHSI, JIeTIaHallii) KpyrHoradapuT-
HUX JIICTOBUX JIETaleH, sIKi IPU3HA4YeHI, B OCHOBHOMY, JJIsl 30MpaHHs aBTOKY30BIB Ta IHIIMX BY3JIiB Ta NPUIIAJIB, 10
MOTPeOYIOTh BUCOKOI TOYHOCTI BUTOTOBJICHHS. MeToj Moxke OyTH 3aCTOCOBaHO Npu (OPMOYTBOpPEHHI JeTaiieit 3 nedo-
pMatiiHO-3MILHFOBAaHUX MaTepiaiiB. /lo OCHOBH MeTOy MOKIIa/IeHO CTBOPEHHs Yy Ae()OPMOBAHOMY Matepiali iMITy/b-
CHOT'O HaBaHTAXEHHS, SIKe TIOTOKEHO 3 MEePioioM penakcamnii 3aIMIIKOBUX HANpyKeHb BU3HAYEHOro MaTepiany. Me-
TOJ MOke OyTH peanizoBaHo mpu (PoOpMO3MiHI Ha OAraTOKOHTYPHHUX EJIEKTPOTiPAaBIIYHUX Mpecax 3 MPOCTOPOBO-
YaCOBHM KEePYBAHHAM HAaBAHTAKECHHSM.

Kitro4oBi ci10Ba: 3aJIMIIKOBI HANPY)KEHHS, MPY)KHA Ta IUIACTHYHA JedopMallis, IMIyIbC HABAHTAXKEHHsI, Tepi-
0], YaCTOTAa, KEPyBaHHsI HABAHTAXXCHHSIM, ITOCIIJOBHICTh Ie()OpPMyBaHHS, TEXHOIOTIYHA CIIaJIKOBICTb.

TitoB A. B., Bacos O. 10., JlaBpinenkos A. Jl., Bumnnescobkuii I1. C., JIucenko O. M., TitoB B. A. [leski
0c00IUBOCTI i30TepMiYHOI0 IITAMIYBAHHS TOYHUX JeTajlell 3 TOHKOCTIHHMMH ejieMeHTamu // O0podka maTtepi-
aiB Tuckom. — 2018. — Ne 1 (46).

[IpoBeneHo aHami3 MEPCHEKTUBHUX MPOIECIB POPMOYTBOPEHHSI TOHKOCTIHHHMX €JIEMEHTIB KOHCTpYKIii. O6-
TPYHTOBAHO TepeBard BUKOPUCTAHHS 130T€PMIYHOTO INTAMITYBaHHA Ui BUTOTOBJICHHS MOHOKOJEC Pi3HOrO THIy. 3a-
MIPOITIOHOBAHO KOHCTPYKTOPCHKO-TEXHOJOTIUHY Kiacu(ikallifo Jeraneil 3 TOHKOCTIHHUMH €IEMEHTaMU Ha TPUKIAII
MOHOKOJTiC. BUKOHAaHO YHceNbHe MOJIETFOBaHHS IIPOLIECY 130TEPMIYHOrO MITaMITyBaHHS THIIOBUX MPEACTABHUKIB MOHO-
KOJIiC 3 pamialbHUM i criiBBicHMM poztanryBanusaM jornatok B CAD/CAE Deform 3D. IlpoBenena orfiHKa BIUIUBY eHep-
TOCHJIOBHX IapaMeTpiB Ta HAMPYKEHO-Ie()OPMOBAHOTO CTaHy IIPH POPMOYTBOPEHHI MOHOKOIIC, IIEPEMIIIIEHHsI MaTepi-
ANPHAX YaCTHHOK 3arOTiBKH INPH 3alOBHEHHI po0odoi MopokHWHH ImTammy. OTprMaHI ONTHMi30BaHI TEXHOIIOTIYHI
mapaMeTpH MpoIecy: MBUAKICTE AeopMyBaHHs, HEOOXigHE 3ycmius ne)OpMyBaHHS, TEMIEpaTypa HarpiBy, a TaKOX
reoMeTpis po6odoi MOpOXKHUHU mTamiry. [TokazaHo, IO TpH MPOEKTYBaHHI MPOIECiB POPMOYTBOPEHHS HEOOXiTHO
BPaxOBYBaTH BUKOPHUCTAHHS PeCypCy INIaCTUIHOCTI.

Kuro4oBi cjioBa: i30TepMiyHe IITAMITYyBaHHS, MOHOKOJIECO, TOHKOCTIHHI €IEMEHTH, JIOTIaTKa, METO/I CKiHUEH-
HHX €JIEMEHTIB, B’ I3KOIJIACTUYHA MOJIE/b, HAIIJIACTHUYHICTb.

Kpusuosa O. H., JIyruenko H. A., Ky3bminos 1. 1., ILty:kxnukos B. A. lociixkenns i aHaJi3 sikocti me-
TH3HOI mponykuii / O6podka matepiaii Tuckom. — 2018. — Ne 1 (46).

Merta poOOTH — TOCIIKEHHSI Ta aHaJli3 eKCIIEPUMEHTAIBHNX 1 CTATUCTUYHUX HEBUKOHAHb BUMOT 0araToOBUMi-
pHOro sKocTi ApoTsaHoi nmpoxykiii Tamy 2,30-I11-111 TOCT 3282-74, supotiernx B TOO «Ka3-Mertuzy. [IpencraBneni
pe3ynbTaT 00pOOKH eKCIIEPUMEHTAIBHNX | CTATHCTHYHUX JAHUX, CTATUCTUYHHUN aHali3 M0 HeBUKOHAHHIO BUMOT Oara-
TOBHMIPHOT'O SIKOCTI JIPOTSTHOI MPOIYKIIT 32 CYKYIHICTIO MEXaHIYHNX BiacTUBOCTEH, BupodieHoi B TOB «Kaz-Metiz».
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BusnaueHo ymMOBHI HMOBIpHOCTI Je)eKTiB MpH BHPOOHHMILTBI APOTY i iX pi3HUX MoedHaHb. [loOymoBaHO ricrorpamu
TIO CTIONIy9YEHHSIM HaHOUTBII BaXJTMBHX TTOKa3HUKIB. [IpoBeneHa cTpyKTypu3alis BapianTiB MopyIieHHs sKocTi. OmiHKy
CTaHy SIKOCTI BUKOHAJIM 3 BUKOPHCTaHHM BiJTHOCHOTO TIOKa3HHUKA - €HTPOIMii.

Karo4osi ciioBa: 1poToBa NMpOIyKINis, CYKYITHICTh MEXaHIYHUX BJIACTHBOCTEH, aHaIi3 1 omiHKa OaraToBUMip-
HOT'O SIKOCTI.

Po3zor 1O. I'. Hanpyskennii cTan Tpy04acToi 3aroTOBKH B onepanisix HepiBHOMipHOro o0THCKY i po3aadi //
O6podka matepiaiiB THckoMm. — 2018. — Ne 1 (46).

3anpornoHoBaHoO CIIOCI0 BUI'OTOBJIEHHSI TOHKOCTIHHHMX BiCECHMETPHUYHHX TOHKOCTIHHUX TpyO4acTHX BHpPOOIB
HEKpYIJIOro ITONEPEYHOro Iepepi3y METOAOM IPOLITOBXYBaHHS TOHKOCTIHHOI TpyO4acTol 3aroTOBKM B MpPOGiIbHHUNA
IHCTpYMEHT 1 pO3IJISTHYTI OCOOJIMBOCTI IMpOIECY. 3alpOIIOHOBAHO METOIUKY pO3paxyHKy Koe(ilieHTIB (Gopmo3mMiHH
TpyO4acToi 3aroTOBKM B ONEpallisX HEPIBHOMIPHOTO OOTHCKY i po3/adi IPH BUTOTOBJIEHHI TOHKOCTIHHUX TPyO4acTHX
BUpPOOIB HEKpyTIIoro npodimo. Otpumano GopMynu it po3paxyHKy Ta BU3HaUCHO (PaKTOpH, IO BIUIMBAIOTH Ha BENH-
YHHY IPUPOCTY MEPHIIOHAILHOTO HANPY)KEHHsI B OMepaliisix 00TUCKY 1 po3/iadi, sika BUHUKAE Yepe3 BUTHH CTIHKH TP Y-
64acToi 3aroTOBKH IIPY BUI'OTOBJICHHI TOHKOCTIHHMX TPYOYacTHX BHPOOIB HEKPYTIIOTO MOIEPEHHOro epepisy 3 npodi-
JIBHAMH eJIEMEHTaMH, NapajieIbHUMH TO0310BKHBOI OCl, 1 5IKI yTBOPIOIOTH I'BHHTOBY ITOBEPXHIO. BH3HaYeHO BEMMUYMHY
MIHIMaJIBHOTO pajliiyCy BHUI'MHY CTiHKM B IOINEPEYHOMY Iepepi3i nedopMoBaHOi TpyOuacToi 3aroTOBKH B OIEpalisx
00THCKY i pO3/1a4i IPH BUTOTOBJICHHI TOHKOCTIHHUX TPYOYacTUX BUPOOIB HEKPYIIIOTO MPOQIITIO.

Koarouosi ciioBa: TpyO4acra 3aroroBka, TpyO4acTuii BUpiO, HEpiBHOMIpHHUI 00THCK, po3/iaya, BicECUMETpUY-
HUH HEKPYTJIUi podinb, KoedinieHT GOPMO3MiHH, BUTHH.

3aropsincbkuii B. I'., IN'aiikoBa T. B. [locaifzkeHHs1 BIVIMBY TOBUIMHHU NMPOIIAPKY iHTepMeTAaliiB Ha omip
Ha BiApuB mapiB GiMeTany migb-antominiii // O6podka matepianiB Tuckom. — 2018. — Ne 1 (46).

[Mponrapok iHTepMeTaliiB, IO YTBOPIOIOTHCS MPH OTPUMAaHHI OiMeTany Milb-alllOMiHIi TJIaKyBaHHSIM BUOY-
XOM, BIUIMBA€E Ha OMip Ha BiJpUB 3'eqHaHHs mapiB. PoboTa mpucesiueHa BUOOPY 1 BU3HAYCHHIO MapaMeTpiB MaTeMaTny-
HOT 3aJIeKHOCTI, 1110 OIMCYE BILIMB TOBIIMHM NPOLIAPKY Ha OIp Ha BiAPUB 3'€HAHHS 1apiB. MexaHi4Hi BUMPOOYBaHHS
BUKOHYBAJIUCS 33 CTaH/IAPTHOK METOAMKOO, MPUITHATOIO MiJl 4ac BUNPOOYBaHHS Ha BiIPHB IIapiB OiMeTalleBUX JIUCTO-
BUX 3pa3kiB. MaremaTiyHa 00poOKa pe3ylbTaTiB eKCIIEpUMEHTIB BUKOHYBAJIacsl 3 BAKOPUCTAHHSIM YHCEIBHOIO METOY
BU3HAYEHHS aHAJITHYHOrO BUAY (QYHKIIT AU HENiHIWHOI 3aJIe)KHOCTI Ta yTOYHEHHs KOe(illi€HTIB 3a METOJOM Hau-
MEHIIHUX KBaJpaTiB. Briepiie KiIbKiCHO BCTAHOBJICHO, IO IIYKaHA 3aJIEKHICT OJNMKYe BChOro A0 Jiorapudmivnoi GyH-
kuii. J{nst orpuMaHoi sorapudmivHOI 3aJIeKHOCTI METOJOM HaWMEHIIMX KBaJpaTiB 3HaWeHI 3HAYCHHs KOe]illieHTIB
IpY 3MiHHIH.

Koarouosi ciioBa: GiMeTan Mib-altoMiHIi, TIIAKyBaHHS BUOYXOM, MPOIIAPOK IHTEpMETai/IiB, OMip Ha BiJIpUB,
3aJIeKHICTb.

Binowenko B. O., Bo3usak A. B., Bo3usk 10. B., JImurpenko B. }0., CaBuenko b. M., Uumxko B. B.
BniuB piBHOKAHAJBHOI 6araTOKYTOBOI eKCTPY3il Ha CTPYKTYPY Ta BJIACTHBOCTI MOJiMePHUX KOMMO3UTIB pi3HOI
apxiTtexktypu // O6podka matepiaiiB Tuckom. — 2018. — Ne 1 (46).

INokazaHo, mo piBHOKaHanbHa OaratokyToBa excTpysis (PKBKE) e edexTnBHUM coco6oM CTPYKTYpHOT MO-
nudikarii moJiMepHuX KOMIIO3UTIB PI3HOT apXiTEKTypH 1 BiKpHBAa€E HOBI MOMJIMBOCTI B YIPAaBIiHHI 1X MOPQOIOTi€0
i BnacruBoctsiMu. PKBKE no3Bosie miBUIINTY TYCTHUHY, YAApHY B'S3KICTh 1 AMHAMIYHUN MOJYJb MIPYXKHOCTI [IapyBa-
tux kommno3utiB PET/ABS i1 PET-G/ABS, onepxanux FDM-mpouecom. Y pa3i NONIMEpPHHUX HAHOKOMIIO3HTIB
LLDPE/CNTs PKBKE crpusic 30ibIIeHHIO €IeKTPHYHOI TPOBiaHOCTI, Momynsi FOHra, Mexi TeKyw4ocTi, BiHOCHOTO
MOZIOBXKEHHS 1 yaapHol B'si3kocTi. Y ridpuanux nomimepaux komrno3utiB LLDPE-CaCO;-C 3HauHO MiBHIIYETHCS MiK-
POTBEPIICTD 1 3HIKYETHCS CTYIIHB iI aHi30Tpomii BHACTIIOK (POpMYBaHHS OpPI€EHTOBAHOI CTPYKTYPH IOJIMEPHOI MaT-
puIi i 30LTBIIEHHS CTYIIEHS 11 KPUCTAIIYHOCTI.

Kuro4oBi cioBa: monmimMepHi KOMITO3UTH, piIBHOKaHAJIbHA 0araTOKyToBa €KCTPY3is, MIKPOCTPYKTYpa, (i3mdHi
1 MEXaHiI4HI BIACTUBOCTI.

Bonpapenko C. B., I'puaun O. 1O., Illanep M. BnuiuB X0/101HOI NPOKATKU HA INIAAKIHA 0o4yni HA MexaHi-
YHi BJIACTHBOCTI MonepeaHs0 MpodiiboBanux mrad 3 aawminiesoro cniiapy EN AW-6082 // O6po6ka maTepia-
JiB Tuckom. — 2018. — Ne 1 (46).

JocmimkeHa MOXIIUBICTh BUTOTOBIICHHS TOHKHX TUTOCKUX MTab 3 amominieBoro curapy EN AW-6082 3 rere-
POTCHHHUMH IO MIMPHHI MEXaHIYHUMH BIACTUBOCTSAMH IUIIXOM TPOKATKU HA TIaIKid 0604 momepenHso npodiiboBa-
HHUX [Tab, 10 BUTOTOBJICHI BAJIKOBOK PO3JIMBKOIO-TIPOKATKOK. EXCIIepMMEHTaNbHO BH3HAYCHA ONTHMAbHA PI3HHII
MDXK TOBIIMHAMH €JIEMEHTIB MPOoQiThOBaHUX MTA0, KA TapaHTye OAep KaHHSI MAaKCUMAaJIBHOTO MIPHPOCTY OCHOBHHX I10-
Ka3HUKIB MEXaHIYHAX BJIACTHBOCTEH HAa OKPEMHUX elIEMEHTaX ITadu, a caMe MeXXi MIITHOCTi, MeXi TUIMHHOCTI Ta TBEp-
nocti. BusHaueHa pi3HHAI MiX TOBIIMHAMHE €JIEMEHTIB JO3BOJIIIA YTOUHUTH OWH 3 TEXHOJOTIYHUX MapaMeTpiB HOBOL
eHepro30epiratoyoi TEXHONOTi] BUTOTOBICHHS MTA0 31 3MiHHIMH I10 MIAPHHI MEXaHIYHIMHU BIACTHBOCTSAMH 3 3aCTOCY-
BaHHSM OPUTIHAJIFHOTO MPHCTPOIO BAIKOBOI PO3IMBKU-TIPOKATKH MPO(MIbOBAaHMX IITA0: TOBIIMHY MPOQio0Yoi cTa-
JIBHOI CTPIYKH.

Karouosi ciioBa: npodinsoBana mrabda, amoMiHIEBHH cIUIaB, AedopMarliis, reTeporeHHi MeXaHiqHi BIacTHBO-
CTi, XOJIOZIHA TIPOKATKA Ha TIaKii 60dIIi.
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Bacuinos 5. /1., 3amornnbsnnii P. A., KopTyn A. Il. /lo Bu3HaueHHs1 Koe(ilieHTa TepTs NIPH XOJIOAHIM
MPOKATIi M0 eKCNePUMEHTAJBHIM eNMIOPaxX KOHTAKTHUX HampyxeHb // O0podka martepianiB Tuckom. — 2018. —
Ne 1 (46).

BcraHoBI€HO, 10 MPUHHATTS TPYOUX MPUITYIICHb B SKOCTI MOJENCH HANpyXeHb TEPTS MPH MPOKATIN TUITY
«3aKOHY AMOHTOHAY I BU3HAYCHHS KOoe(illieHTa TepTs 3a eKCIICPUMEHTAILHIMH CIIOPAMH KOHTAKTHHUX HAIpyXCHb
MIPU3BOMTE 10 OTPUMAHHS MOMHIKOBUX 3HAYCHb JAHOTO Mapamerpa. s OTpUMaHHS HaiHHUX MaHWX MPo Koedimi-
€HT TEPTS MPH MPOKATII 332 EKCIICPUMEHTAILHIMH SIOPaMU KOHTAKTHHX HAIPY)KEeHb HEOOXiHA KOPEKTHA MO Ha-
MIPY)XEHb TepTs mpoiiecy. Ha 6a3i HOBOI Mo Hanpy»XeHb TEPTs, [0 BPAXOBYE 3aKOHOMIPHOCTI KIHEMATHKH OCEPENIKY
nedopmarii mpy MPOKATIli TOHKUX IITa0d, CTBOPEHA 1 pealli3oBaHa CydacHa METOJUKA BU3HAYCHHs KoedillieHTa TepTs
3a eMIopaMU KOHTAKTHUX HANpPY)KEeHb. 3 BUKOPUCTAHHSIM 3allPOIIOHOBAHOI METOMUKU OTPUMaHi HOBI JaHi IPO BEITHY H-
Hy KoeQillieHTa TepTs MPH XOJOIHIM MPOKATII 32 CKCIIEPUMCHTAIFHIUMHE CIIOPAMH KOHTAKTHUX HAINpPYKEHb. 3iCTaB-
JICHHS WX JMaHWX 3 KoeillieHTaMH TepTs, OTPUMAHUMHM IHIIIMMH METOJaMHU, TOKa3ajo X BHCOKY BiJIIOBITHICTH, IO
CITY)KUTh MIATBEPIXKEHHAM TOYHOCTI i HAJIMHOCTI 3alpOIMOHOBAHOI METOJMKM BU3HAYCHHS KOe(illi€eHTa TEPTS 3a EKC-
MIEPUMCHTATFHIMH CMI0PAaMH KOHTAKTHUX HATIPY)KEHb 1 JA€ MiICTaBY PEKOMEHIYBATH ii JIJIs IPAKTHYHOTO 3aCTOCYBaHHSI.

Koarouosi ciioBa: xoedilieHT TepTs, KOHTAKTHI HANPY)XEHHSI, eKCIIEPUMEHTAJIbHI eMIOpH, METOANKA; TOUHICTB,
KiHEMaTHKa, MPOKaTKa.

EpmaxanoeroB K. E., Buxin b. b., A¢imukenos M. 7K. BunepemkeHHsi MeTajly nIpu COPTOBiil mpoxatui
3 peanizaui€cro iHTeHCHBHOI IIACTHYHOI Jedopmanii / O6podka MmaTepianiB Tuckom. — 2018. — Ne 1 (46).

HaBenieHo pe3yabTaTi €KCIIepUMEHTaILHOIO BU3HAUEHHS BUIIEPEPKEHHSI TIPH COPTOBIM MPOKATIN 3 peasti3alieto
IHTEHCUBHOI TUIACTHYHOI JiehopMarlii B HOBil CHCTeMI KaniOpyBaHHsI BaJIKiB «poMO-kBaapat». [Ipu npoBeneHHi excriepu-
MEHTY BUKOPUCTaHO Cy4aCHHH METOJ TEH30METpHUeCKOoro jaociimpkenHs Ha ycranoBi ZET LAB, sika no3Bonsie 3 BUcoO-
KOO TOYHICTIO BU3HAYUTH HEOOXI1IHI MapaMeTpH IOCIIPKeHHSI. BCTaHOBIIEHO, 110 MPY IHTEHCHBHIH MPOKATIIl 3 MOnepey-
HHUM 3CyBOM (DaKTHUUHI 3HAUEHHsI BUTIEPE/DKEHHSI METaly HIKUE, HDK 3HAUCHHS BUIIEPEPKEHHsI, BU3HUYEHI aHAJI THYHUM
CrocoOoM, 110 00YMOBIIEHO 3HIKEHHSIM TTO3/IOBXKHBOI IBHIKOCTI MeTally B ocepelnky nedopmarii. PesynbraTi excriepu-
MEHTY IPE/ICTaBIISIOTh IEBHUI TEOPETHUHUM 1 IPAKTUYHUH iHTEpeC MpH po3poOiLli KaaiOpyBaHHS BaJIKiB.

KnrouoBi ciioBa: BunmepeKeHHs MeTaly, IHTEHCHBHA IUIACTUYHA JedopMallis, MOMepedHHil 3CyB, CHCTEMa
KaJiOpyBaHHS BaJIKiB, ocepeioK AedopMallii, TpaJAULIiHHINA METO/, COPTOBA IMPOKATKA.

Kyxap B. B., Kypne O. I'. YTouHeHHs1 MeTOIUKH PO3PAXYHKY TeIJIOBUX BTPAT MeTaJly Ha Oe3lepepBHUX
cTaHax rapsiuoi npoxkatku // O0podka matepiaiiB Tuckom. — 2018. — Ne 1 (46).

B 3a3naueniii pobOTI BIOCKOHAJIEHA METO/IMKA PO3PaxyHKY TEIUIOBHX BTPAT MeTajly IPH rapsdiil nmpokari Ha 6e3-
MIEPEPBHUX CTaHaX. 3alpPOIOHOBaHA METOMKA 3aCTOCOBYEThCS JUIsi OE3MEPEPBHHUX CTaHIB 3 PI3HOMAHITHIUM KOMIIOHYBaHHIM
OCHOBHOT'O TEXHOJIOTYHOTO OOJNaIHAHHS B Jlialla30Hi TEMIIEpaTyp, MPUIATHUX 32 JUIsl MOJICIIOBAHHS TPOLIECIB rapsioi mpo-
KaTKH, HOpMaJli30BaHOI pokatkH, Ta nporecy TMCP 3 ByriielieBrx Ta MiKpoJieroBaHUX MapoK CTaJli.

[mxeHepHUI pO3paxyHOK HEBPAaXOBAaHHX BTPAT TEMIIEPATypu PO3KATy BUIIPOMIHIOBAHHSAM Ta KOHBEKIIEIO,
SKUH 3aIIpOIIOHOBAHO BIiepIIe, Yepe3 (GakTop dacy, TOZaTKOBO BPaxoBye (HaKTOPH MIBHAKOCTI PYXY IOJIOCH, IOBXUHY
POJIBTaHTy, a TAaKOXX JOBXHMHY AYTH KOHTaKTy MeTaja 3 BalKaMH. 3aKOHOMIpHI 3B’SI3KH MiXK 3a3HAYEHHMH (aKTOpaMH,
BUTpPAYEHUM YacOM Ta PIBHEM 3HIDKEHHsI TEMIIEpATypHy paHilie Oylin HEeBiloMi, yepe3 Iie pO3paxyHOK IO BiJIOMUM Me-
TOJMKAaM TPUBOJUB K 3HAYHUM TOXHOKaM. MOXKIIMBICTh BpaXyBaHHs BKa3zaHHX (DAaKTOpPIB B pi3HOMaHITHIi KOMOiHAIT
B 3aJISKHOCTI BiJ] CIIOCO0Y MPOKATKH PO3KATy (ITOCTIZOBHOTO a00 OIHOYACHOTO B AEKUIBKOX KIITSAX) IMiJBHUILYE TOY-
HICTh TEXHOJIOTIYHUX PO3pPaxXyHKIB, 3a0e3Meuye yHiBepCaIbHICTh PO3POOIECHOr0 METOLY BiTHOCHO Pi3HOMAHITHHUX TH-
B CTaHIB Ta CKJIaJ[a€ HAyKOBY HOBU3HY poOoTH. Po3pobiieHa Gopmyna st po3paxyHKy BTpaT TEMIIEPATYPH TIPH 3MO-
TyBaHHI pynoHiB Ha yctaHoBii CoOilBox. ®opmyna ymepiie BpaxoBye BIUIMB Ha TEMIIEPATypy TAKHX IapaMeTpiB,
SK JOBXKHHA TIOJIOCH, IIBHIKICTH 3MOTYBaHHSI Ta PO3MOTYBAHHS, TOBIIMHA ITOJIOCH, BHYTPIIIHIN pajilyc pyJIoHY, SIKHA
3MOTYETBCS, Yac mepedyBaHHS pO3KaTy B 3MOTAaHOMY CTaHi. BUKOHaHa mepeBipKa BIOCKOHAJICHOI MOAETI Ha (aKTH4-
HUX JaHUX, AKi Oynu otpumani Ha ctadi 1700 MMK «ImeHi [nmiga», maHux pisHOMaHITHHUX aBTOPIB, a TAKOX i 4ac
CITBHUX TOPIBHIPHUAX PO3PAaXyHKIB 3 IH)KWHIPHHTOBIMH KOMIIAHISIMH, IIiJl 9ac IMiATrOTOBII MPOEKTY PEKOHCTPYKIIii
crany 3 ycraHoBKoto obnamgnanus CoilBox. Boockonanera mMomenb MOKe OyTH BUKOPHCTAHA [UTS MOJACTIOBAHHS TEX-
Hozorii TMCP Ha Oe3mepepBHUX CTaHAX Tapsdoi MPOKATKA 3 PI3HOMAHITHAM PO3TalllyBaHHSIM OCHOBHOTO TEXHOJOTiY-
HOTrO OOJIaTHAHHA.

KunrouoBi ciioBa: MoJetOBaHHS, TUIOCKUM TIPOKAT, Temreparypuuii pesxum, CoilBox.

Oruncebkuii M. K., Tapatyra K. B., Bocrouskuii C. M. Cymimeni nponecu B 06po6ui Metai THCKOM //
OG6podka marepiamiB Tuckom. — 2018. — Ne 1 (46).

Meroto € aHali3 iCHyIOUHX CITOCOOIB 1 pOOIT, MPUCBSIUCHUX CYMIIIEHUM TporiecaM 0O0poOKH METalliB THCKOM,
BHSIBJICHHS €()EKTHBHUX METOJIB 1 MPUHOMIB ITO€THAHHS MPOIIECiB, OMiHKA TPYAOMICTKOCTI iX peasi3amii, MepCreKTrHB-
HICTB 3aCTOCYBaHHs. BHKOHAHO aHai3 iCHYIOUMX CYMIIIEHHX ITPOLECiB MpH 00poOIi MeTaniB THCKOM. BinzHaueHo He-
JOCTaTHS BHUBYCHICTh TEXHOJOTIYHMX OCOOMMBOCTEH 0a30BMX 1 TMporeciB, sKi cymimaroTscs. [linTBepmKeHO
MIePCTIEKTUBHICTh PO3BUTKY HanpsMKy. HeoOXiHOI0 yMOBOIO CTBOPEHHS! HOBHX TEXHOJIOTIH € PO3BUTOK TEOPETHYHUX
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OCHOB 0a30BHX Tay3el 3HaHb. TEeXHOJOTIYHI PO3POOKH 3aBXKIH CYNPOBOKYIOTHCS CTBOPEHHSIM JIOAAaTKOBOTO 001aa-
HaHHA. [[1s1 CTBOpEHHS HOBHIX BHIB OOJIATHAHHSA HEOOXIHI YTOYHEHHS METOAU iX PO3PAaxXyHKy 1 HOBI MPOEKTHO-
KOHCTPYKTOPCBHKI pillICHHS.

KurouoBi cioBa: cyMileHi mporecy, IpoKkaTka, KyBaHHS, BOJIOUiHHS, ITPECYBaHHS, THYTTS, BAJTKOBE PO3JIHU-
BaHHS-TIPOKATKA.

®poaos €. A., Yopna 0. A. ExciepuMeHTaNbHEe JOCHIIKEHHSI BIUIMBY KOHCTPYKTHBHHMX YHMHHHUKIB
Ha MilHicTh KieiioBoro 3'eqHanHs Hanpsimuux ejgementiB YCIIII // O6pooka matepiajiB Ttuckom. — 2018. —
Ne 1 (46).

[IpoBeneHO eKcriepUMEHTa bHI JOCTIPKEHHS O[O0 BH3HAUEHHS CTYIEHS BIUIMBY KOHCTPYKTHUBHO-
TEXHOJIOTIYHUX (HaKTOPIiB Ha MIIHICTh KJICHOBOTO 3'€JJHAHHS HANPSIMHHUX KOJIOHOK YHIBEpCabHO-30ipHUX IepeHaaro-
JDKYBaHHX IITaMIIIB 32 JOIIOMOTOIO 3pa3KiB, IO IMITYIOTh pealibHe 3'€THAHHS. 3aKpIIUICHHS eJIEMEHTIB IITaMIIa 3/HCHIO-
BaJIOCs 32 JIOTIOMOT0I0 enokcuaHoro kiero Mapku EK-3Y0. BuzHadeHo CTymiHb BIUIMBY KiJTbKOCTI TOPU30HTAIBHUX KaHa-
BOK Ha MOCAJOYHHUX MICI[IX KOJIOHOK, JBOCTOPOHHBOI'O 3a30py B HUX, IIOPCTKOCTI TIOBEPXHI JeTaliel, 10 3'€THYIOThCS,
a TaKOXX JOBXKHMHH 1 JllaMeTpa MOCcaI0YHNX YAaCTUH HAIIPSMHUX €JIEMEHTIB Ha MillHICTh KJIeHOoBOro 3'eiHaHHs. BcraHosie-
HO, 110 31 30UTBIICHHSIM JBOCTOPOHHBOTO 3a30py 110 0,4—0,6 MM MilHICTh 3MeHITyBanacs Bix 1,5 mo 2,5 %, MakcUMaibHa
MIIHICTb OTPUMaHa MpH Oe3KaHaBKOBOMY 3'€JHAHHI 3 IIOPCTKICTIO MTOBEPXHI, 0 CKIIeroeThes, Rz 215. Takok BU3HaueHa
MiHIMaJIBHO JOMYCTHMA JOBKHUHA YACTUHH KOJIOHKH, 1110 3 € THY€eThCs, AopiBHIO0Ya (0,7—1,2) niametpy.

Karou4oBi ciioBa: ekcriepiMeHTalNbHUA METOJ, YHIBEpPCAIbHO-30IpHMI TepeHanaro)KyBaH!i IITaMIl, Mil-
HICTb, KJICHOBE 3'€/IHAHHSI, HATIPABIISIIOUi €JIEMEHTH.

Astymenko O. B., [Ipouenko B. M. Po3paxyHok BasikiB NPOKATHMX CTaHiB Ha MilHiCTh i e opmaniio B
cepenouuti AutoCAD Mechanical // O6po6ka martepianiB Tuckom. — 2018. — Ne 1 (46).

PO3risiHyTO MOXKIIMBOCTI T€OMETPHUYHOTO MOJICITIOBAHHSI BAJIKIB IMPOKATHUX CTAaHIB 1 BUKOHAHHS PO3pPaxyHKiB
Ha MinHicTb i gedopmaitito B cuctemi CATIP AutoCAD Mechanical 2018. Pasimie 11eit mporpaMHuii KOMILIEKC BUKOPH-
CTOBYBABCSI JJIsl MOJICTIFOBAHHS 1 PO3PaXyHKY BaJliB PEAYKTOPIB, BAXKEIIB, KyJauKiB Ta iH. AeTanel manmH. [ToOynoBaHo
PO3paxyHKOBI CXEMH 1 eIMIOpH 3TMHAJIbHUX MOMEHTIB 1 HAaIlPy>KeHb BaJIKIB YOTHPHUBAJIKOBOI KJIITI CTaHa XOJOIHOI IIPO-
KaTku cMyr. BusHaueHo HeOe3rneuHi nepeTuHH 1 KoeillieHTH 3amacy CTaTHYHOI MIITHOCTI 1 MIITHOCTI Ha BTOMY Yy IIHX
nepetuHax. BukonaHo mopiBHsHHS otpuManux B AUtOCAD Mechanical manux 3 miTepaTypHUMH PO3PaxyHKOBUMH
JIAHUMH 1 TIOKa3aHa 1X BiJoBinHICTh. MeTonoM ckindenux enemeHtiB (MCE) BukoHaHa OliHKa HanpyxeHo — aedop-
MOBAHOI'O CTaHy OIIOPHOr'O BaJiKa i BU3HAYEHO 30HM BHUCOKHX JIOKAJbHHX HANpyKeHb Ha MOBepxHi Baika. [loka3zaHo,
mro nporpamunii kommiekc AUtoCAD Mechanical 2018 moske 3acTOCOBYBATHCH TPU PO3PAXyHKY BAJKiB pOOOUHX KITi-
Tel MPOKATHUX CTaHIB.

KarouoBi cjioBa: npokaTHa KiiTh, BAJIOK, MILHICTb, IedopMallisi, FeHepaTop, po3paxyHKOBUH MOAYIIb, METO]
CKIHYEHHX €JICMEHTIB.
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ABSTRACTS

Alyushin Y. A. Equations of motion for the draft of a strip with arbitrary friction // Material working by
pressure. —2018. — Ne 1 (46).

Several methods for determining the equations of motion in the form of Lagrange are considered, including us-
ing the general procedure for solving the Laplace equations. Two variants of the equations of motion for settling a strip
with the absence of displacements of workpiece particles with respect to the tool, satisfying the initial and boundary
conditions, and also the conditions for the constancy of the volume for any rectangular part of the initial workpiece ad-
jacent to the symmetry axes are justified. It is proposed to formulate the frictional conditions for drafts from the dis-
placement or actual coordinates of the extreme points of the workpiece on the contact surface with the tool. It is noted
that to improve the accuracy of determining the local characteristics of stressed and deformed states, it is expedient to
use general solutions with nonlinear complex conjugate functions and experimentally grounded boundary conditions on
the displacements of particles on the free surface of the billet.

Keywords: equations of motion, Lagrange variables, friction conditions, boundary conditions.

Zhbankov I. G. The methods of calculation metal structure evolution in hot forging processes // Material
working by pressure. —2018. — Ne 1 (46).

The main influence on structure of metal has the chemical composition, heat treatment and plastic strain that is
confirmed by the number of researches. By the metal forming with the determined conditions it is possible to influence
on the metal grain size, carbide segregation and others inclusions in the metal structure and to presence or absence of
voids. The numerical calculation of this impact has important practical value. It is a lot of approaches to calculate the
microstructure evolution in hot forging processes which are joining by the fact that calculation provided in three stages
in static, dynamic and meta dynamic recrystallizations. In the paper proposed block-schema for calculation grain size
during multistage forging process.

Keywords: microstructure, forging, simulation, strain, calculation.

Aliieva L. 1., Kartamyshev D. O., Grudkina N. S., Chuchin O. V. Technological processes of manufac-
turing hollow parts on the basis of methods of combined extrusion // Material working by pressure. — 2018. —
Ne 1 (46).

The mathematical modeling of the power mode of the combined sequential radial-forward extrusion of hollow
parts by the energetic method of the upper assessment is carried out. A modular approach has been used that allows us
to consider the process of sequential extrusion in a step-by-step manner with a separate analysis of deformation pres-
sures along the centers of deformation of radial centripetal and direct extrusion of the metal of the workpiece. For the
stage of radial extrusion, different kinematic modules are compared and kinematically possible velocity fields and the
advantage of the triangular curvilinear module is established. For the focal point of deformation of direct extrusion a
trapezoidal kinematic module is used. A general solution is obtained based on the application of module blocks for are-
as with a characteristic metal flow, but possible variation in the geometry of the instrument and the shape of the defor-
mation focus. The analysis of the calculated dependences is performed, the dependence of the total reduced pressure on
the radial-straight extrusion process on the geometric parameters: the flange thickness and the cup wall thickness is es-
tablished. Based on the simulation results, the proportional nature of the pressure change on the active punch is estab-
lished from the increase in flange thickness and the wall thickness of the cup. Comparison of the calculated values of
deformation pressures with experimental data, known technological solutions and finite element simulation in the soft-
ware package QForm VX confirms the acceptability of the obtained dependencies for technological calculations.

Keywords: combined deformation, extrusion, billet, die geometry.

Aliieva L. 1., Malii K. V. Investigation of the power mode and the forming preform in the combined ra-
dial-longitudinal extrusion // Material working by pressure. —2018. — Ne 1 (46).

The purpose of the work is to analyze the features of the power regime and the modification of the combined
deformation by radial-direct extrusion. As theoretical methods of research, the energy method of the balance of power
and the method of finite elements were used. Experimental studies of the process were carried out using physical simu-
lation methods and the method of dividing grids to determine the deformed state of the workpieces. A theoretical analy-
sis of the power regime and the shape modification of the workpiece with the combined radial-direct extrusion. An in-
crease in the relative sizes of the receiving cavities of the matrices leads to a decrease in the values of the reduced pres-
sure, which is associated with a decrease in the degree of deformation and the contact surface of the friction between the
flange and the matrices. The account of the material flow characteristics on the basis of the modular approach has made
it possible to establish the optimal value of the position of the radius of the interface of the material flow during radial-
direct extrusion, depending on the geometry of the tool, characterizing the features of the associated organization of
deformation. It is determined that the main effect on the position of the interface between the material flow is friction
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and relative dimensions of the part. Considering the possibility of obtaining an optimal value of the kinematic parameter
of the initial velocity in the forward direction of extrusion, analytical dependencies have been established for determin-
ing the increment of the linear dimensions of the workpiece during the deformation process. The graphic dependencies
of the shape forming of the workpiece are presented, which allow to predict the receipt of semi-finished products with
the necessary geometric parameters. The presented experimental study confirms the validity of the obtained theoretical
models of radial-longitudinal extrusion.

Keywords: precision forging, rod parts with flange, combined radial-longitudinal extrusion, relative pressure,
deformability, power mode.

Ainabekova S. S., Esbolat A. B. Simulation of production of parts of shut-off valves // Material working
by pressure. —2018. — Ne 1 (46).

In order to manufacture wear parts during the operation of the valves, the technological process of manufactur-
ing the parts of the stop valves was modeled. According to technological and structural calculations for the production
of the slider part, stamps of sequential action were designed in the DEFORM-3D software package. To produce the
part, a low-waste type of cutting is used, then the strip is introduced into the die, after which the part is cut along the
contour, and corresponding holes are punched. Afterwards the part is moved to the second stamp, where the subsequent
molding and bending operations of the part of the part are simultaneously performed in accordance with the dimensions
of this drawing. The graphs of changes in stresses, temperatures and forces during the operations of punching and
punching holes, bending and forming are presented. The results of modeling in the developed dies are presented. On the
basis of this, it is possible to draw a conclusion on the operability of stamps of sequential action for the manufacture of
parts of the stop valves.

Keywords: stop valves, stamp, modeling, cutting, punching, forming, bending.

Beygelzimer Y. Yu., Reshetov O. V., Kulagin R. Yu., Korshunov O. I., Davydenko O. A. Heterogeneity
of deformation and ideal plasticity of titanium during the twist extrusion // Material working by pressure. —
2018. — Ne 1 (46).

This paper deals with the analysis of strength and plastic characteristics of commercially pure titanium speci-
mens as a function of equivalent plastic strain accumulated during Twist Extrusion (TE) process. It is shown experi-
mentally that multi pass TE leads to the saturation of yield stress, reduction in area, elongation to failure and uniform
elongation. This fact indicates the occurrence of an ideal plastic state in the processed material. The threshold value of
accumulated plastic strain for ideal plastic behavior of titanium during TE is defined. The conditions when the strength
and plastic characteristics of titanium attain the saturation values were defined. The strain state and mechanical proper-
ties of titanium billets processed by TE are studied in both axial and peripheral areas. An explanation for the hardening
central zone of the billet during TE is offered. The non-uniformity in mechanical property distribution is quantitatively
estimated in the billet cross-section.

Keywords: twist extrusion, high pressure torsion, strain distribution, mechanical properties, titanium.

Fedotiev A. M., Shkel S. V., Beygelzimer Y. Y. Using twist extrusion to homogenize aluminum alloys in
the production of profiles // Material working by pressure. —2018. — Ne 1 (46).

Homogenization of aluminum alloys is traditionally carried out at a temperature of 450-560 °C for several hours
to obtain a homogeneous structure. However, it is possible to homogenize materials by twist extrusion. Attempts to apply
this approach in the extrusion production of long-length profiles face a number of serious problems. Theoretically substan-
tiated twist design matrices realizing homogenization by plastic deformation on a separate press extruder. Using modeling
in the Deform 3D V11 package, a number of screw channels were analyzed and the possibility of twist extrusion of a cy-
lindrical billet from a diameter of 150 mm to a diameter of 127 mm was shown. In this case, the workpiece at the outlet has
no curvatures, and the equivalent deformation along its entire cross section exceeds 2.

Keywords: twist extrusion, homogenization of aluminum alloys, twist matrix.

Berezshnaya O. V., Gribkov E. P., Berezshnoy M. O. Investigation of the influence of kinematic asym-
metry on the formation of a layer during electric contact surfacing of a strip // Material working by pressure. —
2018. — Ne 1 (46).

Investigations of the stress-strain state of the electrode material in the thermal deformation zone in the case of
electric contact surfacing with tapes were carried out using the finite element modeling of the process. The expediency
and rationality of creation of the kinematic asymmetry during the electric contact surfacing with stripes is shown. The
influence of the magnitude of the kinematic asymmetry coefficient of the electric contact surfacing process on the adhe-
sion strength of the deposited functional layer to the workpiece surface is investigated. It has been established that with
the use of kinematic asymmetry during the electric contact surfacing, the level of tangential contact stresses in the con-
tact area of the electrode tape with the surface of the part increases and, as a consequence, the adhesion strength of the
coating with the surface of the detail increases. The optimum values of the kinematic asymmetry coefficient during the
electric contact surfacing are provided, which ensure the qualitative formation of the functional coating.

Keywords: finite element modeling, electric contact surfacing, rolling, stress-strain state, kinematic asym-
metry, adhesion strength.
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Borovik P. V. Relative penetration of fracture at shearing metal in a cold condition by shears // Material
working by pressure. —2018. — Ne 1 (46).

Theoretical and experimental studies of the separation of rolled metal in the cold state on scissors with parallel
knives were performed with the aim of developing a mathematical model for calculating the relative incidence prior to
cleavage during cutting metal on scissors, by implementing a planned experiment based on FEM simulation. The re-
search was based on the developed mathematical 2D model of the process of cutting parallel knives. According to the
results of the research, it is noted that the relative penetration prior to cleavage is exerted by the ultimate strength and
yield strength of the material, the elongation after rupture, the carbon content, the height of the cut section and the speed
of the knife. A regression equation was obtained. It allows to determine the relative introduction prior to cleavage during
the separation of metal rolls on scissors in the cold state with a confidence interval of £5%. The results of the work can be
recommended for use in making design and technological decisions in the field of cold metal separation on scissors.

Keywords: relative penetration of fracture, separation of rolled metal in cold condition, shears.

Gribkov E. P., Dobronosov Yu. K., Sveshnikov I. A. Investigation of the influence of the bending billet
radius on the energy-force parameters of the profiling process // Material working by pressure. — 2018. —
Ne 1 (46).

Production and application of bent profiles is one of the most important ways to reduce energy consumption
and metal consumption of products, improve the quality of machines and structures. The precise determination of the
energy-force parameters of the profiling process makes it possible to reduce the metal consumption and, as a conse-
quence, the cost of the units. Based on the implementation of the three-dimensional finite element model of the profil-
ing process, the influence of the radius of the bending of the billet on the energy-strength parameters was investigated.
The model was developed in the environment of Abaqus CAE, which allowed to take into account the three-
dimensional nature of the flow and hardening of the material, to determine the stress-strain state, as well as the strength
and moment of the profiling. The analysis of the obtained results unequivocally indicates a decrease in the force and
moment of profiling with a decrease in the fillet radius, which correlates with the results of finite difference modeling.
At the same time, for the calculated type of profile, the reduction in the radius of the fillet from 5 to 1 mm decreased by
a factor of 1.4 and the time by a factor of 1.7. At the same time, the level of stresses and deformations remained the
same, which indicates a predominant effect on the energy-force parameters of the extent of the deformation focus.

Keywords: profiling, gauge, profile, stress-strain state, mathematical model, finite element method.

Tarasov O. F., Altukhov O. V., Gribkov E. P., Salalajko O. I. Finite-element modeling of the rolling pro-
cess with the use of severe plastic deformation of blanks // Material working by pressure. —2018. — Ne 1 (46).

The process of severe plastic deformation on the basis of rolling with blank torsion is considered in the article.
The technology lay in successive rolling of blanks in a cage with a smooth barrel of rolls and in a cage with calibrated
rolls. The caliber was a parallelogram inclined to the torsion angle of the blank. The effectiveness of this process is af-
fected by a number of parameters, namely, the geometric dimensions and shape of the caliber, distance between cages,
radius of rolls, squeezing in the first cage, tension between cages. The influence of the inclination angle of the caliber
ditch and the distance between cages on the distribution of strain on the cross section of the blank was investigated on
the basis of the three-dimensional finite-element model. It was found that the most rational angle of inclination of the
caliber ditch is from 15 to 20 degrees. A smaller inclination angle leads to the violation of the conditions of capturing
metal rolls, a greater — to the decrease of the process efficiency. It was also determined that the most rational distance be-
tween cages is 125 mm.

Keywords: severe plastic deformation, rolling, caliber, torsion, tense-deformed state, mathematical model, fi-
nite element method.

Chigirinsky V. V., Putnoki A. Y., Levitskaya V. A. Loading of plastic environment under conditions of
asymmetric plane impact // Material working by pressure. —2018. — Ne 1 (46).

A mathematical model of the asymmetric loading of the deformation focus for a plane problem of the theory of
plasticity is developed on the basis of the method of harmonic functions. Using the boundary conditions, taking into
account the variable position of the inclined area in the contact zone, and the peculiarities of the solution of the closed
problem of the theory of plasticity, the process of plastic shaping is mathematically presented as the only expression for
the entire focus of deformation. It is shown that the model adequately reacts to changes in technological parameters of
the process under asymmetric loading. This allows us to take into account this factor influencing the components of the
stress tensor of a plane problem. The influence of the form factor, coefficient of friction and angle of capturing coin-
cides with the literature data published in the open press. The distribution of contact normal stresses is characterized by
an extreme unevenness in the rolling of thin strips and decrease of the influence of contact friction, that is a uniform
distribution along the length of the contact arc, during the rolling of thick strips.

Keywords: harmonic functions, plane problem, loading asymmetry, stress state, influence factors, analytical
solution.
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Ashkeev Zh. A., Andreyashchenko V. A., Abdiramanov S. T. Study of the process of closed stamping,
implementing intensive plastic deformations // Material working by pressure. —2018. — Ne 1 (46).

The article presents the results of the study of the deforming process in a closed matrix that implements inten-
sive plastic deformations. Preliminary laboratory experiments with the use of multilayer plasticine samples, as well as
aluminum samples, were applied for the study of 1APS in a closed matrix. The analysis of the study results with the
usage of plasticine, aluminum samples and computer simulation has demonstrated that intensive plastic deformations
are realized in the volume of blanks, which are intensified with an increase in the number of deformation cycles. In addi-
tion, the comparative analysis has showed a good correlation between the results of computer simulation and experimental
data, there is an identity and convergence of the obtained values. Experimental studies have proved that when increasing
deformation cycles the strength of the metal and other indicators increases in comparison with the initial values.

Keywords: matrix, punch, container, types, blanks, deformation, tension.

Omarov S. A. Intensification of shaping operations // Material working by pressure. —2018. — Ne 1 (46).

The possibility of the intensification of MAIF by pre-treatment of IMP workpieces was demonstrated. This
treatment leads to a decrease in the confidence interval of the points of the limiting deformation diagram in (1,3-1,5)
times. An estimation of limiting shaping of workpieces from low-melting material in the conditions of MAIF was made.
A computational and experimental method of obtaining a diagram of limiting deformations of sheet metal for forming
processes by moving media was developed. The essence of the technique lies in the destruction of samples by polyure-
thane pressure. The thickness of the sample is measured near the fracture zone or neck formation and the thickness de-
formation is calculated. The relations between the principal deformations are determined on the basis of the known
curve of deformation hardening of the material.

Keywords: intensification of the shaping operations, sheet stamping by moving media, magnetic blastomussa
stamping, stress-strain state, diagram of limiting deformations.

Taranenko M. E. Method of reducing the curvature of sheet-stamped parts // Material working by pres-
sure. —2018. — Ne 1 (46).

A new method of significant reducing the curvature (buckling, deplanation) of large-dimension sheet articles,
which are mainly used for assembling car-bodies and other units and devices requiring high precision manufacturing, is
proposed. The method can be implemented for shaping parts made of deformation-strengthening materials. The essence
of the method is the creation of impulse loading in the deformed material which is coordinated with the relaxation peri-
od of the residual stresses of the specified material. The method can be realized at shaping on multi-contour electro-
hydraulic presses with spatial-temporary control of loading.

Keywords: residual stresses, elastic and plastic deformation, loading impulse, period, frequency, loading con-
trol, sequence of deformation, technological heredity.

Titov A. V., Basov A. Y., Lavrinenkov A. D., Vishnevskii P. S., Lysenko O. M., Titov V. A. Some features
of isothermal forming of precision parts with thin-walled elements // Material working by pressure. — 2018. —
Ne 1 (46).

The analysis of advanced processes of forming of thin-walled structural elements is carried out. The ad-
vantages of using isothermal forming for the manufacture of mono wheels of various types are substantiated. A design
and technological classification of parts with thin-walled elements by the example of mono wheels is proposed. Numer-
ical simulation of isothermal stamping process of typical representatives of mono wheels with radial and coaxial ar-
rangement of blades in CAD / CAE Deform 3D is performed. The effect of energy-force parameters and stress-strain
state during shaping of mono wheels, displacement of material particles of the workpiece during filling of the working
cavity of the stamp is estimated. The optimized technological parameters of the process are obtained: the deformation
rate, the required deformation force, the heating temperature, and also the geometry of the working cavity of the die. It
is shown that when designing forming processes, it is necessary to consider the use of the plasticity resource.

Keywords: isothermal stamping, mono wheel, thin-walled elements, blade, finite element method, viscoelastic
model, super plasticity.

Krivtsova O. N., Lutchenko N. A., Kuzminov I. I., Pluzhnikov V. A. Analysis and assessment of the qual-
ity of wire products // Material working by pressure. —2018. — Ne 1 (46).

The papers purpose is a research and analysis of experimental and statistical non-performance requirements of
multidimensional quality in the wire production like 2,30-P1-TS1 GOST 3282-74 made in Kaz-Metiz LLP. The pro-
cessing results are experimental and statistical data, statistical analysis of non-compliance with the requirements of mul-
tidimensional quality in a wire product on the set of mechanical properties produced in LLP "Kaz-Metiz" are presented.
Conditional probabilities of defects at production of a wire and their various combinations are defined. Histograms on
combinations of the most important indicators are constructed. The structuring of the variants in a quality violations is
made. The evaluation of the quality state using the relative indicator-entropy was performed.

Keywords: wire products, set of mechanical properties, analysis and evaluation of multidimensional quality.
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Rozov Yu. G. Stress state of a tubular billet in operations of uneven squeezing and dispensing // Material
working by pressure. —2018. — Ne 1 (46).

The method of manufacturing of axisymmetric thin-walled tubular products of non-circular cross-section by
pushing of a thin-walled tubular billet into a profile tool is proposed and the features of the process are considered. The
technique of calculating the coefficients of a tubular billet forming in operations of uneven crimping and dispensing in
the manufacture of axisymmetric thin-walled tubular products of a non-circular profile is proposed. Formulas for calcu-
lation and factors determining the meridian stress increment in squeezing and dispensing operations which result from
the wall bending of the deformable tubular billet in the manufacture of axisymmetric thin-walled tubular products of
nonround cross section with profile elements parallel to the longitudinal axis and forming a screw surface are obtained.
The value of the minimum bending radius of the wall in the cross section of the deformable tubular billet in squeezing
and dispensing operations in the manufacture of axisymmetric thin-walled tubular products of nonrounds is determined.

Key words: tubular billet, tubular product, uneven squeezing, dispensing, axisymmetric non-circular profile,
deformation coefficient, bending.

Zagoryianskii V.G., Haikova T.V .Study of the influence of intermetallide layer thickness on the re-
sistance to bimetal copper-aluminum layers separation // Material working by pressure. —2018. — Ne 1 (46).

The intermetallide layer formed in the production of copper-aluminum bimetal by explosion cladding affects
the resistance to layers separation. The work is devoted to the selection and determination of the mathematical depend-
ence parameters describing the influence of the layer thickness on the resistance to layers separation. Mechanical tests
were carried out according to the standard procedure adopted in the separation layers test of bimetallic sheet samples.
Mathematical processing of experimental results which uses the numerical method of determining the analytical func-
tion form for nonlinear dependence and coefficients refinement by the least squares method was carried out. For the
first time it is quantitatively established that the sought dependence is closest to the logarithmic function. For the ob-
tained logarithmic dependence by the least squares method the coefficients values of the variable are found.

Key words: copper-aluminum bimetal, explosive cladding, intermetallide layer, resistance to separation, de-
pendence.

Beloshenko V. A., Voznyak A. V., Voznyak Yu. V., Dmitrenko V. Yu., Savchenko B. M., Chishko V. V.
Influence of equal channel multiple-angular extrusion on structure and properties of polymer composites of var-
ious architecture // Material working by pressure. —2018. — Ne 1 (46).

It is shown that equal-channel multiple-angular extrusion (ECMAE) is an effective method of structural modi-
fication of polymer composites in various architectures and opens new possibilities in the management morphology and
properties. ECMAE makes it possible to increase the density, toughness and dynamic modulus of elasticity of PET/ABS
and PET-G/ABS layered composites produced by the FDM process. In the case of LLDPE/CNT g polymeric nanocom-
posites, ECMAE promotes an increase in electrical conductivity, Young's modulus, yield strength, elongation, and
toughness. The hybrid polymeric composites LLDPE-CaCOs-C significantly increase the micro hardness and reduce the
degree of its anisotropy due to the formation of an oriented structure inthe polymer matrix and an increase in the degree
of its crystallinity.

Keywords: polymer composites, equal-channel multiple-angular extrusion, microstructure, physical and me-
chanical properties.

Bondarenko S. V., Grydin A. Yu., Schaper M. Impact of cold rolling in plain rolls on mechanical
properties of pre-profiled strips of an aluminum alloy EN AW-6082 // Material working by pressure. —2018. —
Ne 1 (46).

In this paper the possibility of producing thin flat strips of an aluminum alloy EN AW-6082 with heterogene-
ous mechanical properties in width by rolling in plain rolls of pre-profiled strips has been previously obtained by twin-
roll casting has been investigated. Experimentally determined the optimal difference between the thicknesses of profiled
strips elements, which guarantees the maximum increase of the main mechanical properties indicators on the individual
strips elements obtaining, namely the tensile strength, yield strength and hardness. Obtained difference between the
thicknesses of the elements allowed determining one of the technological parameters in a new energy-saving technolo-
gy for production of strips with variable mechanical properties along the width with use of the original device for twin-
roll casting profiled strips: thickness of profiling steel strip.

Keywords: profiled strip, aluminum alloy, deformation, heterogeneous mechanical properties, cold rolling in
plain rolls.

Vasilev Ya. D., Zamogil'nyi R. A., Kovtun A. P. To the determination of the coefficient of friction during
cold rolling according to the experimental diagrams of contact stresses // Material working by pressure. —
2018. — Ne 1 (46).

The adoption of rough assumptions as models frictional stresses in the rolling of the "Amonton law" type for
the determination the friction coefficient from the experimental diagrams of contact stresses leads to erroneous values
of this parameter has been established. In order to obtain reliable data on the coefficient of friction during rolling by the
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experimental diagrams of contact stresses, a correct model of the frictional stresses in the process is necessary. Based on
a new model of frictional stresses, taking into account the kinematics deformation mechanism during rolling thin strips,
a modern method for determining the coefficient of friction in terms of contact stresses was developed and implement-
ed. With the use of the proposed method, new data on the value of the coefficient of friction during cold rolling accord-
ing to the experimental diagrams of contact stresses are obtained. Comparison the data with the coefficients of friction
obtained by other methods has shown that they are in good agreement, which confirms the accuracy and reliability of
the proposed method for determining the friction coefficient from the experimental plots of contact stresses and gives
grounds for recommending it for practical application.

Keywords: friction coefficient; contact stresses; experimental diagrams; methodology; accuracy; kinematics;
rolling.

Ermakhanbetov K. E., Bykhin B. B., Abishkenov M. Zh. Anticipation of metal during long rolling with
the realization of intensive plastic deformation // Material working by pressure. —2018. — Ne 1 (46).

In article results of experimental definition advancing at high-quality rolling with realization of intensively
plastic deformation are given in the new system of calibration rolls "rhombus square”. When carrying out an experiment
it is used a modern method of a tens metric research on the ZET LAB installation which will allow determining the re-
quired research parameters with high precision. It is established that at intensive rolling with cross shift the actual val-
ues of advancing metal are lower, than the values of advancing defined in the analytical way that is caused by decrease
in longitudinal speed of metal in the deformation center. Results of an experiment are of a certain theoretical and practi-
cal interest when developing calibration rolls.

Keywords: metal advancing, intensively plastic deformation, cross shift, system of calibration of rolls, defor-
mation center, traditional method, high-quality rolling.

Kukhar V. V., Kurpe A. G. Specification of the method for calculating the thermal loss of metal on con-
tinuous hot rolling mills // Material working by pressure. —2018. — Ne 1 (46).

The thesis improves the calculation methodology of metal heat loss during hot rolling procedure at continuous
mills. The proposed methodology can be implemented at continuous mills with various in-line equipment arrangement
within the temperature ranges appropriate for processes simulation of hot rolling, normalized rolling and TMCP process
of carbon and microalloying steel grades.

It offers engineering analysis of unaccounted temperature losses of feed by means of radiation and convection,
which, for the first time, through the time factor, additionally accounts for strip motion speed factors, roller table length
and feed length, and also length of rolls contact arc with metal. Regular links between these factors, time spent and val-
ue of heat loss were previously unknown. So, the calculation under the available methodologies resulted in significant
measures of inaccuracy. The accountability of the above mentioned factors in the various compositions depending on
the rolling method (successive or simultaneous in several stands) increases the engineering simulation accuracy, ensures
the versatility of the elaborated method with respect to different types of mills and makes the scientific novelty of the
study. The formula was developed to calculate the temperature loss while coiling at the CoilBox facility. For the first
time the formula accounts for the influence on the temperature of such variables as strip length, coiling and uncoiling
speed, strip thickness, inside radius of the reeling coil, the time the feed rests being coiled. The improved model was
verified based on actual data from rolling mill 1700 of PJSC “Ilyich Iron and Steel Works”, records of different authors
and was also tested during collaborative calculations of reference with engineering companies while preparing the mill
renovation project with CoilBox facility installation. The improved model can be used for TMCP technology simulation
at the continuous hot rolling mills with various in-line equipment.

Keywords: simulation, flat products, temperature conditions, CoilBox.

Oginskyi I. K., Taratuta K. V., Vostotskyi S. M. Combined processes in metal forming // Material work-
ing by pressure. —2018. — Ne 1 (46).

The aim is to analyze existing methods and works on combined processes of metal forming, to identify effec-
tive methods and techniques for combining processes, to evaluate the complexity of their implementation, and the pro-
spects for their application. The analysis of existing combined processes in the processing of metals by pressure is per-
formed. The lack of knowledge of the technological features of basic and compatible processes is noted. The prospects
for the development of the direction have been confirmed. A prerequisite for the creation of new technologies is the
development of the theoretical foundations of the basic fields of knowledge. Technological developments are always
accompanied by the creation of additional equipment. For the creation of new types of equipment, more accurate meth-
ods of their calculation and new design solutions are needed.

Keywords: combined processes, rolling, forging, drawing, pressing, bending, rolling casting-rolling.
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Frolov Y. A., Chorna Y. A. Experimental study of the influence of constructive factors on the strength of
the glued joint of the guide elements of universally-assembled reconfigurable dies // Material working by pres-
sure. —2018. — Ne 1 (46).

Experimental studies to determine the degree of influence of structural and technological factors on the
strength of the glued joint of the guide columns of universally-assembled retrofitted dies using samples simulating a real
connection have been carried out. The fastening of the stamp elements was carried out with the help of epoxy glue EK-
3U0. The degree of influence of the number of horizontal grooves on the seats of the columns, the double-sided
clearance in them, the roughness of the surface of the parts to be joined, and the length and diameter of the seating ele-
ments of the guide elements on the strength of the adhesive joint are determined. It was found out that with increasing
the bilateral clearance to 0.4-0.6 mm, the strength decreased from 1.5 to 2.5%, the maximum strength was obtained with
a non-jawed connection with the roughness of the bonded surface Rz215. Also, the minimum permissible length of the
connected part of the column is equal to (0.7-1.2) of the diameter.

Keywords: experimental method, universally-assembled retrofitted die, strength, adhesive bonding, guiding
elements.

Yavtushenko A. V., Protsenko V. M. Calculation of rolls of rolling mills for strength and deformation in
the AutoCAD Mechanical environment // Material working by pressure. —2018. — Ne 1 (46).

Opportunities of geometrical modelling of rolls of rolling mills and performance of calculations on durability
and deformation in SAPR AutoCAD Mechanical 2018 system are considered. Formerly this program complex was used
for modelling and calculating the shaft of gearboxes, levers, cams, etc. of machines elements. Design and orthographic
diagrams for bending moments and pressure of rolls of the four-high rougher of the cold mill of strips are constructed.
Dangerous sections and factors of a stock of static and fatigue durability in these sections are determined. Comparison
of received in AutoCAD Mechanical data with literary design data is carried out and their conformity is shown. An es-
timation of the tensely-deformed condition of a supporting roll is done using the method of final elements (MFE) and
zones of high local pressure on a surface of a roll are determined. It is shown, that AutoCAD Mechanical 2018 program
complex can be used in calculation of rolls of rolling mills.

Keywords: the rolling mill, rolls, durability, deformation, generator, design module, method of final elements.



