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AHHOTALIMA

I'punkesnu B. A., Uyxaeo B. JI., CanbHuxoB A. C., Tymko A. H., Amkensinen A. B., Banamex I'. Uc-
cjleIoBaHMe Pa3/IMYHBIX CXeM O0CA/IKH Ha mpecce 3aroTtoBku cmiasa JM698-BJl myrem maTemaTHyecKkoro mMoje-
auposanus // O6padoTka MaTepuanos Aapaennem. — 2013. — Ne 4 (37).

PaccMoTpeHBI pe3ynpTaThl MaTEMaTHYECKOI0 MOAEIUPOBAHUS IPOLIECCa OCAAKH 3arOTOBKU U3 KapOIPOIHOTO
crutaBa OM698-B/l, xoToperiii mpoussoautca B yciaosusax [TAO «Juenpocmencransy». IIpu 3ToM mporece ocaiaku
MOJIETTMPOBAJICS KaK C HAIMYMEM MeXIe(OpMallMOHHOM May3bl, TaK ¥ C €€ OTCYTCTBHEM. BBITIOIHEH aHaIi3 OCHOBHBIX
HapaMeTpoB HaIPsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHMS TP 0CaJIKe 3arotoBku U3 cruiaa DM 698-B/I. B xauectse
OCHOBHBIX IOKa3aTeJied HanpspKeHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI BBIOpaHBI TOJISI pacrpejenieHus aedopMaliuy,
HanpspkeHnH u temrepatyp. ChopMyITupoBaHbl OCHOBHBIC MOJXO/bI K pPeaIM3alliy TaHHOW CXEMBI TEXHOJIOTHYECKOTO
mporecca (OPMOM3MEHEHHS YKa3aHHOTO CIUIaBa JUIS  TOJYYEHHWsS KAuyeCTBEHHOW TIIOKOBKM B  YCJIOBHAX
ITAO «lnenpocnencranby.

KnaioueBble ci10Ba: ocaaka, >XapoNpOYHbIE CIUIABBI, MAaTEMaTHYECKOE MOJACINPOBAHUE, HAMPSHKEHHO-
nepOopMHPOBaHHOE COCTOSHUE, MEXKICPOPMAITIOHHBIC TTAY3bL.

Jo0pos U. B. Uccienopanne KHHEMAaTHKH o4ara aegopManuy 0CeCHMMETPHYHOH 3aroTOBKH MpPH
ocajke IJIockuMu Ooiikamu // O0padoTka MaTepnaJioB faBjienueM. — 2013. — Ne 4 (37).

[TpoBeneHsI TEOpETUUECKUE U SKCIIEPUMEHTANILHBIE NCCIIEIOBAHHS 00X 3aKOHOMEPHOCTEH KHHEMAaTHYECKUX
NapaMeTpoB OCECHMMETPUYHON AeopMaliy IPH 0C3JKE IIOCKUM ITyaHCOHOM 3aroTOBOK C Pa3iM4HBIMH MeXaHHYe-
CKUMH cBoWcTBamMH. ONpesieNieHO BIMSHHUE CHJI TPEHUSI Ha KOHTAKTHOM ITOBEPXHOCTH MHCTPYMEHTA Ha Ipolecc 00YKo-
00pa3oBaHMsI TIOBEPXHOCTH 3ar0TOBKHM CBOOOJHOI OT BHeIIHeW Harpysku. JlokasaHo, 4To mponecc 604k000pa3oBaHus
OyZeT UMeTh MECTO M B ciydae OTCYTCTBHS BHEIIHErO TPEHHUsSI HA KOHTAKTHOW IIOBEPXHOCTH ITyaHCOHA M 3arOTOBKH.
Bremnee Tpenne naTeHCH(UIMPYET mporecc 6oukooOpa3oBanus. Pazpaborana MeToanka (hU3NIECKOrO MOIEIHPOBa-
HUSI B 1a0OPAaTOPHBIX YCIOBHSAX NMPOU3BOACTBEHHBIX MPOIECCOB 0OPaOOTKH METAJUIOB AABIEHHEM U MOKa3aHO, YTO OT-
pHULATETBHBIA PE3YNIbTAT SKCIEPUMEHTAIBHBIX HCCIIEIOBAHUN B TAOOPATOPHBIX YCIOBUSIX OJHO3HAYHO MPEAONPENCIIs-
€T OTPHLATEIbHBIN Pe3yIbTaT B MPOM3BOACTBCHHBIX YCIOBUSIX. BMecTe ¢ TeM, MOJIOKHUTENBHBIN PE3YNbTaT SKCIEPH-
MEHTaJIbHBIX HCCIICI0OBAHU B 1TaOOPATOPHBIX YCIOBUSAX MOAJIEKUT MPOBEPKE B IPOU3BOACTBEHHBIX YCIOBHSAX.

KnroueBbie cj10Ba: 3aroToBKa, ocaaka, AedopMaliys, Iojie CKOPOCTeH, 1oje nepeMenieHni, pusnueckas Mo-
JieJIb, IPOU3BOJICTBEHHBIN TpoLiecC.

Martsuiiuyk B. A., Muxajuesuu B. M., Ainuesa JI. . Ouenka negopmMupyemMocTu MaTepuajia 3aroToBoK,
MOJYy4YEeHHBIX OT/AeJIeHHeM MeTOJaMHu IJIacTu4yeckoro casura // O6padorka MaTepuaioB naBjieHueM. — 2013. —
Ne 4 (37).

B pamkax TEH30pHOTO MOAXOJa B TCOPHH CYMMHPOBAHHS TOBPESKACHUI MOIYYCHBI OOIINE COOTHOIICHHS
JUTS OTIPENICIICHUS TIPEACIBbHEIX Ac(opMaIiii METaJUIOB TPU CIIOKHOM JBYXJTarmHOM AedopmupoBannu. MccnemoBana
MOJZIENb JBYXJTaIHOTO Ie()OPMHUPOBAHUSA TIO0 CXEME «CIBHT — CXKaThey». [I0MydeHO W HMCCIENOBAaHO COOTHOIICHHE
UL OCTAaTOYHOTO pecypca IDIACTUIHOCTH Ha BTOPOM dTare MPH YCIOBHU MCUEPIIAaHHUS pPecypca IUIACTHIHOCTH Ha Tep-
BoM otare. [IpuBeneHbl pe3yibTaThl OPUIMHAIBHBIX DKCIIEPUMEHTOB MO CXEME JIBYXITAalHOro AeOpMHUPOBAHUS:
«capurosas aehopManus B pe3ybraTe cpe3a OypTuka — paBHOMEPHAsi OCECUMMETPUYHAs O0ca/ikay. BhimomHeHo MaTe-
MaTH4eCKOe MOJICTUPOBaHHE CI0KHOIO JIBYXITAIMHOTO Je(OpMUPOBaHHS B MOCIEAOBATENILHOCTH «IIPOCTOE-CIIOKHOE
JUTS KOMOWHAITMH CIBUT — OCaJiKa B YCIIOBHSX 004ko0Opa3oBaHus. Pa3paboTaHHBIC KPUTEPHUH MO3BOJISIOT OICHHBATH
JIe(pOPMHPYEMOCTh 3aTOTOBOK, MOJYYCHHBIX 0€30TXOJHBIMH METOJJAMH CIABUI'OBOM OTPE3KU.

KiroueBble cjioBa: TCH30P MOBPEKICHHA, CIOKHOE MBYXITalHOE AchopMUpOBaHME, CIBHI, CXKAaTHE, Ipe-
JenpHas edopManys, OCTATOYHBIN Pecypc ITACTHYHOCTH.

Maecunenon C. 0., Tpumesckuii O. . OcodeHHOCTH MOAeTUPOBAHUS Npolecca rudku Merayia g0 180°
NnocpeacTBOM nporpaMMHoro komimiaekca Deform 3D // O6paGoTka matepuanos naBiaeHnem. — 2013. — Ne 4 (37).

PaccMoTpeHBI OCOOCHHOCTH WCIONB30BaHUS TIporpaMMHOro komiurekca Deform 3D mpu mMomenupoBaHUH
TIPOIECCOB (POPMOBKH JIFICTOBOTO METallIa Ha IpUMepe Tporiecca moarundku meramia go 180°. YkazaHsl ocoOeHHOCTH
mpoIiecca CO3JaHHus MOJIeNel IITaMIIOBOM OCHACTKU M 3aTOTOBKHU. 1IpuBeeHbI pe3yabTaThl MOCIUPOBAHMS CEPHH IKC-
NEPUMEHTAIBHBIX HCClIeNoBaHUA. [IpuBeneHO comocTaBlieHHE BBIXOIHBIX PE3yJIbTATOB MOJEIHPOBAaHHUS IpoIiecca
U peanbHOTO TIporecca. ComocTaBieHrne pe3yabTaTOB MOJIEIUPOBAHMS U SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUHN MOKa3bI-
BaeT, 4TO MporpaMMHbIi koMiuieke Deform 3D MoxeT OBITh UCIOJIB30BaH I aHAIHM3a MPOIECcCOB (DOPMOBKH JIUCTO-
BOTI'0 METaJlIa C JOCTATOYHOM Il HHKEHEPHBIX pacyeTOB TOYHOCTBIO (PacX0XkIeHHe He MpeBbimaeT 7 %).

KaioueBsie ciioBa: u3rud, MoJenb mpolecca, KOMIbloTepHOe MoenupoBanue, Deform 3d.
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bens U. B., SIBopoBcknuii B. H. AHaau3 BBIpYOKH NPSIMOYTOJbHBIX IUVIACTHHOK METOJ0M KOHEYHBIX
3jieMeHTOB // O0padoTka MaTepuasioB AaBjeHueM. — 2013. — Ne 4 (37).

OnwuceiBacTcsl TEOPETUUECKHH aHAJIM3 Ipolecca BBIPYOKH MPSIMOYTOJIbHOW IUIACTHUHBI TOJIIMHON 3 MM,
C HCIIONB30BaHMeM mporpamMmHOil cpempl Deform-3D. OTmeuaercss 3aBHCHMOCT MEXIY BHIOM HAampsDKEHHO-
ne(pOpMHUPOBAaHHOTO COCTOSIHUS B odare Ae(opMaIi W TONIIMHON MaTepuana, KOHQHUryparueid U OTHOCHTEIbHBIMA
pa3MepaMu JeTaid, KOTOpPBIE BIUSIOT Ha €€ YIPYTHil Iporud, YTO MPUBOJUT K HEPABHOMEPHOCTH Ae(opMaItiy BIOIb
KOHTYpa BBIPYOKH M BbI3bIBaCT 3(P(PEKT MOCTENEHHOro cpe3a, KaKk B Clydae Pe3KH CKOLICHHBIM HOXOM. DTa HEpaBHO-
MEpPHOCTh paclpeieieHHs] HapsHKEHUI Ha PeXyIIMX KpOMKax IyaHCOHA W MAaTpHIIBI, HAa CTaJHH yIPYroro Harpyxe-
HHS MOXKET CTaHOBHThCS NPHYMHON Havaja IacTHUeCcKOi AedopMaluy B XapaKTEpPHBIX TOYKAaX CEUCHMs NETalH, 00-
JIaIAIoIIUX OONBIION NUIMHAPHYECKOH )KECTKOCTBIO JIETald. JDTO MOXKET YCTPaHUTh Ae(OpPMAaIHIO CKOJIa M TIOBBICUTH
Ka4ecTBO OOKOBOM MOBEPXHOCTH AETalI. AHAJOTUYHO HAINPSDKEHUS! CO CTOPOHBI HCXO/IHOM TIOJIOCHI BBIIIE, YEM CO CTO-
poHsI oTX01a. UTo 00BsICHSIET HEPaBHOMEPHBII N3HOC pabounx aeraneil mrammna B [3].

KnioueBbie cioBa: BeIpyOKa, TOJICTOJNIMCTOBOM MaTepHay, HEpaBHOMEPHOCTh HamlpspKeHuH, nedopmanus,
KOMIBIOTEPHOE MOAEIHPOBAHUE, U3HOC, METO/ KOHEUHBIX MJIEMEHTOB.

Xomenko A. H., Barawk I'. A., Kypuxun B. C. MoaeanpoBanue YIUIOTHeHHs] HUJIMHAPO-KOHMYECKOMH
MOPOLIKOBOI 3aroTOBKM B 3aKpbITOil skecTKoil Matpuue // O0paGoTrka MarepuasoB jaasjenuem. — 2013. —
Ne 4 (37).

PaccmoTrpena MaTemMaTH4ecKasi MOAENb OJHOCTOPOHHETO YIIIOTHEHUS LIMIIMHPO-KOHUYECKON 3aT0TOBKU B 3a-
KPBITOHM >KECTKOM MAaTpHILIE B MPEANOIOKEHUY HEHYJIEBOM pafvajibHONW COCTABIISAIOLLIEH CKOPOCTH TEUEHHUs] MaTepuaia
B IIMJIMHApUYECKHX YacTsax. OnucaHa METOAMKA pealn3allii KOMIIBIOTEPHOTO MOJECIUPOBaHMS Mpoliecca YIUIOTHEHUS
OTZAEJBHO BEPXHUM U HIKHUM ITyaHCOHaMH. [IpHBeeHbI pe3ynbTaThl SKCIEPUMEHTAILHON MPOBEPKHU MPETIOKESHHON
MOJIEJIM Ha HATYypHBIX CIOUCTBIX 3aTOTOBKAX M3 MOPOIIIKA JKeJle3a, INIAKUPOBAaHHOTO ME/IbI0. Y CTAHOBIIEHO, YTO KOMIIb-
IOTEpPHOE MOJICIIMPOBAHUE 110 CPABHEHHIO C HATYPHBIM MPUBOJHUT K KaYECTBEHHO MOJOOHOMY pacIipeAeICHHIO MOpH-
CTOCTH NPU HEKOTOPBIX KOJMYECTBEHHBIX OTKJIOHEHHSAX, KOTOPHIE MOXKHO OOBSCHHUTH KaK JOMYIICHUSIMH IPH MOJAEIH-
POBaHMH, TaK M OTPEITHOCTSIMH IKCIIEPUMEHTA.

KaioueBble ciioBa: TOPOIIKOBBIN Marepual, YIUIOTHEHHE, MaTpPHIA, IIyaHCOH, 3arOTOBKa CIOXKHOW (hOpMBI,
KOMITBIOTEPHOE MOJICTTMPOBAHHE.

Asoposckuii B. H., Kanbuenko . H. UccnenoBanue cnenuduyeckoro xapakrepa BbIpyOKH TOHKOJIH-
CTOBBIX MATEpHAJOB ¢ MOMONIBI0 KOMIBIOTEPHOro Mojaeanposanus // O0padoTka MaTepHanoB JaBJCHHEM. —
2013. — Ne 4 (37).

W3 Teopun pazaenuTenbHbIX ONepalnii U3BECTHBI PAa3IUyus B MOBEIECHUHM MaTEpHAIOB PA3IUYHON TOIIIUHEI.
UYeM TOHBIIIE MaTepuall, TEM CIOXKHee pacipezaeneHe AedopMaluii 1 HarpsHKSHUH 10 TOJIIUHE BBIPYOaeMBbIX JeTajien
CJIOKHOM KoH(Uryparuu. B cratse criennpuueckuii XapakTep BEIPYOKH TOHKOJIMCTOBOTO MaTepHaia UCCIEIyeTcss MO-
JIETTMPOBAHUEM 3TOTO IIpoliecca ¢ MCHOIb30BaHUEM NporpaMMHoOii cpeabl Deform-3D. TIpoBeneHnsie pacuetsl aedop-
Malui ¥ CTpes IMPOrnOOB 3arOTOBKHM B OTBEPCTHE MATPHUIIBI COM3MEPHUMBI C TOJIIIMHOW MaTepHalla, ¥ TOT/1a MOBEACHHE
3arOTOBKH MaTepHaja yrmoao0sIeTcs IOBEICHNIO THOKOM IIIACTHHEI 110 TEOPHU THOKUX TUIACTHHOK M o0omodek. [lepe-
pacripezielieHie HanpsDKEHUH MPUBOIUT, K TOMY, YTO MPOIECC BRIPYOKH-TIPOOMBKHU ITPOXOJHUT HE CIUIOUIb IO KOHTYPY,
a MOCTETIEHHO, HAYMHASICh C YTJIOB KOHTYpa, PACHPOCTPAHACTCS 0 CEPEIUHBI PEXYIIEil KPOMKH, IPH 3TOM YBEIHMYHBA-
€Tcsl KaueCTBO IIOBEPXHOCTH Cpe3a.

KnroueBbie cj10Ba: TOHKOIMCTOBOH MaTepHall, BEIpYOKa, HEPAaBHOMEPHOCTD HANpPsHKEHUH, nedopManus, KoM-
IBIOTEPHOE MOJICJIUPOBAHKE, IPOTUO, PEXyIIas KPOMKa.

3abapa A. C., [lnecuenos 0. A. AHanu3 cxemM U MoJieJIMPOBaHue Mpoiecca (popMoodPa30BaAHUS THYTHIX
npo¢uieii 3aMKHyTOro ceuenus / Odpadorka matepuason gaBjieHuem. — 2013. — Ne 4 (37).

[TpoBeneno MozaenupoBaHuUs MpoLecca OCaIKH 3ar0TOBKH C TIOMOIIBIO METOJIa KOHEYHBIX 3JeMeHTOB. [IpoBe-
JIeH aHaJIM3 paslIMuHBIX cxeM (opmooOpazoBaHus. PazpaboraHa TexHOMOrMYecKas cxemMa NMpOQHIMPOBAHUS THYTHIX
npoduiell 3aMKkHyTOro cedeHns. ChenaH BBIBOZ O LIENECOOOPAa3HOCTH MOJEIMPOBAHMS IIPOIEcca OCAAKH 3ar0TOBKU
C UCIIOJIb30BaHUEM METOJIa KOHEUHBIX DJIEMEHTOB. MOeIHPOBaHHE MTO3BOJIHIIO ONPEACTUTE KPUTHUECKUE KOMIIOHEHTHI
ne(pOpMHUPOBAHHOTO COCTOSHUSI METajlla. Y CTAaHOBJICH ONTHMANBHBIA CIOCO0 cxXeMbl (hopMooOpa3oBaHMUs, KOTOPBIN
MO>KET OBITh HCIOJIB30BaH IIPU pa3pabOTKe MPOMBIIUICHHON TEXHOIOTHU X M3rOTOBICHHA. KOHEUHO-31eMEHTHOE MO-
JenrpoBaHue popMooOpa3oBaHus MPOGMIBLHON TPyOBl PH Ocajke TPyOHO# 3aroTOBKM MO3BOJIMIIO ONPEACIUTh KPH-
THYECKHE KOMIIOHEHTHI Je()OPMHUPOBAHHOTO COCTOSHHS METalIa.

KnroueBbie ci10Ba: poQuilb 3aMKHYTOTO CEUEHNUS, MOIEIUPOBAHNIE, TEXHOJIOT U, OCaKa TPYOBL.

AnTtoniok E. 5., Bodoyx U. A., 3adyra A. I'., Cokosos E. B. O tuHaMu4yecKkoM B3auUMO/AeiiCTBHH ropsiuero
¢Jis10a ¢ poJIbTaHroM MPOKATHOTO cTaHa // O0padoTka MaTepuasioB AaBjeHueM. — 2013. — Ne 4 (37).

HccnenoBana mpobnema ITUHAMHKa MEXaHWYECKOM CHCTEMBI: POJHMKH POJIbTaHra, TPaHCIIOPTHPYEMBIH WUMHA
cis10 1 coyaapeHue cis0a ¢ MOocIe Iy oMM POIMKaMK 1 JalbHeHIas TpaHCIIOPTUPOBKa ciisida. V3moxeHna MaTeMaTh-
YyecKasi MOJIENb YNPYTOMIACTHYECKOTO COYIAPEHUs TOPSYIE 3ar0TOBKU C POJIMKOM MaHHITYJISITOPA MPOKATHOTO CTaHA.
Hedopmupyemast 30Ha 3arOTOBKH IPUHATA Oe3bIHEPIIMOHHOHN. Ha mprMepe KOHKPETHOM CHCTEMBI HCCIIEJOBAaHBI KMHE-
MaTHYECKHE MapaMeTphl U TUHAMHYECKHE PEAKLNH, UMEIOIINE CYIIECTBEHHO OoJiee HU3KHE 3HAUYCHUS 110 CPABHEHHIO
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C CHCTEMOH, ONMCHIBAEMOH 03 yuera IUTacCTHYEeCKMX CBOWCTB. B HacTosimee Bpemsi HET MOAOOHONW MaTeMaTH4ecKon
MOJIENH, a JETaU TPAHCHOPTHBIX PONBraHroB, B TOM UUCIIE POIMKH, PACCUUTHIBAIOTCS CTATUYECKUMHU MoJessMu. Ma-
TeMaTU4ecKass MOAEIb IO3BOJISET NOMYYUTh JaHHBIE O TUHAMUYECKON Harpy>kK€HHOCTH 3BEHBEB PACCMATPUBAEMON Me-
XaHUYECKON CHCTEMBI, UTO MO3BOJIUT B PEXKUME PEATFHOTO BPEMEHH CIIPOCKTHPOBATh (PAKTHUECKHIE HATPY3KH.

KnioueBble ci10Ba: MPOKAaTHBINA CTaH, POJIBTAHT, YIPYTOIUIACTHIECKUH yAap, MaTeMaTH4ecKast MOAENb, AUHA-
MHYECKHE HArPY3KH.

3aropsaHckuii B. I'. MoaeaupoBanue u nporpaMMHasi peajn3anus 3aJa4M MHUHHMHU3A0HHA H3ruda IByX-
CJI0ITHOI M0JI0CHI TP MPOKATKE M0 METOAHKE MOA00Pa TOJIINH CJI0eB KOMIOHEHTOB // O0padoTKa MaTepuaaoB
nasyaennem. —2013. — Ne 4 (37).

PaccMoTpeHbI 3aKOHOMEPHOCTH M3ruba MpH ropsueil mpokaTke OMMETaNIMYECKHX M10J10C U JUCTOB. I1pobiema
n3ruda B BEPTHKAIBHON INIOCKOCTH KOHIIA TOJIOCHI OMMETallIa, BBIXOISIIETO M3 BAJIKOB, PACCMOTPEHA C TOUYKH 3PEHHMS
3aKOHOMEpHOCTEN aedopmaiuu cioeB. Paspaborana onTHMH3alMOHHAs MOAEINb, NPEAHA3HAUCHHAs Ul pacyera Hc-
XOJHBIX TOJIIIMH COCTaBJIIONINX CIIOEB MOJIOCHI, MPH KOTOPHIX 00ECIICUNBAETCS YCIIOBUE MHHUMH3AINH H3rHba Onme-
TaJUIMYECKOM MOJOCHl MpU IpokKatke. (s pemieHusi NaHHOW ONTUMU3AaLMOHHOM 3aJadyM MCIIOJIB3YETCS MHCTPYMEHT
Microsoft Excel — nanctpotika [Tonck permenus. IIpemioskeHHast MOJIENb M €€ ITPOrpaMMHasi peati3anusl MO3BOJISIOT
aBTOMATH3MPOBAThH PACUET TOJIIMH CIOEB MOJOCH! OMMETAIlIa U NPOBOJAUTH HATJIAAHOE MOAEIUPOBAHUE 3aa4 H0A00-
HOTO TUIIA.

KaroueBble ciioBa: MozaenupoBaHHe, MUHUMH3ALUs U3ru0a, AByXClIOWHAs 1ojioca, ropsiyasi MpoKaTKa, TOJ-
LIMHA CIIOSL.

3aduoukuii B. K., JKoankos S1. I'., llIBen A. A. UccienoBanue 1epopMUPOBAHHOTO COCTOSTHUS 3aroTOB-
KH NPH NPOTSKKE C HEOJHOPOAHBIM TeMIIePATYPHBIM N0J1eM KOMOMHMPOBAHHBIMHU Oolikamu // O6padoTka Ma-
TepuajoB aaBiaeHueM. — 2013. — Ne 4 (37).

[MocTositHHO pa3BHBarOlleecs MalIMHOCTpOeHHE TpeOyeT Bce OoJiee KaueCTBEHHBIX HM3JeNHid. MUHHMMalbHAs
TPYIOEMKOCTh ¥ BBICOKOE Ka4eCTBO M3JEIHI SBISIOTCS OCHOBOIIOJATAONIMMH (PaKTOpaMH KOHKYPEHTOCIIOCOOHOCTH
npeanpusaTud. [Ipu U3roToBICHUN TaKuX AeTanei, Kak Balbl, HCIIOIB3YeTCs Ky3HEUHBII CIUTOK, KOTOPBIA BCIEACTBUE
CBOETO JINTEHHOTO MPOUCXOXKACHUS UMeeT pan nedekros. [TockonbKy TemmnepaTypHOe II0Jie CIIMTKa CO BpEMEHEM Me-
HSETCS, TO 3TO HEOOXOMMO YUUTHIBATH MPU BBIOOPE PeXKKMMa MPOTSHKKU, KOTOPBIHA MO3BOJIUT YCTPAHUTh €ro Je(eKThl.
B nanHoii pabote MccinenoBaHo pacrpezeieHue nedopMalyii mo o0beMy IMOKOBKH BO BPEMsI €€ MPOTSIKKH C OJHOPO/I-
HBIM U HEOTHOPOIHBIM TEMIIEPAaTypHBIMH TOJSIMHU. [IpUBeIeH peKOMEHIANH, TIO3BOIIIIONIHE TTOIYYHTh MUHAMATb-
HYIO HEpaBHOMEPHOCTb pacrpeieieHus aedopmanuii mo o0beMy MoKOBKH.

KiroueBble c10Ba: Bayl, HEOTHOPOAHOE TEMIIEPATypHOE TOJIe, pacmpeaeneHne nedopMannii, COPOTHBIICHIE
nedopmupoBaHuio.

Huxonaes B. A. Cuia npu ropsideii qepopManuu MeTasljia B 3aKpPbIThIX mTammnax // OopadoTka mate-
puaJioB naBjenuem. — 2013. — Ne 4 (37).

[IpencraBnen anamu3 ycioBuid nedopManny MeTaula MpU 3aKpPBITOH INTaMIOBKE JETalld. XapakTep Harpsi-
YKEHHOT'O COCTOSIHUSL M OCOOCHHOCTH TeUeHHUs 1e(pOPMHUPYEMOro MEeTallla B 3aKPBITHIX IITaMIIaX B 3HAYMTEIBHOH CTe-
MICHU 3aBUCHT OT Pa3MepOB 3aroTOBKU. B pa3nmyHbIX 3JeMeHTaX IITaMIa MMEeT MECTO pa3jiMuHas cTerneHb aedopma-
LM MeTaJlla, a 9TO, B CBOIO ouepeb, 0OYCIOBINBACT Pa3Inine HANPSDKCHUH TeueHus Metaia. [locnenHee, B COBO-
KyIMHOCTH C ITapaMeTpaMH OTAEIBHBIX AJIEMEHTOB IITAaMIIa, OMpeelsieT BEMMUNHY KoadduireHTa HanpsHkKeHHOTO Co-
CTOSIHHS MeTajlla M CHIy Ae(opManui. BEIOIHEHO cpaBHEHHE pacyeTHBIX BEIWYUH KOO(P(QHIMEHTa HANPSKEHHOTO
COCTOSIHMSI MeTaJlIa B o4are jJe(opMalyy IIpy LITAMIIOBKE IO Pa3IMYHBIM (OPMYJIaM C ONBITHBIMH JAHHBIMHU U TIPE/I-
JIO’)KeHBI HH)KCHEPHBIC PACUECTHBIC 3aBUCHMOCTH.

KaioueBsble ciioBa: MeTasul, LITaMIl, cuia, qedopmanusi, HarpspKeHue, AeTallb, TeUYCHHUE.

I'punkeBuy B. A., lllepuenxo T. H., Kpaes M. B., Kpaesa B. C., bounapes C. B. DxcnepumMenTajibHoe
uccjie0Banne miacTunyeckoi gepopmanun cranu Ct3 Bo BHelIHEM MAarHUTHOM moJie // O6padoTka MaTepuasioB
nasjennem. —2013. — Ne 4 (37).

[IpencraBneH MuTepaTypHBIA aHAINA3 UCIIOIB30BAHMUS MAarHUTHOTO TIOJIS ISl N3MEHEHHS CBOIMCTB MaTEpHANIOB.
HccnenoBanue akTyalbHO JUIsl IPOLIECCOB XOJIOJHOM ITaMIIOBKH (PeppOMAarHUTHBIX CTalleil ¢ mpeoliIajaHueM B odare
nedpopManni IPOIOIBHBIX PACTATHBAIOIINX HANPsDKeHUH. [IpencTaBiieHs! yCIOBHS U Pe3yIbTaThl UCCICIOBAHUS CTAIN
Ct3 1pu pacTsHKEHUH C COBMECTHBIM BJIMSIHUEM MAarHUTHOrO mosist. Oco00e BHUMAaHUC YICIACTCS BBIABICHUIO 3aBHCHU-
MOCTH BJIMSIHMSI MATHUTHOTO moJist ¢ uHaykuueit no 1,07 Tn Ha MexaHWYecKHe U IacThuueckue cBorcTBa ctanu Cr3
NPY UCTIBITAaHWU Ha pacTsbkeHue. OrnpezesieHa 3aBUCUMOCTb pa3MepoB 3epHa 00pa3ioB u3 cranu CT3 mpu pacTshKeHUH
OT MHIYKIIMA MarHUTHOTO TIOJIA B Pa3HBIX 30HAX 00pasia, KOTOPHIH MOJBEprald UCIBITAHUSAM Ha pacTsokeHue. Cytie-
CTBEHHBIM SIBJISICTCS BO3/IECHCTBHE MAarHUTHBIM IOJIEM Ha CTPYKTYpy CTaiH. B ciydae 0ZHOOCHOTO pacTsDKEHHS IoTie-
pEYHOE BO3ACHCTBIEC MATHUTHBIM ITOJIEM CHIKAET BBITSHYTOCTh 3€PCH BIIOJIb HAIIPABICHHS Jc(QOpPMAITUHL.

KiroueBnie ciioBa: nedopmanus, pacTsHKCHUE, ITAMIIOBKA, MATHUTHOE TOJIC, HCCIIC0BAaHU, YCTAHOBKA.
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Benb A. H. UccaienoBanue npouecca M3roroBjaeHus OMMeETAJVIMYECKMX 3aT0TOBOK KOMIIPECCOPHBIX JIO-
NaTOK aBHAJBUTaTesell MeTOI0M BblIaBuBanus // O0padoTka maTepuasioB naBiaeHueM. — 2013. — Ne 4 (37).

BEbInosmHEeHO TeopeTHiecKoe U dKCIEPUMEHTAIBHOE 000CHOBaHUE TPOLIECCa N3TOTOBICHHUS OMMETAITNYECKUX
3arOTOBOK KOMIIPECCOPHBIX JIOMATOK METOJIOM BbIIaBIUBaHUs. lIperncTaBneHa CloXHas KMHEMAaTHKa TEUEHUs Onme-
Taujga Mpu MOJYy4YeHHWH H3Aenuid. bumerannudeckas 3aroTOBKa KOMIIPECCOPHOM JONATKU M3TOTaBIHMBAETCS METOJOM
BBIJIABIIMBAHUS CJIOKHOIM 3aroTOBKH, KOTOpas COCTOMT M3 JBYX YacTeil: BHYTPEHHEH IMIMHIAPUYCCKON BCTAaBKU
U Hapy>KHOTO C€J0sl. DKCIIEPUMEHTAIbHO MOKA3aHO, YTO JAHHBIM MPOIIECC SIBISETCS BO3MOXKHBIM IIPU HCIIOIb30BAaHUU
COOTBETCTBYIOIIMX KOMOWHAaIMK MeTaiuioB. MeTayuorpaguyeckue MCCIEOBaHMS MTOKa3aiH, YTO MPU MPOXOXKICHUN
OHMeTaNTMYEeCKON 3ar0TOBKH Yepe3 001acTh BCECTOPOHHETO HEPaBHOMEPHOTO CKATHA B IOSICKE MAaTPHIIBI JOCTUTaeTCs
B3aUMOJIEHCTBHUE CIIOEB C 00pa30BaHUEM MX coeluHEeHHs. biarogaps OMMeTammnueckoil KOHCTPYKIMH KOMITPECCOPHON
JIOTIATKX TIOBBIIIACTCS KOPPO3UOHHAS CTOHKOCTh, M3HOCOCTOMKOCTh, YCTOMYMBOCTH OT BO3JAEHCTBHSA BHOPAIIOHHBIX
Harpy3ok. Takxke MosBIsSeTCS BO3MOXHOCTD IOTY4EHUS €0 3alUTHOIO MOKPBITUS C 33JaHHOW TONIMHON B 3aBUCH-
MOCTH OT PEKXMMOB PaboThl jonarku. IlomyueHHbIe pe3ynbTaThl AalOT OCHOBY [UIS YCOBEPIIEHCTBOBaHMS Ipoliecca
B MOCIETYIOMUX UCCIEN0BAHUSAX ITON OTPACIIH.

KnroueBbie cjioBa: BbLIAaBIMBAaHUE, KOMIIPECCOPHBIC JIOMATKH, OMMETAJUIMYECKHE U3AeNus, AehopMalioHHas
HEOJHOPOAHOCTD, INTACTUYECKOE TEUCHUE.

Kamoxubrii B. JI., Anuesa JI. U., Kyiukos H. II. CpaBHUTe/IbHBbII aHAJIM3 MpoueccoB 00paTHOro BbI-
JABJIMBAHHS W MPSIMOT0 BBUIABJIHBAHUS € pa3gadyeil 0CeCHMMETPHYHBIX H3/AeJIHii ¢ TMOJOCTHIO MOCTOSIHHOTO
nuametpa // OopadoTka MmaTepuaioB naBjaeHueM. — 2013. — Ne 4 (37).

MeTonoM KOHEYHBIX 3JIEMEHTOB MPOBEJCH aHAIN3 00paTHOTO U MPSIMOTO BBIIABIMBAHMS C pazgadeii U3IeIIuii
C TOJIOCTBI0O W OJWHAKOBOW TOJIIIMHOW CTCHKH. Y CTAaHOBJICHBI BEIMYWHBI YCIIUS BBIIABIMBAHUS, PACIPEICICHUC
YACTBHBIX YCHJIMI Ha MyaHCOHaX M KOHEYHBIE pa3Mmepsl m3aenuid. [Ipsimoe BbIaBiIMBaHHE O0ECHIEUMBACT CHIKCHHE
YCHITHSI ¥ YIICTBHBIX YCHIINH B CPABHEHUH C OOPATHBIM, YTO OOYCIIOBICHO H3MEHEHHEM CXCMBI HAMPSHKEHHOTO COCTOSI-
HUA B ouare fedopmaiuu. [Ipu npssMoM BbIAABIMBaHUM YCTAHOBIICHO BIIMSHUE YIJIa KOHYCa IIyaHCOHA M yIJla HaKJIOHA
MaTpHITBI HAa YCHITUC BBIIABIUBAHYS U 1e()OPMUPOBAHHOE COCTOSHHUE 3aTOTOBOK. YMEHBIIICHHE yTIia KOHYCa ITyaHCOHA
U yBEJIMUEHHE YTJia HAKJIOHA MaTPHILIbI IPUBOJUT K CHIKCHUIO YCHJIHS BbIIABIUBAHUS U OoJiee paBHOMEPHOMY Jiedop-
MHPOBAHHOMY COCTOSIHHIO CTCHOK W3Jeiuid. M3menusaM, moydeHHBIM PSMBIM BBIIaBIUBAaHUEM, HEOOXOIMMa JTOTION-
HUTEJbHAA OTlepanus NOAPE3KH TOPLAa CTEHKH.

KaroueBbie ca0oBa: 00paTHOE W MPSMOE BBIIABIMBAHUC WU3JICIUH C MOJIOCTHIO, aHAIN3 METOJAOM KOHCUHBIX
AJIEMEHTOB, yroj IyaHCOHa, YroJl HaKJIOHa MaTpHIibl, ycuwine aedopmupoBaHusi, AeOPMHUPOBAHHOE COCTOSHHE, KO-
HEYHbIE Pa3MEPbI U3ACIUH.

Kamoxubiii A. B. YMeHblIeHHe KOJINYeCTBA NePexoJ0B BBITSKKHM 0CECHMMETPUYHBIX M3/eJUil ¢ Hc-
NMoJIb30BaHHEM MATPHUBI ClleNNAJBLHOT0 npoduJs / O0padoTka MaTepuasioB aaBjienueM. — 2013. — Ne 4 (37).

MeTonoM KOHEYHBIX 3JIEMEHTOB MPOBEICH aHAIM3 MPOIECCa BBITSDKKH M3JCNUS U3 KPYIJIOW JIMCTOBOM 3aro-
TOBKH W3 MaJOYTJIEPOAMCTON CTalli B MaTpHUIle crieuaabHoro npodmist. OmpeneneH npo(uib MaTPUIBl, KOTOPBINA
o0ecrieunBacT MOTyUCHHSI W3S 32 OIMH Mepexo/l. TpaauiMOHHON BBITSDKKON Ha (hOpMOOOpa30BaHUE TAKOTO HM3JIe-
sl HeoOX0aMMOo TpH Tepexona. llpomecc BHITSKKH B MATPHUIIE CIIEIHATHHOTO MPOQIIIS pa3lesieH Ha IMEeCTh CTaJaui
ne(OpMHUPOBaHUS 3aroTOBKM Ha TOBEPXHOCTSX B BHAC Topa. [loBepxHOCTH oOecreuuBarOT (GOpMOOOpa3OBaHHE
0e3 ncuepnanus pecypca IIACTHIHOCTH MeTalia U MOTePH yCTOMIUBOCTH T€OMETPHUECKON (POPMBI 3aTOTOBKH. Y CTa-
HOBJICHBI CHJIOBBIC PS)KUMBI, padoTa aedopMaliii 1 KOHCUHBIC pa3Mepsl u3aeus. [IpeaioskeHa KOHCTPYKIIAS MaTPHIIBI
CHEIHATBHOTO PO IS pean3alliil BRITSDKKA Ha THIPABIUIESCKOM Ipecce.

KiroueBble c10Ba: JIMCTOBAas IMTAMIIOBKA, BBITSHKKA B MATPHIIE CIICIMATIBHOTO MPOQMIIA, METOJ KOHCYHBIX
3JIEMEHTOB, cTaaud GopMOOOPa30BaHNs, KOHEUHBIE pa3Mephl H3ICITHH.

Kamroxuebrii A. B., ITaxonko C. A. PacyeTHO-3KCIIEPUMEHTAIBHBIH aHAJM3 OTOOPTOBKH KPYIJBIX OT-
BePCTUH B TPAAMIHOHHON U cIPOUIMPOBAHHOI 3aroTOBKe U3 ajnoMuHus / O0padoTka MaTepuaioB JaBJIeHH-
em. —2013. — Ne 4 (37).

[IpoBeneH pacyeTHO-IKCIEPHUMEHTAIBHBIN aHaIN3 OTOOPTOBKH KPYTJIBIX OTBEPCTHUH B TPAAMIHMOHHONW H CIIPO-
(UITMPOBAHHOM JTHCTOBBIX 3arOTOBKAaX M3 AJIOMHUHUS. PacdeTHBIM ITyTeM C MCHOJB30BAHHEM METO/AA KOHEYHBIX 3Je-
MEHTOB OIpEJIeNIeHbl YCHIMs OTOOPTOBKH, YCTaHOBJICHBI KOHEUYHbIE (OpMa M pa3Mepbl OTOOPTOBAHHBIX 3arOTOBOK
1 HanpsDKEHHO-Ie()OpMUPOBAHHOE COCTOSHHNE B HMX. [I0Ka3aHO, YTO MCMOIB30BaHME CIPOQIINPOBAHHON 3ar0TOBKH
o0ecrieunBaeT MOCTOSIHHYIO TOJIIIMHY CTEHKH OTOOPTOBAaHHOW 4acTH. [IpoBeieHO cpaBHEHHE TEOPETUYECKUX JaHHBIX
C pe3ynbTaTaMy KCIIEPUMEHTAIBHBIX HCCIEIOBAaHMI 110 CHIOBBIM PEXHUMaM, pa3MepaM 3arOoTOBOK M MHTECHCHBHOCTH
HanpspKeHui. Pe3ynpraTel 3KCIIEpUMEHTOB OATBEPANIN aI€KBATHOCTh MATEMaTHYECKUX MOAETIEH.

KaioueBsbie cjioBa: 0TO0pTOBKA, TpaJUIMOHHASA 3arOTOBKA, CHpO(MIMpoBaHHas 3aroTOBKA, MOJCIUPOBAHNE
MKD, 3xcriepruMeHTaIbHBIE HCCIEIOBAHUS.
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Hys3eips P. I'., Aprar P. I'., I'aiikoBa T. B. Ana;nu3 Hanpsi:keHHO-1e(OPMHUPOBAHHOIO COCTOSIHUS NPHU
JIOKAJbHOM NMPHJIOKEHHM HATPY3KH Ha HUJIMHIPHYECKYI0 3aroToBKY // O0paGoTka MaTepuasioB JaBJIEHUEM. —
2013. - Ne 4 (37).

[IpuBeneHp! cpaBHUTENBHBIE PE3YIBTATHI PACUETOB MPHU NePOPMUPOBAHIH MUIMHIPUICCKUX 00O0JI0YEK Bpa-
menns. [lokazaHo, 4To ycwimsi, HEOOXOIUMBIE I NeOPMHUPOBAHUS IMIJIMHAPUICCKON 3arOTOBKH IPH JIOKATEHOM
HATPY>KCHHUH, 3HAYUTEIFHO MEHBIIE, YeM MPH HAJIOKEHUH KOJIBLIEBOW HArpy3KH, YTO 00ECIeurnBacT NMPUMEHEHHE IS
JeTajei, N3roTOBJSIEMbIX JIOKAIBHBIMU METOIaMH, 000pyT0OBaHUS MEHBIIEH MOITHOCTH [0 CPABHEHHIO C MIPECCaMHU IS
TPaJULIMOHHBIX ONlEpalMi JUCTOBOM IITaMIIOBKUA. PacCMOTPEHO BIIMSHUE T€OMETPUYECKUX Pa3MEPOB MCXOIHOM 3aro-
TOBKH, a TaK)K€ MEXaHHMYECKUX XapaKTEPUCTHK Marepuaia Ha YCHIUs TPH JIOKaJIbHOM AedopMUpOBaHUM. Pe3ynbTars
paboThl MOTYT IPUMEHATHCS JUIsl TEXHOJIOTHYECKOH IMOJITOTOBKH ITPOM3BOACTBA KOJIEC TPAHCIIOPTHBIX CPE/ICTB, BEIOOPa
000py/IOBaHUsI, aBTOMAaTH3allMM KOHCTPYKTOPCKHMX pacueToB. IlokazaHo, 4YTO sl YTOYHEHUs] HANpsDKEHHO-
nepopMHPOBAHHOTO COCTOSIHUS TP NPOMUIMPOBAHNH HUINHIPUIECKUX 3arOTOBOK HEOOXOIMMO HCIIONIB30BaTh MaTe-
MaTHYECKHUi amnmapaTt Teopuu 000JI09eK.

KnaioueBbie cioBa: mpoduinpoBaHne, UIMHAPHYECKAs 3aroTOBKAa, JOKalbHas aedopmarus, obeudaiika,
HaATIPSDKCHUS.

Oropoanuxos B. A., Apxunosa T. ®@., TutoB A. B. IIporHo3upoBanue TeXHOJIO0TMYeCKOH HacCJeACTBEH-
HOCTH B Npouecce MTAMIOBKH 3ar0TOBOK M3 MOPOMIKOBOro Oepuuns // O6padoTka MaTepuaioB JaBJICHHEM. —
2013. - Ne 4 (37).

Pemena kpaeBasi 3a1aua TEOPHH YNPYTOCTH aHH30TPOIIHOTO YHPYTrO-MOJI3y4yero Tejaa. AHM30TPOIHS CBS3aHa
C MEPEMEHHBIMH 3HAYCHUSIMH MOAYJISl YIPYrOCTH, KO3((UIMeHTa JIMHEHHOTO PacIiUpeHns] 1 HEOTHOPOIHOCTEH MO
TeMIiepaTyp. YIpyrue KOHCTaHThl MaTepualla OmpelelieHbl SKCIIEPUMEHTAIBHBIM MyTEM TPOBEACHHS TpernaHanuu Oe-
PHUIMEBOM 3arOTOBKM M TOCIEIYIONIMX UCTBITAHUN CTaHIAPTHBIX 00pa3lnoB. MeToarKa pacyeTa OCTaTOYHBIX Harpsi-
KEHUH OasupyeTcs Ha MOJEIH YNPYro-Moj3ydero Teja ¢ ynpodHeHWeM. PelneHa kpaeBas 3ajgaua JIMHEHHOHN Teopuu
YIPYTOCTH HEOJHOPOJIHOTO Tela ¢ HaYaJbHBIMHU JAehopManusaMu. PaccuuTaHbl 1Ol OCTATOYHBIX HAIPSHKEHUH, (op-
MUPYIOLIUXCS B MPOILIECCE OCTHIBAHUS OCPUIIIMEBON 3ar0TOBKH. [IpeytoxkeH pexuM OXJIXKICHUS, TPEJOTBPaIaroIi
pa3pylLIeHUE 3arOTOBKH.

KirodeBble cji0Ba: INTAMIIOBKA, IOPOIIKOBAs 3aroTOBKA, OCTATOYHBIE HANPSKEHHSA, TEXHOJIOTHYECKAs
HACJIE[ICTBEHHOCTb.

Cageqo JI. B. Onpenenenue (pU3HKO-MeXaHHYECKHX XAPAKTEPUCTHK METANLINYECKOr0 MOPOLIKA INPH
€ro B3aHMOJIECTBHU ¢ NMyaHCOHOM BHOpaunuHOHHOTO mpecca // O6padoTka mMaTepuanoB gaBjeHueMm. — 2013. —
Ne 4 (37).

[TpoBeneHsl TeOpETHUECKUE UCCIIEAOBAHUS TUHAMHYECKOM CHCTEMBI «ITyaHCOH — METAUIMYECKUH TOPOILIOKY,
B KOTOPOH METaJUIMYECKHH ITOPOIIOK MPEACTAaBICH B BHJE CHCTEMBI C paclipeieieHHBIMH napamerpamu. [lomydeHs
AQHAJTMTHYECKHE 3aBHCHMOCTH, OIHCHIBAIOIINE 3aKOH JABIMKECHHS IIyaHCOHA, KOTOPBIC YUUTHIBAIOT BOJHOBBIE ITPOIIECCHI
B METATMYECKOM TMOPOIIKE, PACHPEACISIONIYIO CIIOCOOHOCTh METAJUIMYECKOTO TOpOIIKa, KO3(D(UINEHTHI KECTKOCTH
1 TUCCUIIATUBHOTO CONPOTHUBIICHMS METAJUTMUYECKOTO Mopoika. Paspaborana MateMaTHdeckas MOJEIb JMHAMUIECKON
CHCTEMBI «IIyaHCOH — METATMIECKUH MTOPOIIOK» M ITOJTyYEHBI BBIPRKEHMS [UISl OTIPEIETICHHUS 3aKOHA ABWKCHUS ITyaH-
COHA B KOHTAKTE C MPECCYEMBIM METAJUTNYECKIM TTOPOIIKOM.

KaroueBble cji0Ba: fuHaAMU4ecKasi CHCTEMa, ITyaHCOH, METAJNTMUECKUI TIOPOIIOK, KECTKOCTh, JUCCUITATUBHOE
COIPOTHUBJICHHE.

Ausmmes U. C., IIpin E. 5., e 5. E., Poranos JI. JI. PacueT TeMnepaTypHbIX H CHJIOBBIX MapaMeTpPoOB
JIOKAJIbHOT0 Ae()OPMHPOBAHMSA TPYOUaTOii 3aroToBKHM npu GpUKIHOHHOM HarpeBe // O0paGoTka MaTepHaJIOB
nasjaennem. —2013. — Ne 4 (37).

JedopmupoBanne TpyO4aTOi 3aroTOBKM MHCTPYMEHTOM TPEHHUS — IpoLece, Ul KOTOPOro XapakTepHa JIOKa-
JU3anus IIACTHYECKOH AedopMaliy, BeITMYHHA 30HBI BIMSHNAS KOTOPOI 3HAUNTEIHHO MEHBIIE BEJIMYMHBI JeQOopMu-
pyeMoii yacT 3arotoBku. [Ipm Takom mporecce 30Ha Ae(OpMalK MOCTOSIHHO TEPEMEIIAcTCsl BIOJb IIOBEPXHOCTH
TpyOBI, CHMMETpHYHAs (hOpMa MTOTIEPETHOT0 CEUCHMSI KOTOPOH B Iporiecce 1eopMUpoBaHus He coxpansaeTcs. [Ipuse-
JICH aHaJIM3 IUIOIAAM KOHTaKTa MHCTPYMEHTA C 3arOTOBKOMW, MPUBENEHBI (DAKTOPHI, BIHAIONINE HAa YCHINE OOKATKH,
a TaK)K€ OIPEZIEIeHbl OCHOBHBIC COCTaBJIAIOIINE YCUIMs OOKaTkH. IIpoBeseH MaTeMaTH4YeCKUil pacyeT OCHOBHBIX CO-
CTABIIIONIMX YCHIMA OOKATKH M OIPENeNIeH XapaKTep paclpenesieHus] yCunus oOkaTku o BpeMeHu. [IpencraBieHsl
rpadguyeckne 3aBUCUMOCTH YCHIIHSI OOKAaTKH OT BPEMEHH IPU Pa3IMYHBIX KOMOMHAIMAX (aKTOPOB, BIUSIONUX Ha 00-
kaTky. [IpuBeseH aHanu3 TemoBoro OanaHca 3aroTOBKH NpH (PUKIMOHHOM HarpeBe 3aroToBKH. [IpencraBieHs! rpa-
(UKH, TTOKa3bIBAIOIINE XapaKTep M3MEHEHUs! TEIJIOBOTO IOJIsl 3arOTOBKM BO BpeMsl Ipoliecca MpU pa3InuHbIX KOMOH-
Hauusix (akTopoB, BIHMAIONIMX Ha oOkaTKy. [IpuBeneHsl rpaduyeckue pe3ynbTaThl SKCIIEPUMEHTA MO POTALMOHHOMN
00KaTKe 3aroTOBKH JI0 TIepeX0IHON KOHMYEcKOoi GopMmel. IpencraBiens! rpagukn cpaBHEHUsI MaTeMaTHIECKUX pacde-
TOB U PE3YJIbTaTOB HKCIIEPUMEHTA.

KnioueBsbie cioBa: porannoHHas oOKaTKa, ycuiiMe OOKaTKH, JIOKajbHas aedopMariys, 30Ha KOHTAKTa, CH-
7a TpeHus1, YPUKIHOHHBIA HarpeB.
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Hocesatenko E. K., Haxajiuyk O. B.,, My3uuyk B. U. ®opmooOpa3oBaHue BHYTpPeHHero HLJIMIEBOro
npoduiisi X0J10AHOM mIacTuyeckoi gedpopmanueii / Oo6padoTka MaTepuasio gaBjienuem. — 2013. — Ne 4 (37).

Paccmotpen nporiece GopMHUpOBaHUs BHYTPEHHETO HITULEBOTO PO HAa TPyOHOI 3aroTOBKE METOJIOM XO-
JIOAHOTO IIACTHYECKOro nedopmupoBanus. IlocTpoeHHBIE MIOCKOCTH Ae(GOPMHUPOBAHNS W TPAHUYHBIC TTOBEPXHOCTH
TUTACTUYHOCTH TTOKa3aJIM JOCTATOYHBIN 3aIac INIACTUYHOCTH; 0OOCHOBAHO, YTO NMPH MOCTPOSHUN TPACKTOPHH HarpysKe-
HUSI B TIPOCTPAHCTBE O€3pa3MEpHBIX MOKa3aTelel # U y €€ BU OAHO3HAYHO ONPEEIACTCS YCIOBHAMHI (POPMHUPOBAHHS,
XapaKTePHBIMH JUI HCCIIEyeMOTro MpoLecca, IPaKTHUeCKH He 3aBUCUT OT MEXaHHYECKUX CBOWCTB Ae(OpMHPYEMOro
MeTajlla; ONpeiesieHbl 00JacTH AeOPMHUPOBAHHS, KOTOPHIE SBIAIOTCS HauOoIee OJIM3KUMH K Pa3pyLICHHIO 110 NT0Ka3a-
TEJISIM, YUYUTHIBAIOIMX BIMSHHAE MIEPBOTO U TPETHEro MHBAPUAHTOB TEH30pa HanpspkeHud (OokoBas o0yacTe U 00s1aCTh
BIAJIMH MPOQIIS OTHOCHTENIFHO Npoliecca GOPMHUPOBaHUSI BHYTPEHHETO IITUIEBOTO MPO(QUIIS), B KOTOPBIX HUCIIOJIB30-
BaHHBIA pecypc IUIACTUYHOCTH HocTuraeT 3Hadenuit y = 0,34...0,4. C mo3uuuii obecriedeHust 3amaca MpovYHOCTH MO-
JOOHBIE pacueThl CIEAYET IPOU3BOIUTE C YUETOM MTOKa3aTeNsl, yUYUTHIBAIOIIETO BIMSHIE TPETHEro MHBapHaHTa TeH30pa
HanpspkeHnd. [Ipu mccrnenoBaHUM IPOLECCOB XOJIOJHOTO IIACTHYHOTO (opMOOOpa3oBaHMs, COMPOBOXKIAIOIINXCS
CJIOKHBIM HEMOHOTOHHBIM JIe()OPMHUPOBAHMEM, CIIEIyeT NPUMEHSITh MOJECNIH, YYUTHIBAIOIINE HEIMHEHHBIM XapakTep
HaKOIUICHHS TOBPEXACHUH. Pe3ynbTaThl CTaThH MOTYT HAWTH MPUMEHEHNE B MAITHHOCTPOCHHH.

KaroueBble cjoBa: npenenpHble nedopManny, pecypc IUTACTUYHOCTH, HAKOIUICHHS MOBPEXKICHUH, TEH30D
HaNpsDKECHNH, X0JIOJHOE TUIACTUYECKOE Ie(OPMUPOBAHHE.

Hexanos 0. A., llleiikun C. E., Ceprau /. A., Kapux /I. B. HakareiBanue chepnyeckux usgenuii u3
THTAHOBBIX CILIABOB IUIOCKMMH NOBepxHOcTsAMH // OOpadoTka MaTepuanoB AaBaenueM. — 2013. — Ne 4 (37).

HccnenoBana mpobiiema M3roTOBJICHHS JIeTalel SHAONPOTE3a Ta300eJPEHHOT0 CyCTaBa YeJOBeKa C HCTIONb30-
BaHHEeM MaTepuaia yucThiid TuTaH BT1-0 u turanoeiii crutaB BT6 (Ti-6Al1-4V). IlpencraBiaceHbl pe3yabTaThl pacipe-
JICTICHUs] MUKPOTBEPJOCTH B IOBEPXHOCTHOM CJIO€ C(PEPUUECKHX 3aroTOBOK M OCOOCHHOCTH M3MEHEHHUS! CTPYKTYPBI
TTOBEPXHOCTHOTO CJIOS 1TOCJIEe HaKaThIBaHMs. VccrenoBaHus TyOnHBI oS 1e(OPMaMOHHOTO YIIPOYHEHHS TIPOBOJIH-
JIMCH C MCIIOJIb30BaHUEM CXEMbI HAKaThIBAHUS IFIOCKUMH MOBEPXHOCTSIMH. Takyke McciieioBaHa 3aBUCUMOCTD TITyOHHBI
ci1os1 1e(OpPMaIIMOHHOTO YIPOYHEHHS OT TEXHOJIOTHUECKOTO yCWIINS NpU HakaTbiBaHuu mapos u3 BT1-0 u BT6. Pac-
TIpeesieHNe MUKPOTBEPIOCTH MOATBEP)KIACT, YTO 30HA Ae(OPMAMOHHOTO YIPOYHEHUSI B HAKaTAaHHOM IApe pac-
MIPOCTPaHsIETCsl HAa TIIyOMHY OKOJO 1 MM. DKCIepuMeHTaNbHbBIE 3HAUEHHSI TITyOHHBI CJI0S1 YIPOYHEHHS TOKa3alH CO-
OTBETCTBHE C PE3yJbTATaMH TEOPETUYECKUX PACUETOB, YTO MO3BOJISET MIPOTHO3MPOBATH TIyOHMHY ci10s IedopManu-
OHHOTO YNPOYHEHHUSI.

KaioueBble ciioBa: HakaThIBaHUE, TIOBEPXHOCTHBIN CIIOH, YIIPOUYHEHUE, TUTAH, Ae(hOpMAIHs.

JAparo0euxuii B. B., HaymoBa A. A., Jloroyc B. B. O6ocHoBaHUe BO3MO:KHOCTH IOJIyYeHUS]I M CHHTe3a
00beMHBIX HAHOMATEPHUAJIOB B3pbIBOM // O0paboTka MaTepuanoB AaBiaenneM. — 2013. — Ne 4 (37).

HccnenoBanus MOCBSIIEHBI TEXHOJIOIMYECKUM M IKCIIEPUMEHTAIIBHBIM METO/1aM, KOTOPBIE UCTIONB3YIOTCS TIPH
TIOJYYE€HUN CTPYKTYPBI M MEXaHWYECKHX CBOWCTB, KOTOPhIE HMEIOT HaHOMAaTepHalbl. VccienoBaHus OTKPHIBAIOT MPO-
TpECCUBHBIE W TIEPEIOBHIC HANPaBJICHUs B HAayKe O MaTepHalax Ha HAHOYPOBHE M PAaCIpPOCTPAHSIOT TEXHOJIOTHH
B3pPBIBHOI 00pa0OTKM HAa HOBBIE OTPACTH U HOBEIE IPOIIECCH], TaKMe Kak HAHOTeXHOIOTHH. OOOCHOBaHa BO3MOXKHOCTH
TIOTYYEHHs M CHHTE3a HAHOMAaTEPHAJIOB IPH B3PHIBHOM HarpykeHuH. [lomydeHsl 0ObeMHBIE KOMIO3UIIMOHHBIE MaTe-
pHabl Meab-JIaTyHb-HEP)KaBeromas CTaib, allOMUHUH-MEIb-TBEPABINA CIIIAB, CIONCTHIE KOMIO3UIMH C NPOCIOHKaMHU
U3 rpaguTa U €ro aJuIOTPOIHBIX MOAMGHKAIHMK, a Takke MaTepuabl ¢ HAHOMOKpPHITHEM. [loydeHsl aHaIMTHYEeCKHe
3aBUCUMOCTH HHTEHCUBHOCTH YMEHBILICHHUS 3epHA B METAJUIaX C CyOMUKpPO- M HAHOKPHCTAIIMYECKOH CTPYKTYPOH, KO-
TOpPBIE YYUTHIBAIOT OCOOCHHOCTH MX CTPOEHHMS, IIO3BOJIET PACCMOTPETh HHTEHCUBHOCTh YMEHBLICHHS 3€pPHA B 3aBUCH-
MOCTH OT 3Ha4€HHsI B3PBIBHOTO HarpyskeHus. [IpeasnoxkeH Hay4HO-000CHOBAHHBIN MOJXOJ JUIsl ONpeieeHus 00IacTi
palUMOHAIBHBIX YCJIOBHH 00PaOOTKH METAIIIOB C CYOMUKPOKPUCTAIIIMYECKOH CTPYKTYPOIA.

KaioueBsble ci1oBa: B3pbIB, YKpPEIUICHHS, MHTEHCHBHAS TUIacTHYEcKas AedopMaliysi, HaHOMaTepualbl, TOKPbI-
THSL, JISTUPOBAHUE, KYMYJISITUBHASL CTPYSI, CTOJIKHOBEHHMS, JKHIKO(a3HOE CIICKaHue.

Iamapun 1O. E., XoasiBuk O. B. PazButue 3JjieKTporuapaBjiudeckoii mramnoBku // OopadoTka mare-
puaJioB naBjenuem. — 2013. — Ne 4 (37).

Jyist oJTy4eHHs: BRICOKMX M CBEPXBBICOKMX JABICHUI B )KUAKOCTU UCIOB3YIOT COCO0 (OpMHUpOBaHUS BHYT-
pu o0beMa 000 MPOBOASIICH M HEMPOBOISIIEH JKUIKOCTH CHENUATBLHOTO MUMITYJIHCHOTO AJIEKTPUYECKOTO pa3psia.
Koaddunment nonesnoro aevicrus (KI1J]) nanHoro crocoda pacter npu yMEHbIICHHN aKTUBHOM IUIOLIAH TTOJIOKH-
TENBHOTO AnekTpona. [Io cpaBHEHUIO CO MITAMIOBKOW B3PBIBOM 3JICKTPOTHAPABIMYECKas IITAMIIOBKA OoJiee Mpero-
yruTenbHa. [Iporecc 371eKTporuApaBIMyeckKoi MITaMIIOBKM MOYKHO BBITIOJIHATH B OOBIYHBIX LIEXOBBIX YCIIOBHSX. Bo3-
MOYKHO MIPOCTOE PeIlIeHNE BOIPOCOB TEXHUKU Oe30macHoCTH. JIerko 06ecneynTs TOUYHYIO peryIMpOBKY SHEPTHH U MHO-
TOKpaTHOE BO3JICHCTBHIE HA 3arOTOBKY C OJJHOH ycTaHOBKH. HeoOxoanmo omnpenesieHne yCiaoBHi BOSHUKHOBEHUS MPO-
0051 1 ITOJy4YeHHE KOJIMYECTBEHHBIX 3aBHCUMOCTEI MEK/Iy NPOCTPAaHCTBEHHO-BPEMEHHBIMH XapaKTEPHCTHKAMHU Pa3BH-
THSI paspsija ¢ mapaMeTpaMu pa3psiiHOTO KOHTYpa B XKUAKOCTH. OnpeenieHbl TPHYNHBI CHI)KEHHST TEMITOB BHEPEHHS
JIEKTPOTHIPABINYECKON ITAMIIOBKY B MPOMBIITICHHOCTH U MPEIOKEHBI IyTH JAAIBHEHIIIEro pa3BUTHS 3TOT0 METO/A.

KaioueBble ciioBa: 3J€KTPOTHIPABINYIECKAs IITAMIIOBKA, JICKTPHUYSCKUN paspsifl, JIEKTPOJI, JIEKTPOrUapaB-
TgecKuil 3G GeKT, B3PHIB, yIapHAs BOJHA.



ISSN 2076-2151. Oépadvomka mamepuaniog oagnenuem. 2013. No 4 (37) 233

Kopnuesckuii B. H.,, Caabuukos A. C., Tymko A. H., Jlorosunckuii M. H., Ilu6exo II. A. Pa3purtue
TEXHOJIOTUH TNPOU3BOACTBA MPOKATAa M IOKOBOK W3 BbICOKOJETHPOBAHHBIX MHCTPYMEHTAJILHBIX cTaJjeil
B ycaoBusix ITAO «/Inenpocnencrtansy» // O6padoTka MaTepuasioB aaBjaenueM. — 2013. — Ne 4 (37).

[IpencraBnensl pe3ysibTaTbl pabOT MO COBEPIICHCTBOBAHHIO TEXHOJOIMH IPOU3BOJICTBA MPOKATa U MOKOBOK
U3 BBICOKOJIETUPOBAHHBIX HMHCTPYMEHTAIBHBIX cTanell B ycnouax [TAO «JlaempocnercTanby. [IpuBeeHsl pexUMbI
TOMOTEHU3HUPYIOIINX HarpeBoB cIUTKOB craneil 4XSMDC u 4X5M3® nepen nedopmanuei, KpuTHIecKue TOYKH (a-
30BBIX IpeBpameHnid mpu HarpeBe (Ac; u Ac;) W oxXiaxaeHuu (Ar; U Ars) psaga MapoK HHCTPYMEHTAIBHBIX CTaJei,
OITMCAaHBl HOBBIE TEXHOJOTHIECKUE CXEMBI Ae()OPMAIIIOHHOTO TepeieNia CIIeIMANBHBIX CTaJel C OleHKOH ux 3ddek-
TUBHOCTH. Onepanuy KOBKM Ha Ipeccax M pPajgualbHO-KOBOYHBIX MalIMHAX 3aMEHEHBI IPOKATKOW Ha OOKUMHO-
3arotToBo4HOM cTaHe 1050/950 u kpynHocopTHOM cTane 550 cooTBeTCTBEHHO. VccaeoBaH mpoecc cCopToBOM MPOKaT-
KM TIOPOIIKOBBIX CTalel ¢ oOedaiikoll Ha MOBEPXHOCTH. [IpUBOASATCS JaHHBIE IO KaYECTBY IMOBEPXHOCTH OOTOYEHHBIX
NPYTKOB HHCTPYMEHTAIBHBIX CTAJCH.

KaioueBsbie ciioBa: npokarka, IOKOBKa, TOMOT€HU3UPYIOMIMI Harpes, AeOpMalMOHHBINA Mpees], BBICOKOJIe-
TMPOBaHHbIE HHCTPYMEHTAIbHbIC CTANIH.

I'punun A. 10. Bansinue HaJunanus aJIOMHHHEBOTO CIUIaBa HAa MPO(UIb MOBEPXHOCTH WHCTPYMEHTA
npu OeccJUTKOBOM NpokaTke // O0padoTka MaTepnaJoB aaBjenueM. — 2013. — Ne 4 (37).

[puBeneH 0630p paboOT, MOCBAMICHHBIX MPOPILTUPOBAHAIO TIOBEPXHOCTH pabOYero MHCTPYMEHTa mpu Oecc-
JIUTKOBOM TIPOKATKE, a TAKXKE aHAIH3y B3aHMMOJCHCTBHS 00pabaThIBacMOr0 METallIa ¢ MMOBEPXHOCTSAMH BaikoB. [Ipose-
JICHA CepHsl SKCIIEPUMEHTOB IO TOIYYCHUIO MOJI0C TOMMUHON 3 MM U3 ciutaBa 6082 Ha 1abopaTOpHON YCTaHOBKE BaJl-
KOBOW pa3mHBKHU-IPOKaTKU. [lepen peamu3saryiell 3KCIEPUMEHTOB, a TAK)KE TOCIIE KaXKOTO OIbITa ONTHYCCKHM MyTEM
OCYILECTBIIUIOCh M3MEpeHue mpoduis peibeda MOBEPXHOCTH WHCTPYMEHTA B BBIOPAHHON KOHTPOJILHOW OOJIACTH.
B pesynbrare aHannza u3MeHeHHUs TITyOHHBI penbeda npoduis Banka BCIEACTBUE HAIMIAHUS Ha €r0 MOBEPXHOCThH 00-
pabaTbIiBaeMOro Marepualia mokaszaHo, 4to Tornorpadus 0aHIaxa npeTepreBacT U3MEHEHHs! [IMKJIMYECKOT0 XapakTepa:
HaOIIOIANIOCH «CAMOOUHILICHHE» paboUei MOBEPXHOCTH UHCTPYMEHTA.

KaioueBbie ciioBa: 6eCCIUTKOBAs MPOKATKA, SKCIIEPUMEHTAIbHBIC UCCICOBAHMS, ATIOMHUHUEBBII CILIaB, MO-
BEPXHOCTh HHCTPYMCHTA, HAIAIIAHHE.

Huinnenko C. B.  Pasputne Meroga  pacuyera  pPalMOHAJBLHOIO  COOTHOLUGHUS  BeJHUYHUH
NPUHYAUTEJIBHOI0 U eCTeCTBEHHOr0 KaTalollero paauyca Kajaudpa CTaHOB XOJIOAHON NPOKAaTKH TPYO //
O0pab6oTka matepuanos gasjaeHuem. — 2013. — Ne 4 (37).

[IpuBeneHbl pe3ysbTaThl HKCIEPUMEHTAIBHBIX HCCIICAOBAHMI HOBOIO METOAA BBIOOpa pAaIOHAIBHOTO
COOTHOIIIEHHS 3HAaYCHUI MPHHYIUTENBHOTO KaTaloLIEro paaiyca U paanyca O0YKH BaJKOB CTaHA XOJIOJHON MPOKATKU
Tpy6 Tnma KPW-25. Mcnonp3oBanne Ipeayio;KEHHOTO METOa JaeT BO3MOXKHOCTH CO3/1aBaTh Hanbosee OIaronpusTHee
KMHEMaTHYECKNE U CHIIOBBIC yCIOBUS Ae(OpPMAIIK BAOJL BCETO KOHYyca Ie(OpMaIiy CTAaHOB XOJIOJHOHN MUIBTepHON
BaJIKOBOH IPOKATKH TPYO. DTO MO3BOJISIET MOJIYYUTh MUHIMAILHOE 3HAYEHHE MaKCHMYMOB OCEBBIX YCHIIMI B CEUCHUSIX
KoHyca JeopManuy pu MpokaTke. Pe3yapTaThl MPOKATOK B 3aBOJICKUX YCIOBHAX ITOKa3allH, YTO IPUMEHEHUE TaKOTO
MeToJla TO3BOJISIET BECTH Ipoliecc 0e3 HaMMaHU MeTajlla Ha BaJku. [Iporiecc MpoKaTKH MpoTeKal yCTOH4YHuBO, Oe3
BUJIMMBIX BO3JCUCTBHH OCEBBIX CWII. JlaHHBIH METOA TO3BOJSIET 00ECHeYrBaTh PallMOHAJIbHBIE CHJIOBBIC YCIOBHUS
nedopmanum B cTaHax XOJIOIHOMN MUJILI€PHON TIPOKATKH TPYO.

KaioueBble ci1oBa: X0510/{Hasl MUAJIbIEPHAs IPOKATKa, COOTHOIICHHE pa3MepOB, Beyllas IIECTEpHs, AUaMeTp
pabouero Bajika, OCEBBIC YCHUIINS, KHHEMAaTHYECKUE YCIOBHUS AedopmManui.

Cxuasp B. A. Ouenka HanpskeHHO-1e()OPMUPOBAHHOTO COCTOSTHHSI METAJIJIa HA DOKOBOIi MOBEPXHOCTH
HeNnpepbIBHOINTOM COPTOBOIi 3aroTOBKH ¢ iepeKTOM (PopMBI «POMOUYHOCTH» MPH MPOKATKE B MPSAMOYT0JbHOM
kajauope / O6padoTka MaTepuasioB AaBjeHuemM. — 2013. — Ne 4 (37).

[TpuBeneHa oueHka HanpsHKEHHO-AE()OPMHUPOBAHHOTO COCTOSHMSI MeTaJula Ha OOKOBOW HOBEPXHOCTH HEIpe-
PBIBHOJIMTON COPTOBOH 3aroToBKH ¢ JedekToM (OpMBI «pOMOMYHOCTEY» TIPH MPOKATKE B MPSMOYTOJNBHBIX KalHOpax
O0KMMHOM KJIETH copToBOro craHa. C moMoIpo GU3MYECKOro MOAEIUPOBAHUS MPOLecca MPOKATKN HENPEPhIBHOMIH-
TOH COPTOBOHM 3ar0TOBKHU ¢ Je(EeKTOM (OPMBI «POMOMYHOCTEY B MNPSMOYTOJBHBIX KaTHOpax HCCIEIOBAaHO HAIpsIKEH-
HO-JIe(OPMHUPOBAHHOE COCTOSIHHE Ha OOKOBOHM IMOBEPXHOCTH packara. Pe3ynmbTaTel 0OpabOTKH SKCIIEpUMEHTAIHHBIX
JaHHBIX TO3BOJIMIIM ONPEACIUTh paclpeeseHie HaKOIUICHHOH Ae(opMaliy 1Mo BBICOTE oyara Ae(OopMalii, a TaKKe
BIIMSIHUE HA HETO KOMIUIEKCa YIPABISIIONINX (aKTOPOB: OTHOCHUTEIBHOTO 00XKaTHS, CTETICHN 3aIlIEMJICHHS U BEIUYHHBI
POMOWYHOCTH JI0 IPOKaTKu. Ha ocHOBE 4ero peKoMeHJ0BaHbl PEKUMBbI TPOKATKH, KOTOPHIE TTO3BOJIAT JOOUTHCS MUHH-
MH3aLUH BEPOSITHOCTH PACKPBITHSI MPUYTIIOBBIX TPEIIMH B TPOLIECCE MPOKATKU TAKUX 3arOTOBOK.

KaioueBble ci10Ba: HeNnpepbIBHOJNIUTAs 3aroTOBKA, MPOKAaTKa, POMOMYHOCTH, TPEIIMHBI, HAMNPSHKEHHO-
nedopmupyemMoe cocTosTHHE.

Mmumenko A. B., I'puropenko B. Y. DkcnepumeHTajbHOE HCCJIEJ0BAHHE 3aKOHOMEPHOCTEH CHHMYKCHMSA
nonepevyHoi pa3HOCTEHHOCTH TPYO NMPHU X0J10AHOI KedopMannu HA onpaBke // O0padoTka MaTepuaJioB JaBJIEHH-
em. —2013. — Ne 4 (37).

Hcnonp3yemsbie TpyObl 3arOTOBKH, MOJIydaeMble MOCIIE TIPECCOBAHMS, IIPOIINBKY M arperaToB ropsyeii mpokaTt-
KM, UMEIOT BBICOKUH YPOBEHb MOINEPEYHON IKCIEHTPUIECKOW Pa3HOCTEHHOCTH. JTa Pa3HOCTEHHOCTH BBIBOJIUT ITOKa3a-
TEJIM TOYHOCTH TPYO 3a NMpeabsBIIsieMble AOIyCKH. 3HAHHE 3aKOHOMEPHOCTEH CHIDKEHHUS MONEPEYHON pa3HOCTEHHOCTH
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TI03BOJISICT CO3/aBaTh HAMOOJIEE PALMOHATIBHBIC PEKUMBI Ae(OPMIPOBAHUS U COOTBETCTBYIOIIHE KATHOPOBKU HHCTPYMEH-
TOB IIPH XOJIOJHOM MpPOKaTKe TpyO. VICmomp3yst 3T 3aKOHOMEPHOCTH, MOYKHO IIPOCIICANTH TCHACHIMIO K OMPEACICHHOMY
MEXaHU3My M3MCHEHHsI Pa3sHOCTEHHOCTH. JKCIICPHMEHTAIBHBIC JaHHbIC, TIOKA3bIBAIOT CXOXKECTH B IPOTEKAHHMH IPOLECCa
W3MEHEHHS SKCLICHTPUYECKON PA3HOCTEHHOCTH MPH TIPOKATKE HA ONPABKE Y PA3IMYHBIX cTaNeil. S3HAHKS NPUHIMIIOB PaOOThI
MEXaHH3Ma, TI03BOJIIT POTHO3UPOBATh K BIUATH HA YPOBEHBb PA3HOCTEHHOCTH, MOJTy4aeMO¥ TOCIIE MPOKATKH.

KiioueBble cii0Ba: XOIOHAS MPOKATKA, SKCIEHTPHIECKAs] PA3HOCTEHHOCTh, KOHYC PACKATKH, SKCIICPHMEHT,
nedopmariusi.

Kosanenko K. I'., Cusenxknii B. U., Coxoabckuii A. JI., Mukynénoxk U. O. Meroguka pemeHus
00paTHOIi 32124 YIKCTPY3HOHHOT0 opMoBaHusA TepMoILIacToB // OGpadoTka MaTepuasaoB aaBiaenueM. — 2013. —
Ne 4 (37).

PazpaboTana meToanka omnpezaeneHus GOpMBI U pa3MepoB (GHIIbEpbl IKCTPY3NOHHON TOJIOBKU It (hOpMOBa-
HUSl PasiMYHBIX W3IEIMH W3 TEpPMOIUIacTOB. MeToIMKa peajau30BaHa C ITOMOIIBI0 HPOTPAaMMHOTO KOMILIEKCA
Ansys Polyflow (Homep muniensuu 0065974). [IpuBenena mocie10BaTeIbHOCTE ICHCTBHNA TIPU TIPOCKTUPOBAHUH KaHAIIA
TOJIOBKH TIPH YCJIOBHH M3BECTHOH (DOPMBI MOMEPEUHOTO CEUECHHUSI TOTOBOTO M3AENHMS, a TAKKE C yIETOM CBOWMCTB mepe-
pabaThIBaEMOT0 TEPMOIIIACTA (B YACTHOCTH €r0 BSI3KOYIPYTMX CBOMCTB M YCIIOBHI NPOCKAIb3bIBAHHS MO MOBEPXHO-
CTAM KaHana rojoBku). [IpuBenen mpumep pacuéra u cHopMyIMpOBaHBl PEKOMEHAAIMN IO MTPUMEHEHHIO METOANKH
Ha MpaKTHKE.

KimioueBble cj10Ba: TepMOIUIACT, IKCTPY3ust, GOpMOBaHHE, SKCTPY3UOHHAS TOJIOBKA, (DHIbEpa, POSKTHPOBAHUE.

Beiirean3umep 4. E., Tapacos A. ®@., Poranos JI. JI., Kyaarun P. 10., AntyxoB A. B. CoBepuieHcTBOBa-
HHE KOHCTPYKIMI IITAMIOBOH OCHACTKH, CPEACTB ABTOMATHU3ALUH U MPeECcCcOBOro 000pya0BaHUsI /sl peajn3a-
UM Mpolecca BUHTOBOI 3kcTpy3nu // O6padoTka MaTepuanoB AaBiaeHnem. — 2013. — Ne 4 (37).

PaccMoTpeHBI BOIIPOCH! COBEPIIEHCTBOBAHMS KOHCTPYKIMIA ITAMIIOBOH OCHACTKH, CPEJICTB aBTOMAaTH3AIMN 1
IIPECCOBOT0 00OPYIOBAaHUS /I pea3alliy Mpoliecca BUHTOBOW SKCTPY3nH. BrlmosHeH ananu3 TpeOboBaHMi K 000py-
JIOBAaHMIO M TEXHOJIOTHYECKOMY OCHAIIEHHIO Tpoliecca. [IpuBeneHo onncanne MPUHITHIX TEXHHYECKUX PEIICHHH, 1M0-
BBIIIAIONINX HAJEKHOCTh PEATM3AINH MPOIECCa U MOBHIMICHNE TPOM3BOANTENHLHOCTH CHENNATN3NPOBAHHON yCTaHOB-
Ku. Peanmm3oBaH MPOEKT YCTAaHOBKHU IS MIpoIlecca BUHTOBOH dKeTpy3uu yewnnem 4 MH, npeanasHaueHHON 1715 0Opa-
0OTKH CIUTaBOB THTaHAa. PaccMOTpeH muki paOOThl MaTPHIBI M MPHEMHOTO KOHTEHHEpa CIIEIHAIN3UPOBAHHON ycTa-
HOBKU BUHTOBOM 3KCTPY3UH, KOTOpPbIE 00ECIIEUNBAIOT aBTOMATU3AIMIO CO3JaHUs YCHIIHS IPOTUBOJABIICHUS U U3BJIEUe-
HU 3aTOTOBKH U3 KOHTEHHepa.

KnioueBble c10Ba: MHTCHCHBHBIC IIACTHYECKKE JIe)OpPMAIIMHU, BUHTOBASI 3KCTPY3Hs, IITAMIIOBasi OCHACTKA.

T'op6au E. B., Muponenko E. B., [Ianamapuyk B. A., Cepena B. I'. 3aBucumocTu /151 onpenaejieHusi ra-
0apuTOB MHCTPYMEHTA TPeHHUS A 00KATKHM TPYOHBIX 3aroToBok // O6padoTka MaTepuanoB aapaenuem. — 2013. —
Ne 4 (37).

CebecToMMOCTh BCETO TMpOoLecca TAaHTeHIMATBLHOM 0OKAaTKM 3aBUCHT OT Ce0ECTOMMOCTH MHCTPYMEHTA TPEHUS,
a IMEHHO OT PKOHOMHH MaTeprana. TOUHOCTh pacyeToB rabapuToB WHCTPYMEHTA BIMSET Ha €ro yCcToHunBocCThb. [Ipo-
AHATM3UPOBAHBI Pa3Mephl HHCTPYMEHTOB TPEHHS MPH TAHTCHIMAIEHOW OOKaTKe TPYOHBIX 3aTOTOBOK, MPHUMEHIEMBIX
B Ipou3BOCTBE. 110 STHM TaHHBIM BBISBICHBI HEJOCTATKU B MPEAJIOKECHHBIX paHee 3aBUCUMOCTIX. belna pa3paborana
HOBasi METO/IMKA KATMOPOBKM MHCTPYMEHTa TPEHUS, MOJTy4eHbI 3aBUCUMOCTH ISl BBIYMCICHHST KOI(PPHUIIUEHTOB KOH-
CTPYKTHUBHOTO odopmieHus. PazpaboTanbl peKOMEHAAIMK MO BBIYUCICHUIO TabdapuTOB MHCTpyMeHTa TpeHus. Hosas
cxemMa KalMOpOBKM HWHCTPYMEHTa pealn30BaHa MNP MOJCIMPOBAHMM WHCTPYMEHTa B NPOIPAMMHOM IPOIYKTE
Delcam PowerShape.

KaioueBble ciioBa: TaHIeHIMaIbHAs 00KAaTKa, HHCTPYMEHT TPEHUS, KAIMOPOBKa MHCTPYMEHTA, Tra0apyuThl NH-
CTpyMeHTa, KO3 (HUINEHTHI KOHCTPYKTUBHOTO 0(hOpMIICHUSI.

Kopuak E. C., KoBaJses B. J1., /leiineka /I. B. Pacuer mapameTpoB cucTeMbl HU3KOI0 JaBJe€HUs MOIIHO-
ro KOBOYHOI0 rHApaBInyeckoro npecca / Oo6padorka MmatepuasioB gaBjenueM. — 2013. — Ne 4 (37).

PaccMoTpeH MexaHW3M 3arofHeHHs pabodrX IFUTMHIPOB KUAKOCTHIO HHU3KOTO JABJICHUS B COBPEMEHHBIX
THIPABIUYECKUX IIpeccaX, BBIABICHBI €T0 OCHOBHBIC HENOCTATKH. JlaHO OmMMCaHWEe NWHAMHYECKONW MOJIENH IBHKCHUS
MIOJIBMYKHOM MOTIEPEUrHBI TIpecca Ha Xo/1e NPUOIMKeHHs K MOKoBKe. Pa3paborana MeToIMKa palMOHAIBHOTO POEKTH-
POBaHUS CHCTEMBI HU3KOTO JaBJICHHUS U PacyeTa €€ OCHOBHBIX MapaMeTPOB JIA 00eCIeYeHUS OTCYTCTBUS KUIKOCTHOTO
roJiofilaHusi pabouuX LUJIMHIPOB MPH COXPAHEHUHU JOCTATOYHO BBICOKON CKOPOCTH Xona mpubmikenus. JlaHsl oouue
PEKOMEHIAIUU TI0 O0CCIICYCHUIO KAavyeCTBa 3alOJIHCHHs padouuX IWIMHAPOB THIPABIMYCCKOrO MpPecca KUIKOCTHIO
HHU3KOTO JIABJICHUS U JOCTHKCHHIO HEOOXOIUMBIX TUHAMUYECKUX MTOKa3aTeCH X0aa MPUOIMKCHUS.

KiroueBble ¢cjioBa: npecc TUAPABIMYCCKIN, IIMIHHIP Pa00UHii, KianaH, JaBJICHHE, X0 IPUOIKCHUS.

b1 B. 5., Knuvenko I'. 1. YcoBepuieHCTBOBaHHE KPUBOUIUITHOTO Mpecca ¢ eJIbI0 MOBbIIIEHUsT TOY-
HOCTH OTIITAMIOBAHHBIX JieTajeii / O0padoTka MmaTepuasioB aaBjaeHueM. — 2013. — Ne 4 (37).

[IpoBeneH ananm3 GakTOPOB, BIUSIOMINX HA BEIHMYUHY OTIITAMIIOBAHHOHM NIETAlM, OMPENEICHBI 3aBUCUMOCTH
JKECTKOCTH TIpecca M TEXHOJOTHYECKOTO IMpoIecca Ha BEIMYUHY OTINTAMIOBAHHOHN JETalld, BHIACICHO 1Ba OCHOBHBIX
BapHaHTa IOBBIIICHMS KadeCcTBA OTIITAMIIOBAaHHON nertanmu. [IpmBemeHa MaTeMaTHdecKas 3aBUCHMOCTH KECTKOCTH
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rpecca, o0ecneynBaromias He0OX0AUMYIO BEJIMUMHY JIOIyCTUMOH 10JIe3HOH paboTh! AehopMHUPOBaHUS IIPH HOMHUHAIIb-
Ho# cuie P, mpecca ¢ yderom KII/I xoma nedopmupoBanus 1,,. OnpeneneHHbl OCHOBHBIE (aKTOPBI, XapaKTepu3nupy-
IOIIME TEXHOJIOTMYECKNH TpoIiece, BIUSIONME Ha cuity aedopmupoBanus. [IpuBenensl rpadudeckne gaHHBIE 1O pe-
3yJIbTaTaM MPOBEACHUS SKCIEPUMEHTA Ul ONPENENICHHS BIMSHHS JKECTKOCTH IIPecca Ha pa3Mep OTIITAMIOBAaHHON
JETAIN W yKa3aHbl HEIOCTaTKM TaKOTO CIOC00a; MPOaHAIN3NPOBAHbl BapHAHTHl N3MEHEHHS TEXHOJIOTMYECKOTO IIPO-
necca. YKa3aHbl MPEUMYIIECTBA CXEMbI TEXHOJIOTHYECKOTO IPOIecca IPHU HCIOJBb30BAHHUHM YCTAHOBOK PETYIMPOBKU
3aKpBITOM BBICOTHI IIpecca. [IpeioxkeHa HOBasl yCTAaHOBKA AJI1 U3MEHEHUS BBICOTHI 3aKPBITOM BBICOTHI IIpecca. YKaza-
HBI €€ MPEUMYIIECTBA 10 CPABHEHHIO CO CXO0XKUMH YCTpOIicTBaMM, KOTOPBIE HCHOIb30BaICh paHblle. [IpuBeneHs! pe-
3yJIbTaThl SKCIIEPUMEHTA 10 UCIIOIb30BAHUIO HOBOW YCTAaHOBKH JJI1 H3MEHEHUS 3aKPbITOM BBICOTHI Ipecca.
KnioueBble c10Ba: KpUBOLIMIIHBIN TPeCC, )KECTKOCTh Mpecca, BEICOTa 3aroTOBKY, nedopmanusi.

s B. 5., Poranos JI. JI., CemenoB B. M. CMa3ku y3/ia IIATYH-TIOJI3YH KpPUBOIIMIHOrO mpecca // O0-
padoTka maTtepuaJioB gaBJjienneM. — 2013. — Ne 4 (37).

IIpoBenen aHanu3 KPUBOIIMITHBIX MAIINH, BBIIBICHBI OCHOBHBIE 30HBI BO3SHHKHOBEHHS MOBBIIICHHBIX YEIIh-
HBIX YCWIHH, HY>KIJAIOIIMXCS B MOCTOSHHOM CMa3Ke. YKa3aHbl HEJAOCTATKHM COBPEMEHHOW CHCTEMBI MOJAud CMa3KH
B y3€J IIaTyH-TIOJ3yH, PACCMOTPEHO BIMSHNE CMa3K{ Ha y3€1 MIaTyH-TIOJI3YH KPUBOLIMITHOTO npecca. IIpoBeneHs! pac-
YeThl JUIA OMNpENENICHNUs] HANpPsDKCHUH, BOSHUKAIONIMX B y3JI€ LIATYH-TIOA3YH IIPOBEPOYHOrO pacyera, BBIIOJIHEHHOTO
B CosmosWork 2008, pe3ynbTaThl KOTOPOTO HPEACTABICHBI B BUE SIIOP HAIIPSHKSHUH, BO3HUKAIOIINX B 30HE B3aHMO-
JeHCTBYA 1IaTyHa ¢ MOJ3YHOM IIPH MCIOJIB30BaHUM CTAporo crocoba cMmaszkd. Ha ocHOBe aHanM3a MOTy4YeHHBIX JaH-
HBIX TIPEIUIOKEHa CXeMa MOJICPHU3ALMS Y31 [ATyH-TI0JI3YH JJIsl CO3JIaHMsI B MECTE KOHTAKTa HUKOCTHOTO TPEHUSI.

KaioueBsble ciioBa: maryH, oja3yH, cMa3Ka, TPEHHUE, KPUBOLIHUITHBIN FOPSYEITAMIIOBOYHBIN Mpecc.

Poranos M. JI., Poranos JI. JI., IIein B. 1., Typuanun M. A. JlanbHeiimee pazeurue npoguimpoBaH-
HBIX TOHKOCJISIOOBBIX JIUTEHHO-NPOKATHBIX arperatoB // O0padoTka MaTtepuajioB naBjiennem. — 2013. — Ne 4 (37).

[IpoBeneH aHANM3 CYMIECTBYIONINX JTUTEHHO-TIPOKATHBIX arperaToB, OMPEACICHHBI BO3MOXXHOCTH CYIIECTBY-
FOIUX JIUTEHHO-TIPOKATHBIX arperaToB W IEJIeCOOO0pa3HOCTh WX W3TOTOBICHHA. | TaBHOW IeNbi0 pabOTHI SBISAECTCS
000CHOBaHME HEOOXOIMMOCTH pa3padOTKH U pear3alii HOBOTO HAMPABIICHHS Pa3BUTH INTCHHO-TIPOKATHRIX arpera-
TOB, a UMEHHO WX mpoduimpoanne. Ha ocHOBe ommcaHus cyTH NMpo(MiIMpoBaHUS OBUTH YKa3aHBI IIPEHMYIIECTBA
Npo(UITBHOTO JINTEHHO-TIPOKATHOTO arperata B CPaBHEHUWHU C CYHIECTBYIOIIMMH JIMTEHHO-TIPOKATHBIMU arperaTamMu.
AHanu3 NOJTYYEeHHBIX JAHHBIX ITO3BOJIWI CAETATh BBIBOJA O BO3MOXKHOCTH MOJCPHH3AIMU CYIISCTBYIOUIMX JUTEHHO-
NPOKATHBIX arperaTtoB B MpoQHIbHBIC JUTEHHO-NPOKaTHbIE arperathl. [IpuBeneHo onmcanue paboThl npoduIbHOTO
JIMTEHHO-TTPOKATHOTO arperara, MO3BOJISIOIIETO TMOJyYaTh Ha BBIXOJE JIUCT TONIMHOK He Oojee 3-8 mm. [lombiTka
YBEIIMYCHUS CKOPOCTH TMOJIAYM M YMCHBIIICHUE TOJIIIMHBI CIIMTKA MPUBEIN K TOSBICHUIO NPOQUILHON YCTAHOBKU HE-
NPEPHIBHOW Pa3IMBKU MeTayuia. [IpuBeeHbI pa3IMyHbIe CXEMbI MPOGUIBLHBIX YCTAHOBOK HEMPEPBHIBHOW Pa3IUBKU Me-
TaJjia ¢ yKa3aHWEeM HX HEJJOCTATKOB U MPCHMYIIECTB.

KuaroueBbie ci1oBa: TUTCHHO-TIPOKATHEIN arperar, ropsSYeKaTaHbIi MPOKaT, XOJI0JHOKATAHbIN IPoKat, TO(pEHI,
HENPEPHIBHOE JINTHE, JIUTCHHBIN MPOQIITH.

AsTymenko A. B. CTpykTypHbIi cHHTe3 3y0UaThIX nepeaay KpMBOLIMIHBIX npeccos // OopadoTka ma-
TepuaJioB AaBJjiennem. — 2013. — Ne 4 (37).

Llenplo nccnenoBaHMil sABIsETCA Pa3pabOTKa METOAA CTPYKTYPHOTO CHHTE3a 3yOuaThIX mepenad KpUBOILMII-
HBIX IPECCOB. YKa3aHbl OCHOBHBIE IapaMeTphl 3yOUaThIX MEXaHH3MOB, KOTOPBIC XapaKTEPH3YIOT KHHEMAaTHYECKHE
CBOMCTBa Ka)XKIOH CTENEHH U CHCTEMHYIO CBSI3b C COCEAHUMH CTETICHIMHU. PaccCMOTpEHBI BOIIPOCHI ONPEeNICHNs] CTPYK-
TYpBI BCETO NMPUBOJIA U NAPaMETPOB OT/IEIBHBIX MPOMEXYTOYHBIX CTENIEHEH B COOTBETCTBHHU C OOIUMHU TPEOOBAHUSIMHU
OTHOCHTEJIFHO CTPYKTYpHI IIPUBOJIa, HA3HAYCHHUE TIpecca U ero (yHKIHMOHAIBHBIX BO3MOXKHOCTEH. Mcxons n3 ycinoBus
PaBEHCTBAa BXOJHBIX M BBIXOJIHBIX ITOTOKOB KpPYTSAIIEr0 MOMEHTA HAa CMEXHBIX CTYIICHSAX, IPEIUIOKEHa METOIMKa
CTPYKTYPHOTO CHHTE3a 3y04aThIX MEXaHM3MOB KPHBOIIMITHBIX ITPECCOB. VcIoap3ysl NPUHIUIT IIOCTOSTHCTBA MOIITHOCTH
Ha BXOJIHBIX M BBIXO/IHBIX 3BCHBSX KKIOH CTYIEHH, NMPEICTaBICHbI (HOPMAIN3NPOBAHHBIC AaHAJTUTHUECKHE 3aBUCHMO-
CTH JJIsL ONpeleIeHHs] KPYTAIIMX MOMEHTOB Ha BCEX Ballax M 3y0UaThIX KojiecaX HE3aBUCUMO OT CTPYKTYPBHI IPHBOJA.
[pemnoxeHHbIl METOA MOXKET OBITh IPHHAT 32 OCHOBY aBTOMAaTHU3MPOBAHHON CUCTEMBI CTPYKTYPHOTO CHHTE3a U IpO-
eKTUPOBAHMS MPUBOJA IIPECCOB.

KnroueBbie cioBa: npecc, 3yO4aThlii IPUBOJ, IIECTEPHS, KONECO, KPYTAIUA MOMEHT, KOJIMYECTBO ITIOTOKOB
MOMEHTOB.
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AHOTAIII

I'punkesny B. O., Uyxai6 B. JI., CanpaukoB A. C., Tymkxo O. M., Amkenasdens A. B., banamex I'. Toc-
JiIKeHHs Pi3HHUX CXeM OCaJKH Ha mpeci 3arotoBku cmiapy JM698-B/l muisixom MaTeMaTHYHOTO MOJeTIOBAaHHS //
O06podka maTtepiaiiB Tuckom. — 2013. — Ne 4 (37).

Po3raHyTO pe3ynbTaTn MaTeMaTHYHOTO MOJETIOBAHHS IPOIECY OCAJKU 3arOTOBKH 3 YKAPOMIIHOTO CIUIABY
OUN698-B/l, sixmii BupobOnsietbes B ymoBax [IAT «/lninpocnencrans». Ilpy 1poMy mporec ocaiakd MOJAETIOBABCS
SIK 3 HasABHICTIO MiKAedopMariitHoi maysu, Tak i 3 il BiACyTHICTIO. BUKOHaHO aHaNi3 OCHOBHHX ITapaMeTpiB HampyKe-
HO-7Ic(hOpPMOBAHOTO CTaHy MPH OCAIl 3aroToBKH 3i ciiaBy DM698-B/l. B sikocTi OCHOBHUX MOKa3HHKIB HAIPYKECHO-
nepOopMOBaHOTO CcTaHy 0OpaHi HoJst po3noairy Aedopmailiii, HanpykeHb 1 Temneparyp. ChopMyITb0BaHO OCHOBHI M-
XOJM JI0 pealtialii JaHOi CXeMH TEeXHOJIOTIYHOrO mporecy (GOpMO3MIHM 3a3HAYEHOTO CIUIABY JUIS OTPUMAHHS SKICHOT
nokoBKH B ymoBax [TAT «/lHinpocnencranb.

Kuroudosi cioBa: ocazka, xKapoMillHi CIUIaBH, MaTeMaTH4HEe MOAECNIOBAHH, HaIIPyXeHO-1e(OpPMOBaHUH CTaH,
Mibkaedopmaniiiai naysmu.

Joo6pos 1. B. [locaixkeHHss KiHeMaTHKH ocepedKy dedopmauii BicecHMeTPpHYHOI 3ar0TOBKH NMPH 0caaui
IUIOCKUMH Ooiikamu // O6pobka maTepiamiB THcKoM. — 2013. — Ne 4 (37).

[IpoBeneHi TeopeTHUYHI i eKCIIEPHUMEHTANBHI TOCTIKCHHS 3arallbHIX 3aKOHOMIpHOCTEH KiHEMaTHYHHUX Tapa-
METpIB BiceCUMETPHYHOI teopMallii mpu ocailli MIIOCKUM ITyaHCOHOM 3ar0TOBOK 3 PI3HMMHU MEXaHIYHUMHU BIIACTHBOC-
TSIMH. BU3Ha4YeHO BIUIMB CHJI TEPTs HA KOHTaKTHIH MOBEPXHi iHCTpyMEHTa Ha MPOIec OOYKOYTBOPESHHS TOBEPXHi 3aro-
TOBKH BUJIBHOI BiJl 30BHIIIHHOTO HAaBaHTaXKeHHs. JloBeieHO, 1110 mpoliec 00YKOyTBOpEeHHs Oy/ie MaTH Miclie i B pasi Bif-
CYTHOCTI 30BHIIIHBOTO TEPTSI HAa KOHTAKTHIH ITOBEPXHI ITyaHCOHA 1 3arOTOBKU. 30BHIIIHE TEPTS IHTCHCU]IKYE MpoLec
6oukoyTBOpeHHs. Po3pobieHa meronauka (I3UYHOrO MOJEIIOBAHHS B JIAOOPATOPHUX yMOBaxX BUPOOHHYMX MPOILECIB
00pOOKH METaJTiB THCKOM 1 MMOKa3aHO, 10 HETaTHBHHH PEe3yJbTaT eKCIEPUMEHTAIBHHUX JOCIIDKeHb B 1TAOOpaTOPHUX
YMOBaX OJHO3HAYHO 3yMOBIIOE HETaTHBHHUH pe3yiabTaT y BUPOOHHYMX YMOBax. Pa3zoM 3 THUM, MO3UTHBHME pe3yibTar
eKCTIEpUMEHTAIIBHUX JOCIIKEHb B 1a00paTOPHUX YMOBAX ITiUISATaE MepeBipili y BUPOOHHUYNX YMOBaXx.

Kawuosi cioBa: 3arotoBka, ocanka, Jedopmailis, Mojie HIBHIKOCTEH, T0JIe epeMilleHb, Gpi3udHa MoJelb,
BHUPOOHMYIH nporiec.

Martsiiiuyk B. A., Muxanesuu B. M., AuaieBa JI. I. Ouinka nedopmoBaHocTi MaTepiaqy 3aroToBoOK,
OTPHUMAHMX BiI/IiIEHHAM MeTOIaMH IIaCTHYHOT O 3cyBY // O0po0ka MaTepianiB THckoM. — 2013. — Ne 4 (37).

B pamkax TEH30pHOTO MiIXOAy B TEOPIii MiJCYMOBYBaHHs IMOIIKOKCHh OTPUMAaHI 3arajibHi CIiBBIIHOIICHHS
JUTA BU3HAUCHHS TPAaHUYHUX JeopMalliii MeTalliB MpH CKIaTHOMY ABOETarmHOMY AedopmyBanHi. JJociimkeHo Moaens
JIBOETAITHOTO J1e(OPMYBaHHS 38 CXEMOIO «3CYB — CTHCK». OTPUMAaHO 1 JOCIHIYKEHO CITiBBIAHOLICHHS IS 3aJIMIIKOBOTO
pecypcy IUIacTHYHOCTI Ha APYTOMY €Talli 328 YMOBH BHUEPIIAHHS Pecypcy IDIACTUYHOCTI Ha mepmoMy erari. HaBemeHo
pe3yJbTaT! OPUTiHAIBHUX EKCIIEPUMEHTIB 332 CXEMOIO JIBOETAITHOTO e(hOpMyBaHHS: «3CyBHA Aedopmallisi B pe3yibTari
3pizy OypTuKa — piBHOMIipHA BiCeCUMETPHYIHA OCa/IKa». BUKOHAHO MaTeMaTHYHE MOJICITIOBAHHS CKIAHOTO ABOCTAITHO-
ro aeopMyBaHHS B TIOCIIIOBHOCTI «IIPOCTE-CKIIHE» Il KOMOIHAIIIT 3CyB — 0ca/iKa 32 yMOBH OOYKOYTBOpeHHs. Po3-
poOIeHi Kputepii HaalOTh MOXKIUBICTD OIIHIOBATH 1e(hOPMOBAHICTh 3arOTOBOK, III0 OTPHUMaHi OE3BiAXOJHIMH METO-
JlaMU BiJIpi3aHHS 3CYBOM.

KorodoBi cioBa: TeH30p MOIIKO/PKEHb, CKIIAJHE ABOETAINlHE Ae(OPMYBaHHSI, 3CYB, CTHCK, IpaHU4YHa aedop-
Mallisi, 3aJIMIIKOBUH PeCype MIacTHYHOCTI.

Mnecueno C. FO., Tpumenckuii O. I. OcoduBoCTi MoaeI0BaHHS Npouecy 3ruHaHHA MeTaay ao 180°
3a 10moMorox nporpamuoro kommjekcy Deform 3D // O6po6ka marepianiB Tuckom. —2013. — Ne 4 (37).

Po3risiHyTO 0COOMMBOCTI BUKOpUCTaHHS TporpamHoro komiuiekcy Deform 3D mpu mopentoBaHHI mporeciB
(hopMyBaHHS JIMCTOBOTO METAly Ha MPUKIAAL Mporecy miarmHanHs Metary a0 180 °. Bkazani ocoOGmuBOCTI mporiecy
CTBOPEHHS MOJeJel IITaMIOBOIO OCHAIIEHHS Ta 3aroTOBKH. HaBeneHo pesyibTaTi MOAENIOBAHHS cepii eKcrepuMeH-
TaJIbHAX JOCIiKeHb. HaBeleHO 3icTaBlICHHS BHUXIIHHMX PE3YNbTaTiB MOJECIIOBAHHS MPOLECY 1 PEabHOTO IPOIECY.
3icTaBieHHS Pe3y/IbTATiB MOJEIIOBAaHHSA Ta EKCIIEPHMMEHTAJIbHUX AOCHIIKEHb IOKa3ye, IO IPOrPaMHUH KOMIUIEKC
Deform 3D moxe OyTH BUKOPHCTaHUH [UIsl aHANII3Yy MPOIECiB (POPMYyBaHHS JIMCTOBOTO METAIy 3 JOCTATHBOIO IS 1HKe-
HEpHHUX PO3PaxyHKIB TOUHICTIO (PO301XKHICTH HE nepeBuInye 7 %).

KoaiouoBi ciioBa: BUrmH, Mozienb nporiecy, KOMI'rorepHe MojenmoBanHs, Deform 3d.

Bens I. B., fiBopoBcbkuii B. M. AHani3 BUPYOKHM NPSIMOKYTHHMX IUIACTUHOK MeTOI0M KiHIeBHX eJieMeH-
TiB // O0poOka MmaTepianiB THckoM. — 2013. — Ne 4 (37).

OnwmcyeTbesl TEOPETHIHUI aHAII3 MpoIlecy BUPpYyOyBaHHS NMPSMOKYTHOI IJTACTHHHU TOBIIMHOIO 3 MM, 3 BUKOPH-
cTaHHsM nporpamHoro cepenosuma Deform-3D. BigzHayaeTbes 3ayIe)KHICTh MIXK BUZOM HanpyKeHO-1e(hOpPMOBaHOTO
CTaHy B OCepenKy nedopMarlii i TOBIIMHOIO MaTepiary, KOH(IrypaIli€ro i BiTHOCHUMH pO3MipaMH JETall, sIKi BIUIMBAIOTh
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Ha 11 Mpy>XKHUIl NPOTHH, IO IPH3BOIUTE 10 HEPIBHOMIPHOCTI AedopMarii B3IOBXK KOHTYpY BI/Ipy6YBaHH$[ 1 BHKJIMKA€E
eq)eKT MOCTYIIOBOTO 3pi3y, SK y BUIIA/IKY p13aHH$I CKOILIICHUM HOXeM. Lls HepiBHOMIpHICTh po3Moaily HalpyXeHb Ha
PIKYyYHX KPOMKax ITyaHCOHA 1 MAaTPHIIi, Ha CTafii MpYKHOTO HAaBAaHTAKEHHS MOXKE CTaTH IIPUYMHOIO MIOYATKY IIACTHY-
HOI medopMariii B XxapaKTepHUX TOYKaX MEPETHHY IETalli, SKi MalOTh BEJHKY HITIHAPUIHY )KOPCTKICTh Aertani. e mo-
XKe YCYHYTHU Ae(opMaIiito CKOIIOBAHHS Ta ITiIBUIIATH SKICTh OIYHOT TOBEPXHI JeTalli. AHAJIOTi9HO HATIPYKEHHS 3 OOKY
BUXIZIHOT CMYTH BHIII, HiX 3 60Ky Bigxony. Lo nosicHioe HepiBHOMIpHE 3HOILIYBaHHS poOOYHX JeTaineii mramiy B [3].

KarouoBi cioBa: BupyOyBaHHsS, TOBCTOJMCTOBMH Marepiall, HEpPiBHOMIPHICTb HampyXeHb, Aedopmartis,
KOMIT IOT€PHE MOJICITIOBaHHS, 3HOLTYBaHHS, METO/l CKIHUEHUX €JIEMEHTIB.

Xomenko O. L., baraiok I'. A., Kypixin B. C. MoaenioBaHHs yuliTbHeHHS] IUJIiHAPO-KOHIYHOI MOPOIIKO-
BOI 3ar0TOBKHM B 3aKpUTIii skopcTkiii MaTpuui // O0podxa martepiaiB Tuckom. — 2013. — Ne 4 (37).

Po3risHyTO MareMaTHuHy MOAENb OJHOOIYHOTO YIIIUTbHEHHS LUIIHIPO-KOHIYHOT 3ar0TOBKH B 3aKPUTIH KOpC-
TKil MaTpHli B MPHITYyIIEHH]I HEHYJIbOBOI paiajbHOT CKJIaJ0BOI UIBUKOCTI IUIMHY MaTepially Y HMIIHIPUYHUX YacTH-
Hax. ONUCaHO METOMUKY peatiallii KOMI'FOTEPHOrO MOJICIIOBAaHHS MPOLECY YILUTBHEHHSI OKPEMO BEPXHIM i HHXKHIM
nmyaHcoHaMu. HaBeseHo pe3ysibTaTi eKCIIepUMEHTaIbHOI epeBipKU 3aPOIIOHOBAHOT MOJIET HAa HATYPHHX LIapyBaTHX
3aroTOBKax 3 MOPOMIKY 3aJli3a, MIIAKOBAHOTO MIJII0. 3'SICOBAHO, 10 KOMIT FOTEPHE MOJICJIIOBAHHS y MOPIBHSHHI 3 HATY-
PHHMM IPU3BOANTH JI0 SKICHO IOAIOHOTO PO3MOAITY IOPUCTOCTI IPH JNEIKNX KIJIbKICHUX BiAXHUIICHHSX, SKI MOYKHA TOSIC-
HUTH SIK IPUNYILEHHSIMH PH MOACIOBAHHI, TaK 1 HOXUOKaMH €KCIIEPUMEHTY.

Knro4dosi ciioBa: nmopomkoBuid Matepiaj, yIiabHEHHs, MaTpHULs, IIyaHCOH, 3ar0TOBKA CKJIaAHOI (POPMH, KOM-
N'IOTEPHE MOJICITIOBAHHSI.

Asoposcbkuii B. M., Kaabuenko I. M. [locaimxenHs crnenu@iyHoro xapakrepy BUpPYOKH TOHKOJUCTOBHX
MaTepiajiB 3a J0NIOMOr0K0 KOMII'IOTEPHOr0 Moje0BaHHs // O0podka maTtepiaiiB TuckoM. — 2013, — Ne 4 (37).

3 Teopil po3MIIOBUX OIEpalliii BiIOMi BIMIHHOCTI B MOBEIIHIII MaTepialiB Pi3HOI TOBIIMHU. YUM TOHIIEC Ma-
Tepiaji, THM CKJIaTHIIIe po3MoAin nedopmamiil 1 Hampy>KeHb 10 TOBIIMHI BUPYOYyBaHHUX JeTajel CKIagHOi KOHDIrypa-
uii. ¥ crarti cnenngivyHui Xapaktep BUPYOYBaHHSI TOHKOJMCTOBOTO MaTepiajiy JOCITIKY€EThCS MOICTIOBAHHIM PO-
1ecy 3 BUKOPUCTaHHSIM TporpamHoro cepenosuina Deform-3D. IIpoBeneHi po3paxyHku nedopmariiidi CTpisl MPOruHiB
3arOTOBKM y OTBIp MaTpHIli BiJIIOBifa€ TOBIIMHI MaTepiaiy, i TOZl MOBEIiHKa MaTepially cTae MOMIOHOI0 ITOBEIiHII
THYYKOI IJTACTUHH 3 TEOpPil THYYKHUX IUIACTHHOK i 00010HOK. [lepeposmoain HampykeHb MPU3BOJUTE JI0 TOTO, IO IIPO-
1iec BUpyOyBaHHA-NIPOOMBAHHSA NPOXOJUTH HE CYIIJIBHO MO KOHTYpPY, a MOCTYNOBO, NOYHMHAIOUUCH 3 KYTiB KOHTYDY,
HOIINPIOETHCS 10 CEPEUHN PKYUO0i KPOMKH, IPH [IbOMY IMOJIMIITYETHCS AKICTh MOBEPXHI, 10 3Pi3yEThCS.

Kuaro4oBi ci1oBa: TOHKONMHCTOBUI Matepiall, BHpyOyBaHHS, HEPIBHOMIPHICTh HAIIPYKEHb, AedopMariis, KOM-
I'IOTEpHE MOJEITIOBaHHS, IIPOTHH, PIXKyda KPOMKa.

3adapa A. C., IlnecnenoB 0. A. Anasi3 cxem i MozesoBaHHs npouecy GopMOyTBOPEHHSI THYTHX NpPoO-
(dinie 3amMKkHeHOr0 Nepepisy / O0podka maTepianiB Tuckom. — 2013. — Ne 4 (37).

[IpoBeneHo MoeNOBaHHS MPOLIECY OCIJaHHS 3arOTOBKH 32 JIOTIOMOTOI0 METO/Y KiHIIEBUX eneMeHTIB. [Ipose-
JICHO aHaJli3 Pi3HUX cXeM (hopMOyTBOpeHHS. P0O3po0ICHO TEXHOJOTIUHY cXeMy Mpo(diIroBaHHS THYTUX MpodiiB 3a-
MKHEHOTO MepeTHHy. 3po0JIeHO BUCHOBOK ITPO JOLUILHICTH MOJICIIOBAHHS MPOLIECY OCA/PKYBaHHS 3arOTOBKH 3 BUKOPH-
CTaHHSIM METOJy KiHLIEBHX eJeMeHTiB. MoJIeToBaHHs JO3BOJIMIO BU3HAYUTH KPUTHYHI KOMIIOHEHTH 1e()OPMOBAHOTO
CTaHy MeTany. BcTaHOBIEHO onTUMabHUM croci® cxemu (hOPMOYTBOPEHHS, KU MOXKe OyTH BUKOPHUCTaHUH TIPH PO3-
poOIIi MPOMHUCIIOBOI TEXHOIOTI{ iX BUTOTOBIICHHS.

KuarouoBi ciioBa: mpod ik 3aMKHEHOTO TTEPETHHY, MOICTIOBAaHHSA, TEXHOJIOTIs, OCaXKyBaHHS TPYOH.

Anrtoniok €. 5., Booyx L. O., 3a6yra A.T'., CokouoB €. B. [Ipo nuHaMiuHy B3aeMo[il0 rapsyoro cjsioa
3 POJILTAHIOM MPOKATHOrO cTany // O0podka maTtepiajiB Tuckom. — 2013. — Ne 4 (37).

PosrnsnyTa mpoGiema AMHAMIKA MEXaHIYHOI CUCTEMH 1 POJIMKH POJIbTaHra, siKi TPaHCIOPTYIOTh CIIsiO 1 CHiB-
yIaapsiHHsL cIsi0y 3 HACTYIHUMHU POJIMKAMH 1 MOJANbIIOMY TPAaHCIIOPTYBaHHI cisiba. BukinageHa MateMaTHuHa MOJEIb
MPYKHOIUIACTHYHOTO CHIBYapy rapsdol 3aroTiBKM 3 POJIMKOM MaHIMyJsITOpa MPOKATHOTO CTaHy. 30HA KPOMKH 3aroTi-
BKH, IO JeOpMy€eThCs, IpUitHATa Oe3iHepIiitHo0. Ha npukiiagi KOHKpETHOT CHCTEMH TOCTIKEHO KiHEeMaTH9Hi Imapa-
METpH 1 TUHAMIYHI peakiii, ki MaloTh 3HaYeHHsI Ha0araTo HWKYl y MOPIBHSHHI 3 CHCTEMOIO, L0 OMUCYEThCs 0e3 Bpa-
XYBaHHS TIACTUYHUX BJIIACTHBOCTEH. J[0 1IbOTO Yacy BiJCYTHI MOAIOHI MaTeMaTHYHI MOJICTI, a IeTajll TPAaHCIIOPTYBAb-
HHUX pOJILI‘aHFIB B TOMY YHCITI POJTUKH »PO3PAXOBYIOTE CTATHIHUMHI MOJICIISIMH. MatemaTiyHa MOJIEIb TO3BOJISIE OTPH-
MaTH JaHi Ipo AMHAMIYHY 3aBaHTaXKECHICTh JIAHOK PO3IJIAHYTOT MEXaHIYHOI CHCTEMH, IO JO3BOJISIE B PEXKUMI pealbHO-
0 4acy CIPOCKTYBaTH (haKTHUHI HABAHTAXKCHHSI.

Karo4doBi cioBa: mpokaTHHH CTaH, POJIbTaHT, MPYXKHOIUIACTUYHUI yAap, MareMaTH4Ha MOJEIb, JHHAMIYHI
HaBaHTA)KCHHSL.

3aropsincbkuii B. I'. MoaemoBannsi i mporpamua peadizauisi 3aaaui minimizauii BUrmHy asomaposoi
IITA0M NPU MJTIOLIEHH] 32 METOIMKOIO MiA0OPY TOBUIMHM 1IapiB KoMNoHeHTIiB // O0podka MaTepiaiB THCKOM. —
2013. - Ne 4 (37).

Po3risiHyTi 3aKOHOMIPHOCTI BUTHMHY IIPH rapsidoMy IUTIOIIEHHI OimMeTaniyHux mrabiB i nuctiB. [Ipobnema Bu-
TMHY y BEpTHKaJIbHIN IJIOMNHI KiHII mTabu 6iMeTaty, 110 BUXOAUTH 3 BAJIKIB, PO3IIISTHYTA 3 TOYKH 30py 3aKOHOMIpPHO-
creir medopmamii mapis. Po3poOnena omrmmizariiina mMomenb, IpuU3HAYEHA Ui PO3PAaXyHKY ITOYAaTKOBOI TOBIIWHU
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CKJIaJIOBHX IIapiB IITa0H, PH SKUX 3a0€3MeuyeThcsl YMOBA MiHiMi3alii BUTHHY OiMeTaniyHOi mTaOu MpH IUIIOIICHHI.
Jis BUpinIeHHS i€l ONTHMI3aIliifHOl 3a/1a4i BUKOPUCTOBYEThCS iHCTpyMeHT Microsoft Excel — HambymoBa «Ilomryk
pileHHs». 3alpoIOHOBaHAa MOAENb Ta ii IporpaMHa peajizalis I103BOJSAIOTH aBTOMATH3YyBAaTH PO3PAaXyHOK TOBIIMHU
mapiB mtabu OiMeTaly i MPOBOAUTH HAOUHE MOJICIFOBAHHS 33a/]a4 MMOJIOHOTO THITY.

KarouoBgi ciioBa: MozenroBaHHs, MiHIMI3allis BUTHHY, ABOIIApOBa IITa0a, rapsie IUIIOIIEHHS, TOBIIMHA IIapy.

3a0noubknii B. K., /Koankos 5. I'., llIsens O. A. JocainxkenHs 1e)opMOBAHOIO0 CTAHY 3arOTiBKHM NpPH
NPOTATyBaHHI 3 HEOJHOPIIHNM TeMnepaTypHHUM noJieM / O0po0dka maTtepianiB Tuckom. — 2013. — Ne 4 (37).

[MocriitHO pO3BHBAIOYNCH, MAIMHHOOYAYBAaHHS BHUMarae Bce OiMbIN skicHHX BUPOOiB. MiHiManbHa TPy-
JOMICTKICTB 1 BUCOKA SIKICTh BUPOOIB € OCHOBOIIONOXHUMHU (haKTOpaMU KOHKYPEHTOCIPOMOKHOCTI IMiAIPHEMC-
TBa. [IpW BUTOTOBICHHI TaKMX JAeTajeil, K Bajld, BUKOPUCTOBYEThCS KOBaJbChKUM 3JIMTOK, SIKHH 4Yepe3 CBOE
JUBapHE MOXOJPKEHHS Mae pan nedektiB. OCKIIBKH TeMIIepaTypHE IMOJIe 3JIMTKAa 3 4acOM 3MIHIOETHCS, TO L
HEoOXiTHO BpaxOBYBaTH MpPH BHOOPi peXUMY NPOTATYBaHHS, SIKHH TO3BOJUTH YCYHYTH Horo nedexkTu. Y naHii
po0OTi TOCTIIKEHO PO3MOILT neopmaliiii 3a 00’€eMOM MOKOBKH ITif] Yac Ii MPOTATYBaHHS 3 OJHOPITHUM 1 HEOJI-
HOPIJTHUM TEMIIEPaTypHUMH moisiMH. HaBeleHO pekoMeHaalil, 1[0 J03BOJISIIOTh OTPUMATH MiHIMAaJIbHY HEpiB-
HOMIPHICTB po3noiny aeopmMaliii 3a 00CIroM NOKOBKH.

Kuro4oBi ciioBa: Baj, HEOJHOPIIHE TEMIIEpaTypHE MOJe, PO3MOia AedopMmaliii, onip AepOopMyBaHHIO.

Hikomaer B. O. Cuna npu rapsiyoi aedopmanii Metaay B 3akpuTux mrammnax / Oopodka marepiaais
THCcKOM. — 2013. — Ne 4 (37).

[IpencraBnennii ananiz ymoB aedopmarii MeTary pu 3aKpUTOMY IITaMITyBaHHI AeTalli. XapakTep HampyKe-
HOTO CTaHy i 0COOJIMBOCTI Tedii MeTaiy, mo Ae)OpMY€EThCS B 3aKPUTHX LITaMIIaX, B 3HAUHII Mipi 3aJIE)KUTD BiJ| pO3Mi-
PiB 3aroTiBKH. Y Pi3HHX €JIEMEHTaxX IITaMITy Ma€ Miclie pi3Ha Mipa aedopmariii MeTaiy, a e, y CBO 4epry, o0yMOB-
JIIOE BIIMIHHICTh HaNpy)XeHHs Tedil Metany. OCTaHHe, B CYKYITHOCTI 3 MMapaMeTpaMu OKPEMHUX EIEMEHTIB IITaMITy, BH-
3HaYa€ BEIMYMHY Koe(illieHTa HAIIPYKEHOTO CTaHy MeTaiy i ciiy aedopmaliii. BukoHaHO MOPIBHSHHS PO3PaxyHKOBUX
BEIMYUH KoedillieHTa HAmpyXKEHOTO CTaHy MeTally B ocepeAky AedopMariii mpu IITaMIyBaHHI 3a pO3paxyHKaMU
0 pi3HUX (HOPMYIIax 3 TOCITiTHUMH JaHUMH 1 3aIPOITIOHOBAHI IHKCHEPHI PO3PaXyHKOBI 3AJICKHOCTI .

KuarouoBi cioBa: meran, mrramm, cuia, qegopmalitis, Halpy>KeHH, JeTajb, Tedis.

I'punkeBuu B. O., llleBuenko T. H., Kpaes M. B., KpaeBa B. C., bonaapes C. B. ExcniepuMeHTaIbHE
JocaimxeHHs miacTuaHoi nedopmanii craai Ct3 B 30BHiIHLOMY Mar"iTHomy noJi / O6podka maTtepiajiB Tuc-
koM. — 2013. — Ne 4 (37).

[peacraBneno niTepaTypHii OV IO BAKOPUCTAHHIO MArHITHOTO TMOJIS 3 METOIO 3MIHEHHS BIIACTHBOCTEH Ma-
TepiainiB. JlocHiKeHHS SIBISIOTHCS aKTyallbHUMH JJIsl TIPOLIECIB XOJIOAHOI ITaMIOBKY ()epOMArHiTHUX CTalieid, a came
B 30HI nedopmalii, e CIIoCTepiraloThCsl MOB3OBKHI PO3TATYIOWI HampykeHHsAX. [IpencraBieHi yMOBH i pe3ynbTaTu
nmociimkenHs ctam CT3 mpu po3TATYBaHHI 3 CYMICHHM BIUTHBOM MAarHITHOTO mofisi. OcoOnmuBa yBara mpHIiieHa BHSB-
JICHHIO 3aJIC)KHOCTI BIUTMBY MarHiTHoro mojs iHxykuiero go 1,07 T Ha MexaHiuHi i miactuyHi BiactuBocTi ctami Cr3
TIPY ICIMTax Ha pO3TAryBaHHA. BusBiieHa 3aexHICTh po3MipiB 3epeH 3paska 3i ctani CT13 npH icrurax Ha po3TATYBaH-
HS BiJ IHAYKLIii MarHITHOTO IOJISl Y Pi3HHUX 30HAX 3pa3ka, KUK JOCTIIKYBaJIH Ha po3TsraHHA. CyTTEBUM SIBISETHCS
BIUTMB MarHiTHOTO TIOJISl HA CTPYKTYpPY CTami. Y pa3i 0HOOCHOTO PO3TATYBaHHS i OMHOYACHOI JIii MOMEPEYHOr0 MarHiT-
HOTO TIOJISl 3MEHIITY€EThCS BUTATHYTICTh 3€PEeH B3I0BXK HAMPSAMKY aedopmartii.

Kuarouosi ciioBa: nedopmaitis, po3TaryBaHHs, IITAMITyBaHHS, MarHiTHE MoJjie, TOCHIPKEHHS, YCTaTKyBaHHSI.

Benb A. M. JlociixkeHHs nponecy BUTOTOBJIEHHS fiMeTaleBHX 3ar0TOBOK KOMIIPECOPHUX JIONIATOK aBi-
aniliHMX JIBUTYHIB MeTOA0M BHAaBaAOBaHHsA // O0podka MaTepianiB Tuckom. — 2013. — Ne 4 (37).

BurkonaHo TeopeTndHe Ta eKCIepUMEHTaIbHE 00T PyHTYBAaHHS IIPOLIECY BUTOTOBJICHHS OiMETaIeBUX 3arOTOBOK
KOMIIPECOPHHUX JIOMATOK METOAOM BHAABIIOBAaHHA. [IpeicTaBICHO CKIAJHY KIHEMATUKY IUTHHY OIMETalty MpH OTPHMY-
BaHHI BUpOOiB. biMeTaseBa 3aroToBka KOMIIPECOPHOT JIOMATKH BUTOTOBIISIETHCSI METOJIOM BU/IABIIIOBAHHS CKJIAIHOI 3a-
TOTOBKH, 5IKa CKJIAJA€ThCS 13 ABOX YACTHH: BHYTPIIIHBOT IIMJIIHAPUYHOI BCTABKH Ta 30BHIIIHBOTO IIapy. ExcnepumMen-
TaJIbHO MOKa3aHo, IO JAaHWH MPOIeC € MOXKJIMBUM NPU BUKOPHCTaHHI BiMOBIAHUX KOMOiHamid MeTaiiB. Meranorpa-
(bivHI TOCHTIPKEHHS IOBEJH, 10 TPH BUIABIIOBaHHI 0iMETaJIeBOl 3arOTOBKM BHHHKA€E B3aEMO/IIs IAPIB Ta YTBOPEHHS
3iifHa CTiIHKiCTh, 3HOCOCTIHKICTD, CTIMKICTD Bif il BiOpamiifHUX HaBaHTaXEHb. TaK0X 3’ ABISAETHCS MOXKIMBICTE OTPH-
MaHHS [Iapy 3aXHCHOTO IMOKPHTTS i3 33JaHOI0 TOBIIMHOIO B 3aJIS)KHOCTI Bil pexuMiB poboTu somatku. OTpuMaHi pe-
3yJIBTaTH JA0Th OCHOBY JUIS YJJOCKOHAJICHHS TPOLIECY B TOAANBIINX JOCIIHKEHHIX Li€T ramysi.

KoarouoBi cioBa: BHIaBIIOBaHHs, KOMIPECOPHI JIOMATKH, OimMeraneBi BHpoOH, NedopMamiiiHa HEOTHOPI-
HICTB, IUTACTUYHUH TUTHH.

Kamoxnnii B. JI., Aniesa JI. 1., Kynikos L. I1. ITopiBHsuibHMIT aHATII3 nponeciB 3B0POTHOI0 BHAABJIIOBAH-
Hfl | MPAMOro BHIABIIOBAHHSAM 3 PO03Ja4el0 BiceCHMETPUYHHX BHPOOIB 3 MOPOKHMHOK NOCTiHOrO Aiamerpy //
O0po0ka matepianiB Tuckom. — 2013. — Ne 4 (37).

MeTonoM CKiHYCHHUX €JIEMEHTIB MPOBEACHUI aHalli3 3BOPOTHOTO i MPSMOTO BHAABIIOBAHHS 3 PO3JAueio I10-
POKHUCTUX BUPOOIB 3 OJJHAKOBOIO TOBIIUHOIO CTiHKHA. BCTaHOBIICHI BENWYMHU 3yCHIUIS BHOABIIOBAHHS, PO3IIOILT TIH-
TOMHUX 3yCWJIb Ha ITyaHCOHaxX Ta KiHIEBI po3Mipu BUpoOiB. [Ipsme BugaBmioBaHHS 3a0e3nedye 3HWKECHHS 3YCHIUISA
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1 MUTOMUX 3yCUJIb B TIOPIBHSIHHI 31 3BOPOTHHM, 1110 00YMOBJICHO 3MIHOIO CXEMH HAIpPYKEHOTO CTaHy B ocepeaky aedo-
pmarii. [Ipu npsiMoMy BHIaBIIOBaHHI BCTAHOBJICHO BIUIMB KyTa KOHYCY ITyaHCOHY Ta KyTa HaXMIy METPULI Ha 3aCHILII
BHUJABIIIOBAHHSA 1 AeOopMOBaHMI CTaH 3arOTOBOK. 3MEHIICHHS KyTa KOHYCY ITyaHCOHY Ta 30UTBIICHHS KyTa HaXHITY
MaTpHIli NPUBOINTH 10 3HKEHHS 3YCHIIIS BUIABIIOBAHHS 1 OLTBII PIBHOMIPHOTO J1Ie)OPMOBAHOTO CTaHy CTIHOK BHUPO-
6iB. BupoOu, siki oTpuMaHi npsSIMUM BHJIaBIIIOBaHHSAM, OTPEOYIOTh JIOJAaTKOBOI OMeparii miapi3aHHs TOPI CTIHKH.
Ki1r040Bi cj10Ba: 3BOPOTHE i IpsMe BUIABIIOBAHHS BHPOOIB 3 MOPOKHUHOIO, aHAITI3 METOAOM CKIHYCHHUX elre-
MEHTIB, KyT IIyaHCOHY, KyT HaXWJly MaTpHIli, 3ycHus AeopMyBaHHs, 1e()OPMOBAHUI CTaH, KiHIIEBI PO3MipH BUPOOIB.

Kamroxnuii O. B. 3MeHnIeHHs KUIBKOCTI nepexofiB BUTATYBAHHS BiceCHMEeTPHMYHUX BHPOOIB 3 BUKOPH-
CTaHHAM MAaTpuli cneniagasHoro npogiaro / Oopodka marepiaaiB Tuckom. — 2013. — Ne 4 (37).

MeTo10M CKIHYEHHHX €JIEMEHTIB ITPOBECHUI aHalli3 MPOLECY BUTATYBaHHS BUPOOY 3 KPYIJIOl JIMCTOBOI 3aro-
TOBKHM 13 MaJIOBYIJIEIEBOI cTajli B MaTpHui cnenianbHoro npodimo. Busnaueno npodine mMatpumi, sikuii 3abe3neuye
OTpHUMaHHS BHpOOYy 3a oxuH mepexia. TpaaumiiiHUM BHUTATYBaHHSIM Ha ()OPMOYTBOPEHHS Takoro BHPOOY MOTPiOHO
Tpu nepexoau. [Iporiec BUTATYBaHHS B MaTpHIi CIELIaIbHOTO MPOQII0 PO3AIISIETHCS Ha IICTh CTaii nedopMyBaHHs
3arOTOBKH HA MOBEPXHAX y BHTILAAI Topy. [loBepxHi 3a0e3meuyroTh GOpMOYTBOPEHHs O3 BUUEPIIAHHS PEeCypCy Iiac-
TUYHOCTI METally Ta BTPATH CTIHKOCTI T€OMETPUYHOI (POPMH 3arOTOBKH. BCTaHOBIEHI CHIIOBI peXMMH BUTSTYBAaHHSA,
poborta nmedopmarii Ta KiHIEBI po3Mipu BHpoOy. 3ampomoHOBaHA KOHCTPYKIIS MATpPHIll CIHEIiaJbHOTO MPOQiIo
JUISl BUTSITYBaHHsI Ha TlIPaBIiYHOMY IIPECi.

KaouoBi ciioBa: TMCTOBE ITaMITyBaHHsI, BUTSTYBAHHS B MaTPHII CIIEIiaIbHOTO MPOQLI0, METO CKIHUSHHUX
€JIEMEHTIB, cTafii (POPMOYTBOPEHHS, CUIIOBI PEXKHMH, KIHIIEBI pO3MipH BUPOOY.

Kamoxuuii O. B., ITaxoako C. A. Po3paxyHKOBO-eKCIePUMEHTAIBHUAN aHATI3 BiI0OPTYBaHHSI KPYIJIMX
OTBOpIB y Tpaauuiiiniii i 3mpodinboBaHiii 3aroTosui i3 amominiro // O6podka matepiaxiB Tuckom. — 2013. — Ne 4 (37).

[TpoBeneHo po3paxyHKOBO-EKCIICPUMEHTAIBHUM aHajli3 BiIOOPTYBaHHSA KpPYIJIMX OTBOPIB Y TpaauLiiiHINA
Ta 3MpoQILOBaHIN JIMCTOBHUX 3ar0TOBKAX i3 allfOMiHiI0. PO3paxyHKOBHM HUISIXOM, 3 BUKOPUCTAHHSIM METOAY CKiHUCH-
HUX EJIEMEHTIB, BU3HA4YEHI 3yCHIII BiIOOPTYBaHHS, BCTAHOBJIEH] KiHIeBa (hopMa i po3MipH BiIOOPTOBAHMX 3ar0TOBOK
Ta Hampy>keHo-1ehopMoBaHMil cTaH B HUX. [loka3aHO, 10 BUKOPUCTAHHS 3MPO(iTh0BAaHOI 3aTOTOBKH 3a0e3Medye moc-
TiIHY TOBIIMHY CTIHKH BimOOpTOBaHO! yacTWHU. [IpoBeneHO MOPIBHAHHSA TCOPETUYHUX AAHUX 3 PE3yJIbTaTaAMU EKCIIe-
PUMEHTANBHUX JOCIIIKEHb MO0 CHIIOBUX PEXHMMaX, po3Mipax 3arOTOBOK i IHTEHCHBHOCTI HalpyXeHb. Pe3ynpraT exc-
NEePUMEHTIB MiITBEPINIIN aJeKBaTHICTh MATEMATHYHUX MOJIEIIEH.

Kawuosi cioBa: BinOOpTyBaHHS, TpaAuIiifiHa 3aroToBKa, 3mpodinboBaHa 3aroToBka, MoaemtoBanHs MCE,
eKCTIePUMEHTAIIbHI JOCIIIKESHHSL.

y3up P.T'., Aprar P. I'., T'aiikoBa T. B. Anaiiz Hanpy:keH0-1e()OPMOBAHOT0 CTaHy NMPH JOKAIbHOMY
J0JaBaHHI HABAHTAMKEHHS HA WMJIIHAPUYHY 3aroToBKY // O6podka maTtepiajiB TuckoM. — 2013. — Ne 4 (37).

HaBeneno mopiBHsUIBHI pe3yJbTaTH PO3paxyHKIB HpH AedopMyBaHHI IUIIHAPUYHUX OOOJIOHOK OOEpTaHHS.
[TokazaHno, mo 3ycwus, AKi HeoOXiaHI 11 qedopMyBaHHS IMITIHAPHUYHOI 3arOTOBKHY TIPH JIOKAJIbHOMY HaBaHTa)KCHHI
3HAYHO MEHIIE, HiXK IPY MPHUKIIAJACHH] KUTBIIEBOTO HABAHTAKEHHS, 110 3a0e3Medye 3aCTOCYBaHHA TIPH OTPUMAaHHI JleTa-
Jel TOKaTbHUMH METOAaMHU OOJIaJJHAHHS MEHIIOI MOTYKHOCTI B IOPIBHAHHI 3 IIPecaMu ISl TPAAULIIHHIX METO/IB JIHC-
TOBOTO LITAMITyBaHH:. PO3ITISIHYTO BILIMB reOMETPHYHNX PO3MIpIB BHXiJHOT 3aTOTOBKH, a TAKOXX MEXaHIYHUX XapakTe-
PHUCTHK Marepialy Ha 3yCHIUIA TIpH JIOKalbHOMY AedopMyBaHHI. Pe3ynbrat poOOTH MOXYTh 3aCTOCOBYBATHCS LIS
TEXHOJIOTIYHOI MiJIrOTOBKK BUPOOHMIITBA O0OIB KOJIC TPAaHCHOPTHHX 3ac00iB, BUOOPY OOJaTHAHHSI, aBTOMAaTH3ALlil
KOHCTPYKTOPCBHKHX po3paxyHKiB. [Toka3aHo, 1110 Ui yTOUHEHHS HapyKeHO-Je(opMOBaHOr0 CTaHy MpH MpoQLTtoBaH-
Hi HMIITHIPUYHUX 3aTOTOBOK HEOOXIHO BUKOPHCTOBYBATH MaTeMaTUYHUH arapat Teopii 000I0HOK.

Karouogi ciioBa: npodinroBanHst, IMITIHAPHUYHA 3ar0TOBKA, JIOKaJIbHA leopMallis, oOnyaiika, Harpy>KeHHSI.

Oropoanikos B. A., ApxinoBa T. @., Titros A. B. IIporHo3yBaHHsl TeXHOJIOTi4YHOI CMIaAKOBOCTi B mpoiieci
LHITAMIIYBaHHS 3ar0TOBOK i3 MOpoIKoBoro depuiiro / O6podka maTepianiB Tuckom. — 2013. — Ne 4 (37).

Po3B’s3aH0 KpalioBy 3amady Teopii NpPY>KHOCTI aHI30TPOIHOTO NPYKHOIUIACTHYHOTO Tia. AHI30TpOIis
OB’ s13aHa 31 3MIHHUMH 3HAYCHHSIMH MOZYJS MPYKHOCTI, Koe(imieHTa JIHIHHOTO PO3MIMPEHHS Ta HEOAHOPITHOCTSIMA
moItiB Temreparyp. [IpyHi KOHCTaHTH MaTepialy BH3HAYCHO EKCIEPHMMEHTAIFHO MUITXOM TpemaHamii OeprimiioBoi
3arOTOBKHU Ta HACTYIIHOT'O BHIPOOYBAaHHSA CTAaHAAPTHHUX 3pa3KiB. MeToaMKa po3paxyHKy 3aJHIIKOBHI HaNpy>KeHb 6a3y-
€TBCSl HA MOJIENI MPY>KHOIUIACTUYHOTO TiNa 31 3MilHeHHsAM. Po3B’s13aH0 KpaloBy 3amady JiHIHHOI Teopii MpyKHOCTI
HEOJ/IHOPITHOTO Tijia 3 MOYaTKOBMMHU IedopmarismMu. OOpaxoBaHi MO 3ATUIIKOBUX HANPYXeHb, 10 (HOPMYHOTHCS
B TIPOIIEC] OXOJIO/KEHHsI OepuiiiioBOi 3aroTOBKH. 3allpOIIOHOBAHUI PEKUM OXOJIOKEHHS, IO YCYBac pyHHYBaHHS
3arOTOBKH.

Kouogi ciioBa: mramiryBaHHs, IIOPOLIKOBI 3ar0TOBKH, 3aJIMIIKOBI HANPY)KEHHSI, TEXHOJIOTIYHA CIaIKOBICTb.

CageuioB /I. B. BuzHaueHHs1 (pi3nKko-MexaHiYHHUX XapaKTePUCTHK MeTaJIeBOro MOPOLIKY NMpH iHoro B3ae-
Moii 3 myaHcoHoM BiOpauiiinoro npeca // O6pooka matepiauaiB Tuckom. — 2013. — Ne 4 (37).

[IpoBeneHi TEOPETUYHI TOCTIIHKSHHS JUHAMIYHOI CHCTEMH «ITyaHCOH — METaJICBHI ITOPOIIOK», B sIKii MeTale-
BHI ITOPOIIOK TPEACTABICHUH Y BUIIIAAI CHCTEMH 3 PO3NOIiUIEHNMH mapaMmeTpaMu. OTpHUMaHi aHANITHYHI 3aJIe)KHOCTI,
1[0 OMUCYIOTh 3aKOH PyXy IyaHCOHA, SIKI BPaxOBYIOTh XBUIJIbOBI MPOIECH B METAJIEBOMY IMOPOIUIKY, PO3MOILIEIY
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3IaTHICTh METAJICBOTO MOPOIIKY, KOCQIi€HTH )KOPCTKOCTI Ta TUCHIIATHBHOTO OIMOPY METAJIEBOTO MOpomKy. Po3pobie-
Ha MaTeMaTH4Ha MOJIENb JUHAMIYHOI CHCTEMH «ITyaHCOH — METaJIEBHI MOPOIIOK» 1 OTPUMaHi 3aJIeKHOCTI JJIsl BU3HA-
YEeHHS 3aKOHY PYXY ITyaHCOHA y KOHTAKTi 3 YIIIJIbHIOBAIEHIM METAJICBIM TTOPOIIKOM.

Kuaro4uoBi ciioBa: nruHaMiuHa CHCTEMa, ITyaHCOH, METAJICBHHA TIOPOIIIOK, JKOPCTKICTh, AUCUTIATUBHUM OITip.

Auies 1. C., IInu E. 5., IInun . E., Poranos JI. JI. Po3paxyHok TemMnepaTypHHUX i CHJIOBMX NapaMeTpiB
JIOKATBHOT0 AedopMyBaHHS TPyO4acTol 3aroroBku npu ¢ppukniiitnomy Harpisanui / O0podka martepianiB Tuc-
koM. —2013. — Ne 4 (37).

JedopmyBaHHsT TpyOUYacToi 3aroTOBKM i1HCTPYMEHTOM TEPTsl — IPOLEC, VIS SIKOTO XapaKTepHa JIOKalli3allis
IUIACTUYHOI JleopMalltii, BeM4YrMHA 30HU BIUIMBY SIKOi 3HAYHO MEHINE BEIWYMHH Je(POPMYEMOi YAaCTUHU 3arOTOBKH.
IIpu TakoMy mporieci 30Ha aedopMariii TOCTIIHO MEePEMIIA€ThCs y3I0BXK MOBEPXHI TPyOH, cUMeTpudHa Gopma more-
peYHOTro Tepepidy sKoi B mporieci aedopMyBaHHS He 30epiraetbes. HaBemeHo aHami3 moiomli KOHTAKTy IHCTPYMEHTa
3 3aTOTOBKOIO, HAaBEJICHI (haKTOpPH, IO BIUTUBAKOTH HA 3yCHILIS OOKATKHU, a TAKOK BH3HAYCHI OCHOBHI CKJIAJIOBI 3yCHILIS
oOkatku. [IpoBeIeHO MaTeMaTHYHUIA PO3PaXYHOK OCHOBHUX CKJIAJOBHX 3yCHJUIS OOKaTyBaHHS i BU3HAUCHO XapakTep
po3mominy 3ycHiIst oOKaTKu 3a dacoM. [IpencraBieHi rpadidHi 3aIeXHOCTI 3yCHIIIS OOKaTyBaHHS BiJ 9acy IPH Pi3HUX
KOMOiHaIisAX (haKkTopiB, MO BIUMBAIOTH Ha 00KaTKy. HaBemeHo aHaii3 TEmIoBOro OanaHCy 3arOTOBKH MpH (HPUKIIHHI
HarpiB 3aroToBKH. [IpencraBieHi rpadiku moka3yoTs XapaKTep 3MiHH TEIIOBOTO ITOJIS 3aTOTOBKY TIiJT 9ac IMpOLecy mpu
pi3HEX KOMOiHamisX (GakTopiB, 110 BIUIMBAIOTh Ha 00KaTKy. HaBeneHo rpadiuHi pe3ynbTaTd eKCIIEPUMEHTY 10 poTa-
LiHHIH 00KaTIli 3arOTOBKH JI0 MepexinHoi koHiuHoi Gpopmu. [Ipencrasieni rpadiku NOpiBHAHHS MaTEeMaTUYHUX PO3pa-
XYHKIB 1 pe3yJIbTaTiB €KCIIEPUMEHTY.

KurouoBi ciioBa: porariiiiHa o0kaTka, 3yCHIUIS 00KaTyBaHHsI, JIOKaJIbHA JeopMallis, 30Ha KOHTAKTY, CHJIa Te-
P11, GPUKIIIHUIA HAarpiB.

HocesaTenko E. K., Haxaiiuyk O. B., My3nuyk B. I. ®opMoyTBOpeHHsI BHYTPilIHHOI0 NLTIL[OBOIO MPO-
(dinro xonoaHuM nuacTuyHivM aepopmyBanuam // O6podka matepiaaiB Tuckom. — 2013. — Ne 4 (37).

PosrsnyTo mpornec ¢popMyBaHHS BHYTPIIIHBOTO IUTIIIBOBOTO MPOdiaro Ha TPyOHIH 3aroTiBili METOJIOM XOJIO-
JTHOTO TIacTUYHOTO AedopMyBanHA. [loOymoBaHi muromuHu AeOpMyBaHHS 1 TPAaHUYHI MOBEPXHI INIACTHIHOCTI MTOKA-
3aJi TOCTATHIN 3armac IIacTAYHOCTI; OOTPYHTOBAHO, IO TIPpH MOOYI0BI TPAEKTOPii HAaBaHTaXyBaHHS B IIPOCTOpPi 6e3po-
3MipHUX TMOKA3HUKIB 7 1 y 11 B OJHO3HAYHO BU3HAYAETHCS YMOBaMH (DOPMYBAHHS, XapaKTEPHUMH ISl TOCIIKYBaHO-
r'O MPOIIeCY, MPAKTHYHO HE 3aJIe)KUTh BiI MEXaHIUHUX BJIACTHBOCTEH Je()OPMOBAHOIO METaly; BU3HAYEHO 00JIACTi Jie-
(bopMmyBaHHSI, SKi € HAUOUIBII OJIM3bKUMH JI0 PYHHYBaHHS 32 MOKa3HUKAMH, 110 BPaXOBYIOTh BILUIMB IEPIIOTO 1 TPEThO-
ro iHBapiaHTIB TeH30pa HanpyxeHb (OiyHa 001acTh i obyacTk 3amaanH NpodLTIo MO0 Mpolecy GpopMyBaHHS BHYTPI-
IIHBOTO LUTIIBOBOTO MPO]III0), B SIKUX BUKOPUCTAHHH pecypc IUIACTUYHOCTI Aocsirae 3HadeHs y = 0,34...0,4. 3 mo3u-
il 3a0e3neueHHs 3amacy MIIHOCTI MOMIOHI PO3paxyHKU CIiJI MPOBOIMTH 3 ypaxXyBaHHSM IMMOKa3HUKA, 10 BPaXOBYE
BIUIMB TPETHOTO iHBapiaHTa TeH30pa Hampyr. [Ipu HociiKeHHI IPOLECiB XOIOJHOTO TIIACTHYHOTO (hOPMOYTBOPEHHS,
10 CYNPOBOXKYIOTBCS CKJIQ[HUM HEMOHOTOHHHM JeOpMyBaHHSIM, CIIiI 32CTOCOBYBAaTH MOJIEN, 10 BPaXxOBYIOTh He-
THIHHUNA XapakTep HAKOMMYEHHS YIIKO/KEeHb. Pe3yabpTaTi cTaTTi MOXKYTh 3HAWTH 3aCTOCYBAaHHS B MalIMHOOYTyBaHHI.

KuaroueBi cioBa: rpanndHi nedopmarii, pecypce IIaCTHIHOCTI, HAKOIMYCHHS IOMIKOIKEHb, TEH30p HAIpy-
’KEHb, XOJIOJIHE IUTACTUYHE Ae(POPMYBaHHS.

Hexanos 0. O., Ieiikin C. €., Ceprau /I. A., Kapix /I. B. HakouyBanns cdepuyHux BUpPOOIB 3 THTa-
HOBHX CILIABiB IUNIOCKUMH NoBepxHAMH // O0podka MaTepianiB THckoM. — 2013. — Ne 4 (37).

Jocnimkeno npodieMy BUTOTOBICHHS JeTajlell eHI0NpOoTe3a KybIIOBOIO CyTriio0a JIIOAUHN 3 BUKOPHCTaHHAM
marepiany ynctuii Tutad BT1-0 1 TuranoBuii crutaB BT6 (Ti-6Al-4V). IlpencrasieHo pe3yiabTaTH po3MOaUTy MIKpOT-
BEPIIOCTI B MOBEPXHEBOMY IIapi cHepUYHHMX 3arOTOBOK i OCOOJUBOCTI 3MIHHM CTPYKTYpH MOBEPXHEBOTO MIAPY MiCISI
HakouyBaHH:. JlocmikeHHst IMTMOUHH 1apy aedopManiiHOro 3MIilHEHHS! TPOBOAMIIMCS 3 BAKOPUCTaHHAM CXEMHU HaKa-
TYBaHHS IJIOCKUMH ITOBEPXHAMH. TakoX TOCIHI/DKEHO 3aJISKHICTh TIHOMHN 1Iapy AedopManiiiHoro 3MIilHEHHS BiJ Te-
XHOJIOT1YHOTO 3yCHJUIS IPH HakouyBaHHI KyJb 3 BT1-0 i BT6. Po3nozin MikpoTBepaocTi MiATBEPIUKYE, 1110 30Ha Aedo-
pManiifHoro 3MIiITHEHHsI B HaKaTaHii KyJIi MOMKMPIOETHCS Ha MIHONHY Onmn3bko 1 MM. ExciepuMeHTanbHi 3Ha4eHHS TITH-
OWHU TIapy 3MIITHEHHS MTOKA3aJi BIAMIOBIIHICTE 3 PEe3ybTaTaMH TEOPETUIHUX PO3PAXYHKIB, IO JO3BOJISIE IPOTHO3YBa-
TH TIHOMHY mapy nehopMamiiHOTO 3MIITHEHHS.

KaouoBi ciioBa: Hako4yBaHHsI, HOBEPXHEBHH 111ap, 3MII{HEHHsI, TUTaH, IeQOopMallis.

Jparodennknii B. B., Haymora O. O., Jloroyc B. B. O6rpyHTYyBaHHA MOK/IHBOCTi OTPHUMAHHS Ta CHHTE-
3y 00’eMHUX HaHOMAaTepiajiB Buoyxom // O6podka martepiaiB Tuckom. — 2013. — Ne 4 (37).

JlocnmimKeHHsT MPUCBSIUCHI TEXHOJOTTYHUM Ta EKCIIEPUMEHTAILHUM METO/aM, SIKi BUKOPHCTOBYIOTHCS TPH
OTpPUMaHHI CTPYKTYPH Ta MEXaHIUHHX BJIACTHBOCTEH, sIKi MalOTh HaHOMaTepiaiy. JocmiKeHHs BIIKpUBAIOTh MPOTpe-
CHBHI Ta IIEpE/IOBI HANPSIMKH B HayIli O MaTepiajiax Ha HAaHOPIBHI Ta PO3MOBCIOIKYIOTh TEXHOJIOTii BHOYX0BOi 00poOKH
Ha HOBI Tay3i Ta HOBI IPOIECH, TaKi K HAHOTeXHOJIOTil. OOIpyHTOBaHO MOJJIMBICT OTPUMaHHS Ta CHHTE3y HaHOMa-
TepiaJliB TIpy BHOYXOBOMY HaBaHTaXeHHI. OTprMaHi 00’€MHI KOMIIO3WIIIHHI Marepiall Mib-lIaTyHb-Hep)KaBitoda
CTallb, ATIOMIiHIA-Mib-TBEPANH CIDIAB, MApyBaTi KOMIO3HUIIIT 3 MpoIIapkaMu 3 rpadiTy Ta Horo amoTpomHux Moaudi-
Kamii, a TakoXX Marepialii 3 HaHOMOKPHUTTAM. OTpHMaHO aHANITHYHI 3ale)KHOCTI IHTCHCHBHOCTI 3MCHIICHHSA 3E€pHA
B MeTaJax i3 cCyOMiKpo- Ta HAHOKPUCTIIYHOIO CTPYKTYPOIO, SIKi BpPaXOBYIOTh OCOOIMBOCTI iXHBO1 OyIOBH, IO JO3BOJISIE
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PO3TIISTHYTH IHTCHCHBHICTh 3MEHILICHHS 3€pHA 3aJIS)KHO BiJ 3Ha4eHHS BHOYXOBOTO HaBAaHTA)XEHHS. 3alpOIIOHOBAHO
HayKOBO-OOTpYHTOBaHMH MiJXi U BU3HAYCHHS 00JIacTi pallioHAIbHAX YMOB OOpOOKH METaIiB i3 CyOMIKpOKpHCTATI-
YHOIO CTPYKTYPOIO.

KuarouoBi ciioBa: BuOyx, 3MIITHEHHS, IHTEHCHBHA IUTACTUYHA JedopMallis, HaHOMATepialii, TIOKPHUTTS, JIETy-
BaHHS, KyMYJISITHBHHN CTPYMiHb, 3ITKHEHHS, piAKo(a3He CIiKaHHS.

Mamapin IO. €., Xoassik O. B. Po3BUTOK 3JIeKTpoOriapas/jiunoro mramnysanns / O6podka marepia-
JaiB Tuckom. — 2013. — Ne 4 (37).

JIyist OTpUMaHHs BUCOKHX 1 HAJIBUCOKHMX THUCKIB Y PiJJMHI BUKOPHUCTOBYIOTH CIOCiO (hopMyBaHHS B 00’ eMi Oy1ib-
SIKOT TIPOBIJTHOT UM HENPOBIAHOI PIZIMHY CIELIaJIbHOTO IMITYJIbCHOTO €IEeKTpU4HOro po3psany. KoedinienT xopucHoi aii
(KKJ1) manoro crioco0y 3poctae mpu 3MEHIIEHHI aKTUBHOT TUIONII TO3UTHBHOTO €JIEKTPOy. Y MOPIBHSHHI 13 IITaMITy-
BaHHAM BHOYXOM €JIEKTPOTipaBiIiuHe MITaMITyBaHHs € OUTbII TepeBakHUM. [Iporiec eleKTporiApaBIiyHOTO MITaMITy-
BaHHS MO)XHa BUKOHYBaTH Yy 3BHYaiHHMX I[EXOBHUX YMOBaxX. MOXXJIMBO BUKOHATH 3a0€3ICUCHHS MUTaHb TEXHIKH Oe3me-
k. Jlerko 3abe3neunTy TOYHE PEryJIlOBaHHs €Heprii Ta 0araToKpaTHHI BIUIMB Ha 3arOTOBKY 3 OfHI€1 ycTaHOBKH. I1oT-
piOHE BM3HAYEHHS YMOB BHHUKHEHHS MPOOOI0 Ta OTPUMAaHHS KUTbKICHHX 3aJIe)KHOCTEH MiX MPOCTOPOBO-YaCOBHUMH
XapaKTePUCTUKAMHU PO3BUTKY PO3PALY 3 ITapaMeTpaMy pO3PSIHOTO KOHTYPY Y piavHi. BuzHadyeHi npu4YuHK 3HKSHHS
TEMIIIB BIIPOBAKCHHS €IEKTPOTIAPABIIYHOTO MITAMITYBaHHS y TIPOMHCIOBICTh Ta 3aIPOIIOHOBAH] MIISTXH ITOATBIIOTO
PO3BUTKY IIbOTO METOLY.

KaouoBi ciioBa: enektporiipaBiiuHe MITAMIyBaHHS, SIEKTPUYHUNA PO3PSI, ENEKTPOJ, €IeKTPOriApaBIiuHUN
edekT, BUOYX, yAapHa XBHJISL.

KopuieBcbkuii B. M., CaapauxoB A. C., Tymko O. M., Jloro3inckiii I. M., [lligexo II. A. Po3BuTOK Tex-
HOJIOTii BUPOGHHUTBA MNPOKATY i MOKOBOK 3 BHCOKOJErOBAHMX IHCTPYMEHTAJILHUX CTajleil B yMoBax
AT «/Ininpocnencranb» / O6podka matepianiB Tuckom. — 2013. — Ne 4 (37).

[IpencraBneni pe3yapTaTd poOiIT 3 YAOCKOHAIEHHS TEXHOJIOTI] BUPOOHHIITBA IIPOKATY 1 IOKOBOK 3 BHCOKOJIE-
TOBaHUX iHCTpyMeHTaIbHUX cTajiell B ymoBax [IAT «/Ininpocnencransy. HaBeneHo pexuMu roOMOTeHI3yr04Y0ro Harpi-
By 3muTKiB craneir 4XSMOC u 4X5M3D mepen mpedopmariiero, KpUTHYHI TOUKH (a30BHX MEPETBOPEHB MPH HATPiBi
(Acy Ta Ac;) Ta oxomomxkeHHI (Ar; Ta Ars) psAay MapoK iHCTPYMEHTAJIFHUX CTaleH, OMMCaHi HOBI TEXHOJOTIUHI CXeMHU
nedopManifHOTO MepeAilTy CremiaTbHIX CTalel 3 OIIHKOIO iX edekruBHOCTI. Omneparnii KyBaHHS Ha Ipecax Ta paaiaib-
HO-KYBQJIbHUX MalllMHAX 3MiHEHI MPOKATKOI Ha 00)KMMHO-3aroTtiBesibHOMY cTaHi 1050/950 Ta KpynmHOCOpTHOMY CTaHi
550 BimnosigHo. JlociimKkeHo mpolec cOpTOBOI MPOKATKU MOPOIIKOBUX CTaiel 3 o0u4aiikor 1o mnoepxHi. HaBeneHo
JlaHi 3a SKIiCTIO TOBEPXHI 00TOUEHHX MPYTKIB IHCTPYMEHTAIBHUX CTaJICH.

KoaiouoBi ciioBa: npokarka, KyBaHHs, TOMOT€HI30BaHUH Harpis, AedopMaliiiHuii Mexka, BUCOKOJIETOBaHi 1H-
CTPYMEHTAJIBHI CTaI.

I'puain O. FO. BnuinB HaIMNaHHA aJdIOMiHi€BOro cIuiaBy Ha mpogine moBepxHi iHcTpyMeHTYy mpu Oe3-
cJUTKOBIMH nmpokatui / O6podka matepianiB Tuckom. — 2013. — Ne 4 (37).

Hasezneno orusig pobit, 1o MpUCBAYCHO MPOQLTIOBAHHIO IOBEPXHI poO0YOT0 IHCTPYMEHTY IpH OE3CITUTKOBIH
MPOKATII, a TAKOXK aHaJi3y B3aEMOJil MeTary, IO 0OpPOOIIOETRCS, 3 TIOBEPXHIMH BaKiB. IIpoBeneHo cepito excrepu-
MEHTIB 3 OTPUMAaHHA IITa0 TOBIIUHOIO 3 MM 3i ciaBy 6082 Ha 1abopaTopHiil yCTaHOBIII BaIKOBOI PO3INBKUA-TIPOKATKH.
[epen peaizaii€ro eKCIEPUMEHTIB, @ TAKOXK MICJIST KOXKHOTO 3 BUMPOOYBaHb ONTHYHHUM IIUISIXOM BHKOHYBJIOCH BUMi-
proBanHs mpodiito pesbedy MOBEPXHI IHCTPYMEHTY y BHOpaHiii KOHTpONbHIN o0xacTi. B pesynbrari aHamizy 3miHu
rIMOUHHU penbedy Mpodinto BaJIKy BiJl HANUIIAHHS HA HOTO MOBEPXHIO MaTepialy, 10 00poOIIsBCs, TOKa3aHo, IO TOTO-
rpadist 6aHAaXy HiUIArae 3MiHaM IMKIIYHOTO XapaKTepy: CIIOCTEPIraioch «CaMOOYHUINEHHsD po0OYOi MOBEpXHi 1H-
CTPYMEHTY.

KurouoBi cjioBa: 0e3CIMTKOBa MpPOKAaTKa, CKCICPUMEHTAIBHI JTOCHIKCHHS, aTIOMIHIEBUH CIUIaB, MOBCPXHS
THCTPYMEHTY, HAIUTIaHHS.

Hunaunenxo C. B. Po3BuTOK MeToay poO3paxyHKY panioHAJbHOro CHiBBiIHOLIEHHS BeJIUYMH
NMPHUMYCOBOI0 Ta AilfiCHOr0 KAaTAl04Y0ro pajaiycy Kaiiopy cTaHiB X0/10aHO0I npokaTku Tpyo / O6podka MaTepianin
THCKOM. — 2013. — Ne 4 (37).

HaBesieHo pe3ynbTaTH  eKCIIEPUMEHTAJIBHUX JIOCTIDKEHb HOBOI'O METOAY BHOOpY pallioHaJbHOTO
CIIBBITHOIIIEHHSI 3HAYCHb MPHUMYCOBOT0 KAaTaruoro pajiycy i paaiycy OOYKHM BajKiB CTaHy XOJIOJHOI MPOKATKH TPYO
turty KPW-25. BukopucranHsi 3alpolOHOBAHOIO METOAY /A€ MOMKIJIMBICTh CTBOPIOBATH HAMOUIBII CHPHSITINBI
KiHEMaTH4HI Ta CHJIOBI YMOBH Aedopmallii B3I0OBK yChOro KOoHyca Jaedopmarlii CTaHiB X0JIOJHOT MUIBIepHOT BAIIKOBOT
npokaTku TpyO. Lle m03Bosissle OTpUMATH MiHIMalbHE 3HAYEHHS MAKCUMyMIiB OChOBHX 3yCHJIb B Iepepi3ax KOHyca
nedopmarnii npu mpoxarii. Pe3ynpraTi IpOKAaTKU B 3aBOJICHKMX YMOBaX ITOKa3aliH, 110 3aCTOCYBAHHSI TAKOTO METOY
JI03BOJISIE BECTH IIPOIIEC Oe3 HAJMIAHHS METally Ha BajKu. [Ipoliec mpoKaTKu MpoTiKaB CTiiiKo, 0e3 BUANMUX BIUIMBIB
OoCchOBHX cmil. JlaHWH MeToJ J03BOJIsIE 3a0e3leuyBaTH palioHaNbHI CHJIOBI yMOBH Jedopmarii B cTaHax XOJIOJTHOT
MUIBrepHOT MPOKATKHU TPYO.

Kuaro4oBi ciioBa: nrucToBa MITaMIIOBKA, 3HOCOCTIHKICTh, HANPYyKeHO-1e(hOpMOBaHUH cTaH, (hopMa ITyaHCOHY,
OTITUMI3aIlisl IPOIIECY.
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Ckusp B. A. Oninka Hanpy:keHo-1e¢()OPMOBAHOI0 CTAHY MeTaly Ha OiuHii MoBepxHi 0e3nepepBHOIHNTOL
COpPTOBOI 3aroTOBKHU 3 JeexTom GopmMu «poMOIYHICTH» NMPH MPOKATHi B MPAMOKYTHOMY Kanaiopi // O0poldka
MarepiauaiB TuckoM. — 2013. — Ne 4 (37).

Hagenena orinka Harpy>keHO-1e()OpMOBaHOT'O CTaHy METaIy Ha OiYHil OBEpXHi Oe31epepBHONNTOI COPTOBOL
3aroTOBKH 3 1e(eKTOM (HOpMHU «POMOIYHICTE) MPH IMPOKATIl B MPSIMOKYTHHUX KalliOpax 0OTHUCKHOI KJIITI COPTOBOTO CTa-
Hy. 3a IOIOMOrol0 (pi3MYHOr0 MOJEINIOBAHHA IPOLECY NPOKATKH Oe3IepepBHOIUTOI COPTOBOI 3arOTOBKHU 3 Je(heKTOM
(dbopMH «pOMOIUHICTE» B MPSAMOKYTHHX KaliOpax JOCIHIIKEHO HarpyKeHO-IeQOopMOBaHHN CTaH Ha OiuHIM IMOBEpXHi
po3kary. PesynbraTit 0OpOOKH €KCIIEpUMEHTAIbHUX JAaHUX J03BOJIMIM BH3HAYUTH PO3IOILT HAKOMUYEHOI nedopmartii
1O BHCOTI ocepeaKy aedopmaliii, a TaKoX BIUIMB Ha HHOT'O KOMILIEKCY Kepylounx (akToOpiB: BiJHOCHOTO OOTHCHEHHS,
CTYIEHS 3allleMJICHHSI Ta BEIMYUHHU «POMOIYHOCTI» 70 MpokaTku. Ha OCHOBI 4Oro peKoMeHI0BaHI PeKUMHU MPOKATKH,
SIKi TO3BOJISITH JOMOTTHUCS MiHIMI3aIlil BIpOTiAHOCTI PO3KPUTTS MPUKYTOBUX TPILIIIH MIPH MPOKATIII TAKUX 3aTOTOBOK.

Kurouosi ciioBa: Oe3repepBHOIITA 3ar0TOBKA, TIPOKATKA, POMOIYHICTb, TPIIIIMHM, HAIIPYXEHO-1e(OPMOBaHII CTaH.

Mimenko O. B., I'puropenxo B. Y. ExcnepuMeHTaIbHE T0CTIKEHHSI 3aKOHOMIPHOCTEl 3HMKEHHSI Tonepe-
YHOI pi3HOCTiHHOCTI TPYO Npu Xo0J10Hii Kedopmaii Ha onpasui // O6podka maTepiaaiB THckOM. — 2013. — Ne 4 (37).

TpyOu 3aroToBkH, oJiepKyBaHi ITiCJIsl MPECYBaHHs, IPOLIMBKY 1 arperaTiB raps4oi NpPOKaTKH, MalOTh BUCOKHIA
PIBEHB MOMEPEYHOT EKCIIEHTPUYHOT PI3HOCTIHHOCTI. LISl pi3HOCTIHHICTD BUBOJIUTDH NMOKa3HUKU TOYHOCTI TPYO 3a J0Iyc-
KW. 3HaHHS 3aKOHOMIPHOCTEH 3HIIKEHHS TIONEePEeYHOT eKCIIEHTPHUYHOT PI3HOCTIHHOCTI JJO3BOJISIE CTBOPIOBATH HAWOLIBII
patmioHanbHI pexumu nedopMyBaHHS 1 KaiOpOBKH iHCTpyMEHTa IMPH XONOHIM mpokatii Tpy0. BuxopucroByroun
11i 3aKOHOMiPHOCTI, MOKHA TIPOCTEKHUTH TEHACHIIIO IO TIEBHOTO MEXaHi3My 3MiHH Pi3HOCTiHHOCTI. ExcriepuMeHTanbH1
JIaHi, TTOKa3yIOTh CXOXKOCTi B MPOTIKaHHI MPOIECY 3MiHM €KCHEHTPUIHOI PI3HOCTIHHOCTI MpH MPOKATIi HA OMpaBIl
y PI3HHX cTaJiei. 3HaHHS MPUHIOUIIB POOOTH MEXaHi3My, 103BOJISATH IPOTHO3YBATH 1 BIUNTMBATH HA PIBEHb PI3HOCTIHHO-
CTi, SIKY MM OTPUMA€EMO ITiCIISI IPOKATKHU.

KorouoBi ciioBa: X010/1Ha MPOKATKa, CKCIICHTPHUYHA PI3HOCTIHHICTh, KOHYC MPOKATKH, CKCIIEPUMEHT, fedhopMartis.

Kosanenko K. I'., Cisenbknii B. I., Cokoubcbkuii O. JI., Mikyabonok I. O. Metoanka po3B’si3aHHfA
o0epHeHOI 3a1a4i ekcTpy3iiiHoro popmyBanns Tepmomactis // O6podka maTepiamiB TuckoMm. — 2013, — Ne 4 (37).

Po3pobnero meromuKy Bu3Ha4YeHHS (popMu i po3MipiB QiTbepH eKCTPy3iiHOI TOMOBKH i (OPMYBaHHS Pi3-
HOMaHITHHX BHpPOOIB 3 TepMOIUTacTiB. MeTOMUKY pealli3oBaHo 3a JOMOMOTOI0 IPOrpaMHOTOo Komruiekcy Ansys Poly-
flow (momep ninensii 0065974). HaBeneHno mociifoBHICTB il HiJ Yac MPOEKTYBaHHS KaHATy TOJIOBKH 32 YMOBH BiJIO-
Moi (hOpMH TIOTIEPEYHOTO TEepepi3y TOTOBOTO BUPOOY, a TAKOXK 3 YpaxyBaHHSIM BIACTHBOCTEH NepepoOIIOBAHOTO Tep-
MOIUTAaCTy (30KpeMa HOro B’SI3KONPY>KHHUX BIIACTHBOCTEH Ta YMOB IIPOKOB3YBaHHS IO MOBEPXHSAX KaHATY TOJOBKH).
Hageneno npukia po3paxyHKy i copMyIbOBaHO PEKOMEHAALIT IOA0 3aCTOCYBAaHHSI METOJMKY Ha TIPAKTHUIIL.

Karouogi ciioBa: Tepmoriact, eKCTpy3is, popMyBaHHs, €KCTpy3iiiHa roIoBKa, BilIbepa, IPOSKTYBaHHSI.

Beiireansimep 5. 10., Tapacos O. ®@., Poranos JI. JI., Kyuaarin P. 0., Aaryxos O. B. Yaockonajenns
KOHCTPYKUiil IITAMIOBOr0 OCHAILIEHHS, 3ac00iB aBTOMaTU3alil Ta MPecoBOro 00J1aJHAHHA JJIs1 peajizauii mpo-
1ecy rBUHTOBOI ekcTpy3ii // O0podka MaTepiauaiB TuckoM. — 2013. — Ne 4 (37).

Po3rsaHyTi MUTaHHS BAOCKOHAJIECHHS KOHCTPYKIIN HITAMIIOBOTO OCHAIIEHHS , 3ac00iB aBTOMAaTH3alii Ta mpe-
COBOTO OOJIaZIHAHHS JUIs peaizalii mpolecy IBUHTOBOI eKcTpy3ii . BukoHaHO aHali3 BUMOT 10 00Na{HaHHS Ta TEXHO-
JIOTIYHOTO OCHAIIEHHS Tpoliecy. HaBeneHo onuc NpuHHATHX TEXHIYHUX PIllIeHb, IO ITiABUIIYIOTh HaliHICTh peai3a-
il mporecy Ta MiJBUILEHHS MPOIYKTUBHOCTI CIELialli30BaHOi yCTaHOBKH. Peali3oBaHO MPOEKT YCTAaHOBKH IS TIPOLe-
Cy TBHHTOBOI eKcTpy3ii 3ycmiuram 4 MH, npusHadeHoi a1t o0poOKu cIuiaBiB TUTaHy. PO3MIsSiHYTO MK poOOTH MaTpH-
1l 1 mpuiManbHOTrO0 KOHTEHHEpa CIeliali3oBaHOi YCTAHOBKH 'BHHTOBOI €KCTPY3ii, siKi 3a0e3MeuyloTh aBTOMATH3aIiI0
CTBOPEHHS 3yCHJIISI IPOTHTHCKY 1 BUTATAHHS 3ar0TiBKU 3 KOHTEHHepa.

Kuaro4oBi ciioBa: iHTEHCHBHI IDTacTHYHI AeopMaIlii, TBHHTOBA €KCTPY3isl, ITAMIIOBE OCHAIIICHHS.

I'op6au O. B., Muponenko €. B., ITansamapuyk B. A., Cepeaa B. I'. 3ane:knocTi 115 BU3HA4YeHHs] raGapuTiB
IHCTPYMEHTY TepTs 111 00KOYYBaHHS TPyOUacTUX 3aroTiBok / O0podka maTtepianiB Tuckom. —2013. — Ne 4 (37).

Co0iBapTiCTh BCHOTO IMPOLIECY TAHTEHIIHHOTO OOKOUYBAaHHS 3aJISKUThH Bl COOIBAPTOCTI iHCTPYMEHTY TEpTS,
a came BiJ eKoHOMiI Marepiany. TouHIiCTh po3paxyHKiB rabapuTiB iIHCTPYMEHTY BIUIMBA€E Ha ioro criikicts. [Ipoanani-
30BaHi PO3MIpH IHCTPYMEHTIB TEPTs MPU TAHTCHIITHOMY OOKOYYBaHHI TPYOHHX 3aroTiBOK, SIKi 32CTOCOBYIOTHCS y BH-
pPOOHUITBI. 32 MMM JIaHUMHU BUSIBJICHI HEJOIIKHM Yy 3allPOIMIOHOBAHUX paHille 3aJeKHOCTAX. byna po3pobieHa HoBa
METOJIMKA KaJiOpyBaHHs IHCTPYMEHTY TEPTs, OTPHUMaHI 3aJIeKHOCTI AJisl 00UMCIIeHHsT KOe(DIl[iEHTIB KOHCTPYKTHBHOTO
odopmrenHs. Po3pobneni pekoMeHgamii momo o0unciIeHHs rabapuTiB iHCTpyMeHTY TepTs. HoBa cxema kamiOpyBaHHS
IHCTpYMEHTY peai3oBaHa IIPH MOJICIIOBaHHI iIHCTPYMEHTY B IporpaMHoMy IpoaykTi Delcam PowerShape.

KoarouoBi cioBa: tanreHmiiiHe oOKOYyBaHHS, IHCTPYMEHT TepTs, KaliOpyBaHHS IHCTPYMEHTY, rabapuTH iH-
CTPYMEHTY, KOE(ili€eHTH KOHCTPYKTHBHOTO O(OPMIICHHS.

Kopuak O. C., Koaasos B. /1., Jdeiineka /I. B. Po3paxyHok mapameTpiB cHCTeMU HU3BKOI0 THCKY MO-
TYKHOI'0 KOBAIbCLKOIO rifipaBaivHoro mpeca // Oopodka marepiamiB Tuckom. — 2013. — Ne 4 (37).

Po3risiHyTOo MexaHi3M 3aroBHEHHS pPOOOYMX IMTIHAPIB PIAMHOI HU3BKOTO THCKY B CyYacHHX TiJpaBJIiYHUX
rpecax, BUABIICHO HOTO OCHOBHI HeMoJiku. J[aHO omuc TMHAMIYHOI MOJIENi pyXy pPyXOMoi IMoNepedrnH: Ha X011 HaOmw-
KEHHS 110 TIOKOBKH. P03p0o0IIeHO METOIUKY palliOHaJbHOI'O MPOSKTYBaHHS CHCTEMH HH3BKOTO THCKY Ta PO3PaxyHOK
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i OCHOBHUX MapameTpiB Jisi 3a0e3eUeHHs BiICYTHOCTI PiJJMHHOTO TOJIOJyBaHHSI POOOUMX IMIIHIPIB MPpH 30eperKeHH]
JIOCTAaTHBO BHCOKOI IIBHAKOCTI X0oay HaOmmkeHHA. [[aHO 3aranmpHi pekoMeHparlii mono 3abe3rmedyeHHs SKOCTiI 3aIloB-
HEHHsI poO0OYMX IUIIHAPIB TiAPABIIYHOTO Mpeca PiIMHOI0 HU3BKOTO THUCKY Ta JOCSATHEHHS HEOOXITHWUX AMHAMIYHUX
IIOKa3HUKIB X0/1a HaOIMKEHH.

KarouoBi ciioBa: npec rigpaBiidauil, HUIIHIP poOOYHH, KJIanaH, TUCK, X1 HAOIMKSHHS.

un B. 5., Kiumenko I'. I1. YaockoHaneHHs] KPHBOIIMIIHOTO Mpeca 3 METOI0 MiIBHIIIeHHS] TOYHOCTI Bi-
AIITAMIOBAaHUX JAeTajeii / O0podka maTepiamiB Tuckom. — 2013. — Ne 4 (37).

[IpoBeneHo aHami3 GakToOpiB, IO BIUIMBAIOTH HA BEIMYUHY BIAIITAMIIOBAHOI JETali, BU3HAYCHI 3aJICKHOCTI
JKOPCTKOCTI TIpeca i TEXHOJIOTIYHOTO MPOIIeCy Ha BEIWYHMHY BiTIITAMIIOBAHOI JICTANi , BUIICHO IBa OCHOBHI BapiaHTH
MiIBUINEHHS SKOCTI BiIITAMIIOBAHOI AeTami. HaBeeHO MaTeMaTH4IHy 3alIe)KHICTh JKOPCTKOCTI Tpeca, mo 3ade3neuye
HEOOXi/IHy BEIMUUHY JIOIYCTHUMOI KOPHUCHOI poOoTH nedopMyBaHHs IPpHU HOMIHAIBHIN cuili P, mpeca 3 ypaxyBaHHIM
KK xomy nedopmyBaHHS 7),,. BuzHaueHi OCHOBHI (paKkToOpH, SKi XapaKTepU3YIOTh TEXHOJOTIYHUH MPOIIEeC, 10 BILIH-
BalOTh Ha cuity nedopmyBanHs. HaBeneHo rpadivni qaHi 3a pe3yinbTaTaMy IPOBEICHHS €KCIIEPUMEHTY [T BU3HAYCHHS
BILUIMBY OPCTKOCTI Ipeca Ha po3Mip BIALITAMIIOBAHOI JIeTali Ta 3a3Ha4eHi HEJJOMIKH TaKoro crocoly, mpoaHaizoBaHi
BapiaHTH 3MIHM TEXHOJIOTIYHOTO mpoliecy. BkazaHi mepeBaru cXeMu TEXHOJIOTIYHOTO MPOLECY 3 BUKOPUCTAHHS yCTa-
HOBOK PEryJIIOBaHHS 3aKpUTOI BUCOTH Ipeca 3alpoIlOHOBAHO HOBY YCTAHOBKA [UIS 3MIHH BHCOTH 3aKPUTOIO BHCOTH
npeca. Bkazani i mepeBaru B NMOPIBHSHHI 31 CXOXKHMH TPHUCTPOSIMH, SIKI BUKOPUCTOBYBaJIMCS paHiiie. HaBeaeHo pe-
3yJIbTaTH €KCIEPUMEHTY 3 BUKOPHCTaHHS HOBOI YCTAaHOBKH JIJIsl 3MiHU 3aKPUTOI BUCOTH TIpeca.

Kio4oBi ciioBa: KpHBOIIMITHUHN TIpeC, )KOPCTKICTh Ipeca, BUCOTA 3ar0TOBKH, AedopMaliis.

Iuu B. 5., Poranos JI. JI.,, CemenoB B. M. 3mamenHss By3Jia IIATYH-NOB3YH KPUBOIIMIIHOTO mpeca //
O0pooka martepianiB Tuckom. — 2013. — Ne 4 (37).

IIpoBeneno aHami3 KPUBOLIMITHUX MAIWH, BUSBICHO OCHOBHI 30HM BMHUKHEHHS IIBUIICHUX MHTOMHX 3Y-
CHJTB, SIKi TTOCTiIHO TOTPeOyIoTh MacTiia. BKa3aHi HEOMIKHM CydacHOi CHCTEMH II0/Iadi MAaCTHIIA y BY30J1 IMIATYH-TIOB3YH,
PO3TTISIHYTO BIUIMB MAacTHJIa Ha BYy30J IIATYH-NMOB3YH KPUBOIIMITHOTO Tpeca. IIpoBeneHO po3paxyHKH Ul BU3HAYECHHS
Hamnpy»XeHb, 1[0 BUHUKAIOTH Yy BY3JI MIATYH-TIOB3YH IEPEBIPOYHOr0 po3paxyHKy, BukoHaHoro B CosmosWork 2008, pe-
3yJIbTaTH SIKOTO MPEACTABICHI y BHUMVISAL CMIOpP HANPYXKEHHs, 10 BUHHMKAE y 30HI B3a€MOJIl IIATyHa 3 TOB3YHOM
IPY BUKOPHUCTaHHI cTaporo crnoco0y mactiwia. Ha ocHOBI aHanizy OTpUMaHMX JaHHUX 3allpOIIOHOBAHA CXeMa MOJICPHi-
3allisl By3J1a IaTyH-TIOB3YH JJIs CTBOPEHHS B MICIl KOHTaKTy PiINHHOTO TEPTHL.

Kaiouogi ciioBa: maTyH, NOB3yH, MacTHIIO, TEPTS, KPUBOIIMITHUH rapsueITaMnyBalbHUHN TIpec.

Poranos M. JI., Poranos JI. JI., ITun B. 5., Typuanin M. A. Ilogansmmuii po3BUTOK npodinboBaHUX
TOHKOCJISI00BUX JTUBAPHO-NIPOKATHHUX arperaTiB // O0pooka maTtepiaaiB Tuckom. — 2013. — Ne 4 (37).

[IpoBeneHo aHami3 iCHYIOUMX JHMBAapHO-TIPOKATHUX arperariB, BH3HAYCHI MOXIIMBOCTI iCHYIOUHX JIMBAapHO-
MMPOKATHHUX arperariB i JOLUIBHICTh iX BUTOTOBJICHHA. | OJIOBHOIO METOI0 poOOTH € OOTPYHTYBaHHS HEOOXiTHOCTI PO3-
poOKH i peaiizallii HOBOTO HampsMy PO3BHUTKY JMBapHO-IIPOKATHHUX arperartiB, a came ix mpodimoBanHsi. Ha ocHOBI
onucy cyTi npodiaroBaHHs OyJiM BKa3zaHi MepeBaru npogiibHOTO JIMBAPHO-NPOKATHOTO arperary B MOPIBHSAHHI 3 iCHY-
I0YMMH JIMBAapHO-IIPOKaTHUMU arperataM. AHajli3 OTPUMaHUX JaHUX JO3BOJIMB 3pOOHUTH BHCHOBOK IPO MOXJIMBICTBH
MOJIEpHi3allil iICHYIOUMX JIMBAPHO-MIPOKATHHUX arperariB B npo¢iibHI JIMBapHO-TIPOKaTHI arperatu. HaBeneHo omuc po-
60TH PO IILHOTO JTMBAPHO-IIPOKATHOTO arperary, SKUi J03BOJIsIE OTPUMYBATH Ha BUXOJI JIMCT 3aBTOBILKU HE Oinble
3-8 mM. Cnipo0a 3011bIIeHHsT IIBUKOCTI 10/1a4i i 3MEHIIICHHSI TOBIIMHH 3JIMTKY ITPU3BENHU A0 TOSBH MPOQUILHOT ycTa-
HOBKH 0e3IepepBHOI0 po3JIMBaHH Metany. HaBeaeHo, pisHi cxemu npodijJbHUX yCTAaHOBOK O€3MepepBHOIO PO3JIMBaH-
HS METaJly i3 3a3Ha4EeHHsIM iX HEJOMIKIB 1 IIepeBar.

KuarodoBi cioBa: JHMBapHO-IPOKATHHUIA arperar, rapsyeKaTaHWil MPOKAaT, XOJIOAHOKAaTaHHWH Mpokar, rodpu,
Oe3nepepBHE JNUTTSL, JINBApHUN MPOQiIIb.

Astymenko O. B. CTpyKkTypHUIi cHHTe3 3y04yaTuX nepeaay KpMBOLIMIHUX npeciB / O0podka martepia-
JaiB Tuckom. — 2013. — Ne 4 (37).

Merto10 JOCHIDKEHb € po3po0Ka METOAy CTPYKTYPHOIO CHHTE3y 3yO4aTHX IHepenady KPUBOILHMITHHX IPECiB.
BkazaHi OCHOBHI mapaMeTpH 3y04aTHX MEXaHi3MiB, SIKi XapaKTepHU3yIOTh KIHEMaTH4HI BIACTUBOCTI KOXKHOTO CTYMEHS
Ta CUCTEMHHH 3B'A30K 3 CYCIJHIMHU CTyNEHsIMHU. PO3rIISTHYTI MMTaHHs BU3HAYEHHS CTPYKTYpPH BChOTO IPHBOJY Ta Mapa-
METpIB OKPEMHX MPOMDKHUX CTYIEHIB BIAMOBITHO J0 3araJlbHUX BHUMOT IIOJI0 CTPYKTYpPH TIPHBO/A, PHU3HAYECHHS TIpe-
Cy Ta Horo (pyHKIIOHaJbHUX MOXIIHMBOCTEH. Buxonsun 3 yMOBH PIBHOCTI BXIJIHMX 1 BUXIIHHMX IOTOKIB KPyTHJIEHOTO
MOMEHTY Ha CyMDKHHX CTYIICHSIX, 3aIIpOTIOHOBaHA METOMKA CTPYKTYPHOTO CHHTE3Yy 3yO0UaTnX MEXaHi3MiB KPHBOILHII-
HUX TIpeciB. BHKOPHCTOBYIOUN MPHHIMUIT TOCTIHHOCTI MOTYXHOCTI Ha BXIHUX 1 BUXIIHHUX JIAHKaX KOXKHOTO CTYTICHS,
oTpumaHi (opMasi3oBaHi aHAITHYHI 3aJ€KHOCTI [l BU3HAYCHHS KPYTWIBHMX MOMEHTIB Ha BCIX Bajlax 1 3yO4aTmx
KoJlecax HE3aJIeKHO BiJl CTPYKTYpH NMPUBOAY. 3alPONIOHOBAHUN METOA MOXe OyTH NPHUHHATHI 32 OCHOBY aBTOMATH30-
BaHOI CHCTEMH CTPYKTYpPHOT'O CHHTE3Y Ta MPOEKTYBAaHHS NPUBOY IIPECIB.

KurouoBi ciioBa: mpec, 3y09aThii pHBIL, MIECTEPHS, KOIECO, KPYTHIBHIA MOMEHT, KUTBKICTh IOTOKiB MOMEHTIB.
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ABSTRACTS

Grinkevych V. A., Chukhleb V. L., Salnikov A. S., Tumko A. N., Ashkelyanets A. V., Banashek G. Study
various schemes to press the workpiece precipitation alloy 91698-B/l by mathematical modeling // Materials
working by pressure. —2013. — Ne 4 (37).

The article discusses the results of mathematical modeling of rainfall harvesting of superalloy 211698-
BJI, which is produced in conditions of "DSS". The process of precipitation simulated with the presence defor-
mation pause, and with its absence. The analysis of the main parameters of the stress- strain state at draft billet
alloy D1698-B/l. The main indicators of the stress- strain state of the field selected strain distribution, voltages
and temperatures. The basic approaches to the implementation of the scheme of the process of forming an alloy to
produce quality forgings under "DSS".

Keywords: cake, heat-resistant alloys, mathematical modeling, the stress-strain state, the pause between the
deformation.

Dobrov 1. V. Study of the kinematics of deformation zone of axisymmetric stock at forging with flat dies //
Materials working by pressure. —2013. — Ne 4 (37).

Theoretical and experimental research of the general laws of the kinematics of axisymmetric deformation at
forging with flat dies of stock with different mechanical properties was performed. The friction forces on the contact
surface of the tool were defined. It is shown that friction forces influence the formation process of the stock surface free
from external load. It is proved that the formation process will take place in the absence of friction on the contact sur-
face of the tool and the stock. External friction intensifies the formation process. The technique of physical modeling in
the laboratory production of metal forming processes was developed. It is shown that the negative result of experi-
mental research in laboratory conditions uniquely determines a negative result in a production environment. However,
positive result of experimental research in the laboratory conditions must be checked in a production environment.

Keywords: stock, forging, deformation, velocity field, displacement field, physical model, manufacturing process.

Matvijchuk V. A., Mykhalevych V. M., Alieva L. I. Estimation deformability of the blanks that had been
produced methods of shear segments // Materials working by pressure. — 2013. — Ne 4 (37).

General relationships of the tensor model of damage accumulation in metals under complex two-stage defor-
mation are obtained. Model of a two-stage deformation in a "shift — compression" investigated. The relation for the re-
sidual life of plasticity in the second stage under the condition of exhaustion of the resource of plasticity at the first
stage was obtained and studied. The results of experiments on the original scheme of a two-stage deformation "shear
strain as a result cut of of the bead — the uniform axial-symmetric compression" are presented. The mathematical mod-
eling of complex two-stage deformation in a sequence of "simple-complex" for a combination of a shift — in conditions
of barrel distortion realized. The developed criteria allow estimate the deformability of the blanks that had been pro-
duced wasteless methods of shear segments.

Keywords: damage tensor, a complex two-stage deformation, shear, compression, ultimate strain, residual life
of plasticity.

Plesnetsov S. Y., Trishevsky O. I. Features of 180° metal bending process modeling using Deform 3D
forming software // Materials working by pressure. — 2013. — Ne 4 (37).

The article discusses the features of the program complex in Deform 3D modeling of sheet metal forming for
the example of metal hem to 180 °. The features of the process of creating models of die tooling and workpiece are pro-
vided. Simulation results and series of experimental studies are given. The comparison of the simulation results of the
process output and the real process is performed. Comparison of simulation results and experimental research shows
that software package Deform 3D can be used to analyze the sheet metal forming processes with sufficient accuracy for
engineering calculations (the discrepancy does not exceed 7 %).

Keywords: bending, a process model, computer simulation, Deform 3d.

Ben’ 1. V., Yavorovskiy V. N. The analysis of punching of rectangular plates by finite element method //
Materials working by pressure. — 2013. — Ne 4 (37).

The theoretical analysis of cutting a rectangular 3mm thick plate is described with the use of the software envi-
ronment Deform-3D. It is noted that there is a correlation between the stress-strain state at the deformation zone and the
thickness of a material shape and relative sizes of the detail that influence its elastic deflection. It brings to uneven de-
formation along blanked contour and effects the gradual cut as in the case of the beveled blade. This non-uniformity
of stress distribution on the die and punch cutting edges at the period of elastic loading may cause the beginning of a
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plastic deformation at characteristic points of the detail section to be of a greater rigidity. It may eliminate the defor-
mation of fracture and improve the fineness of the side surface. Similarly, stresses at the unprocessed strip are greater
than at the waste side. Those facts explain the uneven wear of the work parts of the die in.

Keywords: blanking, thick sheet material, uneven stress, deformation, computer simulation, wear, finite ele-
ment method.

Khomenko A. 1., Baglyuk G. A., Kurikhin V. S. Computer simulation of the cylindrical-conic billet com-
paction in the closed rigid die // Materials working by pressure. — 2013. — Ne 4 (37).

Computer simulation of the cylindrical-conic powder billet one-sided compaction in the closed rigid die under
assumption of non-zero radial component of material flow rate in the billet cylindrical parts is considered. Implementa-
tion of computational model of the process of compaction by means of separate upper or lover punch is described. Re-
sults of the proposed model experimental verification by means of laminated model made of copper-plated iron powder
is given. It was established that computer simulation leads to qualitatively similar porosity distribution meanwhile some
quantitative difference existed comparing with experimental results. This difference could be explained both by model
assumptions and experimental faults.

Keywords: powder material, compaction, die, punch, complex shape billet, computer simulation.

Yavorovskiy V. N., Kalchenko I. N. Investigation of the specific nature of punching of thin materials us-
ing computer simulation / Materials working by pressure. — 2013. — Ne 4 (37).

From the theory of shearing operations there are known differences in behavior of sheet materials of various
thicknesses. The thinner sheet material is the more complicated is distribution of stresses and strains across the thick-
ness of complicate shaped parts at blanking. In the paper specific character of thin sheet material blanking is researched
with simulating it using software of environment Deform-3D. Both deformations and sheet metal deflections in to the
due opening are calculated and appear. To be comparable with material thickness and then blank behavior has got like
behavior of an elastic plate according to the theory of flexible plates and shells. Stress redistribution brings process of
blanking from that of performing entirely along the contour to the gradual blanking beginning from angles of perimeter
and extending to the middles of the cutting ages.

Keywords: thin sheet material, blanking, uneven stresses, deformation, computer simulation, bending, cutting edge.

Zabara A. S., Plyesnetsov Y. A. Analysis and modeling of circuits forming bent sections closed section //
Materials working by pressure. —2013. — Ne 4 (37).

In the paper the simulation of rainfall harvesting using the finite elements. The analysis of the various schemes of
formation. The technological scheme profiling formed sections of the closed section. The conclusion about the feasibility of
modeling the process of rainfall harvesting using the finite element method . Modeling has allowed to identify the critical
components of the strain state of the metal. The optimum method of forming the circuit which may be used in developing
industrial technology of their manufacture. Finite element simulation of forming a shaped tube with draft billets possible to
determine the critical components of the deformed state of the metal.

Keywords: profile of the closed section, simulation technology, draft tube.

Antonyuk E. Ya., Bobukh L. A., Zabuga A. G., Sokolov E. V. On dynamic interaction of hot slab with
roller bed of rolling mill / Materials working by pressure. — 2013. — Ne 4 (37).

The article is dedicated to the problem of mechanic system dynamics: rollers of roller bed and it’s transported
slab, slab collision with consequent rollers and further slab transportation. Mathematical model of elasto-plastic impact
of hot billet with the roller for manipulator of rolling mill is considered. Deformed zone of billet is accepted inertialess.
By the example of concrete system kinematic parameters and dynamic reactions are investigated that are significantly
lower in comparison with system without plastic properties. Currently similar mathematical model doesn’t exist, while
the details of the transportation roller beds, including rollers, are calculated with the static models. Mathematical model
allows to receive data on the reviewed mechanic system dynamic segment loading, thus enables to design actual load on
real-time basis.

Keywords: rolling mill, roller bed, elasto-plastic impact, mathematical model, dynamic load.

Zagoryanskiy V. G. Modelling and program realization of the task of minimization of the curve of the
two-layered plate at rolling by the methodology of selection of component layer thickness // Materials working by
pressure. — 2013. — Ne 4 (37).

Behavior of bending of bimetallic stripes and sheets at hot rolling are considered. A problem of bending in the
vertical plane of the end of the stripe of bimetal that is going out of the rollers is considered, from the point of view of
behavior of deformation of layers. An optimization model, intended for the calculation of the initial thicknesses of the
component layers of the plate at which the condition of minimization of bending of the bimetallic stripe at rolling is
provided, is worked out. For the decision of this optimization task the Microsoft Excel — Solver instrument is used. The
offered model and its program realization allow to automatize the calculation of thicknesses of the layers of the plate of
bimetal and to conduct the visual modelling of the tasks of the similar type.
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Keywords: modelling, minimization of curve, two-layered plate, hot rolling, thickness of layer.

Zablockiy V. K., Zhbankov Y. G., Shvets A. A. Investigation of strain state workpiece while dragging
with the inhomogeneous temperature field combined tools // Materials working by pressure. —2013. — Ne 4 (37).

Constantly evolving engineering requires needs more and more quality products. Minimal complexity and high
quality products are key to competitiveness. While manufacturing parts such as shafts, used forging workpiece, which
in consequence of its origin has a number of casting defects. Since the temperature field of workpiece changes over
time, it must be considered when choosing a drive mode that will eliminate its defects. In this work the strain distribu-
tion in terms of forging during her broach with homogeneous and inhomogeneous temperature fields were study. The
recommendations that you always get the lowest uneven distribution of strain in terms of forging were given.

Keywords: shaft, inhomogeneous temperature field, the strain distribution, deformation resistance.

Nikolaev V. A. Force hot deformation of metal in closed stamps // Materials working by pressure. —
2013. - Ne 4 (37).

In the article the analysis of terms of deformation of metal is presented at the closed stamping of detail. Char-
acter of the tense state and feature of flow of the deformed metal in the closed stamps largely depends on the sizes of
purveyance. The different degree of deformation of metal takes place in the different elements of stamp, and it, in same
queue, distinction of tensions of flow of metal stipulates. Last, in an aggregate with the parameters of separate elements
of stamp, determines the size of coefficient of the tense state of metal and force of deformation. Comparison of calcula-
tion sizes of coefficient of the tense state of metal is executed in the hearth of deformation at stamping on different for-
mulas with experimental information and engineerings calculation dependences are offered.

Keywords: metal, stamp, force, deformation, tension, detail, flow.

Grinkevich W. A., Shevchenko T. N., Kraev M. W., Kraeva V. C., Bondarev S. V. Experimental study of
plastic deformation of steel St3 in an external magnetic field / Materials working by pressure.— 2013. -
Ne 4 (37).

There is a representation of literary analysis of the use of the magnetic field to change the properties of materi-
als. The study is important for cold stamping ferromagnetic steels with a predominance in the deformation of the longi-
tudinal tensile stress. The conditions and results are introduced of steel St3 research while extension and under influ-
ence of a magnetic field. The main attention is paid to discover of characteristic curve of a magnetic field influence with
induction up to 1.07 T on mechanical and plastic properties of steel St3 while tension test. The main attention is paid to
discover of characteristic curve of a magnetic field influence with induction up to 1.07 T on mechanical and plastic
properties of steel St3 while tension test. There is a correlation determined between a size of a steel St3 grain while ten-
sion from field density in different zones of a piece, which was exposed to tension test. Significant is the impact of the
magnetic field on the structure of the steel. In the case of uniaxial tension transverse magnetic field exposure reduces
the elongation of grains along the deformation.

Keywords: deformation, extension, forging, magnetic field, research, equipment.

Ben’ A. N. The making process research of aircraft engines bimetallic compressor blades blanks by the
extrusion method // Materials working by pressure. — 2013. — Ne 4 (37).

The theoretical and experimental ground of bimetallic compressor blades blanks making process by the method
of extrusion is in-process executed. The difficult flow kinematics of bimetal at the wares receipt is presented. Bimetal
compressor blade blank manufactured by complex billet extrusion, which consists of two parts: a cylindrical inner insert
and the outer layer. It is experimentally shown that this process is possible at the use of corresponding metals combina-
tions. Metallographic researches showed that at passing bimetallic blanks through the area full uneven compression in
the shoulder of the matrix layers is achieved by the layers cooperation with forming of their connection. The corrosion
resistance, wear resistance, resistance against vibration loads are rising owing to the compressor blade blank bimetallic
construction. The possibility of protective covering layer receipt with the set thickness depending on the operations
blade modes also appears. The results give the basis for the improvement of process in subsequent research in this in-
dustry.

Keywords: extrusion, compressor blades, bimetallic wares, deformation heterogeneity, plastic flow.

Kaljuzny V. L., Alieva L. 1., Kulikov I. P. The comparative analysis of indirect and direct extrusion with
dispensing of the axisymmetric workpieces with a fixed diameter hollow // Materials working by pressure. —
2013. — Ne 4 (37).

In paper the analysis of indirect and direct extrusion with dispensing workpieces with a hollow and equal width
of a wall by finite element method is carried out. Extrusion force rates, specific force distribution on puncheons and
final sizes of workpieces are defined. Direct extrusion ensures strength and stress diminution comparison with indirect
extrusion that is caused by a modification of the stress state scheme in deformation zone. Effect of the puncheon cone
angle and matrix tilt angle on extrusion strength and strained state of workpieces are defined at direct extrusion. De-
crease of the puncheon cone angle and increase of the matrix tilt angle leads to extrusion strength decreasing and more
proportional strained state of workpieces walls. To the extruded workpieces the radial facing of a wall is necessary.
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Keywords: direct and indirect extrusion of details with hollow part; analysis by finite element method; angle
of punch; angle of die, deformation force, strained state, final dimensions of details.

Kaljuzny O. V. Amount of steps decreasing of the drawing process of axisymmetric workpieces in spe-
cial cross-section matrix // Materials working by pressure. — 2013. — Ne 4 (37).

In article outputs of the FEM assaying of the drawing process of a workpiece from round low-carbon steel
sheet stock material in special cross-section matrix are displayed. The cross-section of a matrix which ensures deriving
workpiece for one step is defined. It is necessary three steps for deformation such workpieces by traditional drawing.
Drawing process in special cross-section matrix divided on six steps of the deformation on torus-shaped surfaces. Sur-
faces ensure deformation without exhaustion of a metal plasticity resource and stability loss. Force regimes, defor-
mation energy and final sizes of a workpiece are defined. The construction of a special cross-section matrix for drawing
implementation on the hydraulic press is offered.

Keywords: sheet-metal forming, drawing in special cross-section matrix, FEM analysis, final dimensions
of detail.

Kaljuzny O. V., Pakholko S. A. The calculative and experimental analyzes of holes flanging process in
the traditional and profiled workpieces made of aluminum // Materials working by pressure. — 2013. — Ne 4 (37).

In this article the calculative and experimental analyzes of holes flanging process in the traditional and profiled
workpieces made of aluminum were conducted. The efforts of flanging, the final shape and dimensions of flanged de-
tails and the stress-strain state therein were defined by calculation by finite elements method. Using of profiled work-
piece provides constant thickness of flanged part is shown. The comparisons of the theoretical data with experimental
data for efforts, dimensions of workpieces and stress intensity were conducted. The results of experimental data confirm
that mathematical models are adequate for calculations.

Keywords: flanging, traditional workpiece, profiled workpiece, simulation by FEM, experimental researches,
micro hardness

Puzyr R. G., Argat R. G., Gaikova T. V. Analysis of stress-strain state at the local application of a load
on the cylindrical workpiece / Materials working by pressure. — 2013. — Ne 4 (37).

Comparative results of calculations during the deformation of cylindrical shells of revolution are presented.
It is shown that the effort required to deform the cylindrical material at local loading is much less than when apply-
ing the load ring, which provides for the use of parts manufactured local methods, equipment, lower power compared
with traditional presses for sheet metal stamping operations. The influence of the geometric dimensions of the origi-
nal billet, and mechanical characteristics of the material on the efforts by the local deformation is studied. The results
can be used to process pre-production vehicle wheels, choice of equipment, automation design calculations. It is
shown that to clarify the stress- strain state at profiling cylindrical workpieces need to use the mathematical appa-
ratus of the theory of shells.

Keywords: profiling, a cylindrical billet, local deformation, shell, strain.

Ogorodnikov V. A., Arkhipova T. F., Titov A. V. Prediction of the technological heredity in the stamping
processes of the beryllium powder blank // Materials working by pressure. — 2013. — Ne 4 (37).

There had been solved the elastic boundary value problem of anisotropic elastocreeping body. Anisotropy is
connected with the variable values of the elasticity modulus, factor of linear expansion and inhomogeneity in the field
temperatures. The elastic constants of the material have been determined experimentally by trepanation beryllium blank
with further testing of standard samples. The technique of residual stresses calculation is based on the model of elasto-
creeping body with hardening. Boundary problem of linear theory of inhomogeneous body elasticity with initial defor-
mations has been solved. There had been calculated the fields of residual stresses, formed in the process of beryllium
blank cooling. There had been suggested the cooling mode, preventing blank destruction.

Keywords: stamping, powder blank, residual stresses, technological heredity.

Savelov D. V. Determination of physical and mechanical characteristics of the metal powder and its in-
teraction with the vibrating punch of press // Materials working by pressure. — 2013. — Ne 4 (37).

A theoretical study of the dynamical system "punch — metal powder", in which the metal powder is described
as a system with distributed parameters. Analytical dependences describing the motion of the punch, which take into
account the wave processes in the metal powder, metal powder dispensing capacity, stiffness coefficients and dissipa-
tive resistance of the metal powder. A mathematical model of a dynamic system of "punch — metal powder" and the
expressions for determining the law of the punch in contact with compressible metal powders is developed.

Keywords: dynamic system, punch, metal powder, stiffness, dissipative resistance.
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Aliiev L. S., Pyts E. Ja., Pyts Ja. E., Roganov L. L. Calculation of temperature and power parameters of
local deformation of tubular preparation at friction heating // Materials working by pressure. —2013. — Ne 4 (37).

Deformation of tubular preparation by the instrument of friction — process for which localization of plastic de-
formation, the size of which zone of influence much less than a size of deformable part of preparation is characteristic.
At such process the deformation zone constantly moves along the pipe surface, the symmetric form of which cross sec-
tion in the course of deformation doesn't remain. The analysis of the area of contact of the tool with preparation is pro-
vided, the factors influencing effort of a running in are given, and also the main making efforts of a running in are de-
fined. Mathematical calculation of the main components of effort of a running in is carried out and nature of distribution
of effort of a running in is determined by time. Graphic dependences of effort of a running in on time are presented at
various combinations of factors influencing a running in. The analysis of thermal balance of preparation is provided at
frictional having heated preparations. Schedules standing on hind legs changes of a thermal field of preparation are
submitted during process at various combinations of factors influencing a running in. Graphic results of experiment on a
rotational running in of preparation to a transitional conic form are given. Schedules of comparison of mathematical
calculations and results of experiment are submitted.

Keywords: rotational running in, effort of a running in, local deformation, contact zone, friction force, fric-
tional heating.

Posvyatenko E. K., Nahaychuk O. V., Muzychuk V. 1. Formation of internal spline profile by cold plastic
deformation // Materials working by pressure. —2013. — Ne 4 (37).

In the article it is describes the process of the internal spline profile on the tube blank by cold plastic defor-
mation. Built plane deformation plasticity and the boundary surface showed an adequate supply of plasticity, justified
that in the construction of loading trajectory in the space of dimensionless parameters # and y its kind uniquely deter-
mined by the conditions of formation, characteristic of the process is virtually independent of the mechanical properties
of deformed metal, identified areas of deformation which are closest to the destruction in terms that take into account
the impact of the first and third invariants of the stress tensor (side area, and the profile of depressions on the process of
the internal spline profile), which used the plasticity resource reaches values of w = 0,34...0.4. From the standpoint of
safety factors, such calculations should be made taking into account the indicator that takes into account the influence of
the third invariant of the stress tensor.

Keywords: boundary deformation, resource of plasticity, damage accumulation, stress tensor, cold plastic
deformation.

Tsekhanov Y. A., Sheykin S. E., Sergach D. A., Karih D. V. Rolling of spherical wares from titanic alloys
flat surfaces / Materials working by pressure. — 2013. — Ne 4 (37).

The problem of the manufacture of parts of hip endoprosthesis person with the use of the material pure titani-
um VTI -0 and titanium alloy VT 6 (Ti-6Al-4V) is studied. The results of microhardness distribution in the surface lay-
er of spherical pieces and features of changes in the structure of the surface layer after rolling are presented. Studies of
strain hardening layer depth were carried out using a rolling scheme of flat surfaces are studied. As well, the depend-
ence of the depth of the layer of strain hardening on the technological effort when cold-forming the balls of VT1-0 and
VT6 is studied. Microhardness distribution confirms that the zone of strain hardening in the knurled ball extends to a
depth of about 1 mm. The experimental values of the hardening layer depth showed satisfaction with the results of theo-
retical calculations, which allows to predict the depth of the layer strain hardening.

Keywords: endoprosthesis, titanium, deformation, titan, deformation.

Dragobetskiy V. V., Naumova E. A., Lotous V. V. Substantiation of an opportunity of reception and syn-
thesis volumetric nanomaterials by explosion // Materials working by pressure. —2013. — Ne 4 (37).

Investigations related to the technological and experimental methods used in the preparation of the structure
and mechanical properties that have nanomaterials. Studies reveal progressive and advanced topics in materials science
at the nanoscale and spread the technology of explosive treatment to new industries and new processes, such as nano-
technology. A possibility of obtaining and synthesis of nanomaterials under explosive loading is based. The resulting
three-dimensional composite materials copper-brass-stainless steel, aluminum-copper-tungsten carbide, layered compo-
sitions with layers of graphite and its allotropes, and materials with nanocoating are obtained. The analytical depend-
ence of the intensity decrease of grain in metals with submicron- and nanocrystalline structures that take into account
peculiarities of their structure, allows us to consider reducing the intensity of grain, depending on the value of explosive
loading are obtained. We propose a research - based approach to determine the scope of rational conditions for metal
working with SMC structure.

Keywords: explosion, strengthening, severe plastic deformation, nanomaterials, coatings, alloying, the jet
stream, the clashes, the liquid-phase sintering.
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Shamarin Y. E., Holyavik O. V. Development of electro hydraulic stamping // Materials working by
pressure. —2013. — Ne 4 (37).

To obtain high and ultra-high pressure in the fluid must create a pulsed electrical discharge in the bulk liquid.
The coefficient of performance (COP ) of the process increases with decreasing the active area of the positive electrode.
Electrohydraulic stamping is preferred punching explosion. The process of electro hydraulic stamping can be done in
the shop floor. Perhaps a simple solution to safety issues. It is easy to provide accurate power control, and repeated ex-
posure to the workpiece with a single installation. Necessary to determine the conditions of a breakdown and getting
quantitative relationships between spatial and temporal characteristics of the discharge to the parameters of the dis-
charge circuit in the liquid. Defined causes slowing implementation electro hydraulic stamping in industry and the ways
of further development of this method.

Keywords: electro hydraulic stamping, electric discharge, electrode, electrohydraulic effect, explosion, explo-
sion wave.

Kornievsky V. N., Salnikov A. S., Tumko A. N., Logozinsky I. N., Shibeko P. A. The development of
technology of manufacture of high-alloyed and tool steels rolled stock and forgings at PJSC “Dneprospetsstal” //
Materials working by pressure. —2013. — Ne 4 (37).

Article gives the results of improving work on technology of manufacture of high-alloyed and tool steels rolled
stock and forgings at PJSC “Dneprospetsstal”’. The modes of homogenizing heating of ingots of 4X5SM®C and
4X5M3d steel grades before working, critical points of phase transformation at heating (Ac; and Acs;) and cooling (Ar,
and Ar;) of certain range of tool steel grades are given, new process charts of working process stage of special steels
and their efficiency evaluation are described. Press forging processes and RFM forging processes are substituted with
rolling at blooming billet mill 1050/950 and heavy section mill 550 correspondingly. The process of sort rolling of
powder steels with an encapsulant on the surface is examined. The data of surface quality of turned bars produced of
tool steel grades are given.

Keywords: rolling, forging, homogenizing heating, working process stage, high-alloyed tool steels.

Gridin A. Yu. Influence of sticking of aluminium alloy on the tool surface profile at a feedstock-free roll-
ing // Materials working by pressure. — 2013. — Ne 4 (37).

A review of the works dedicated to tool surface profiling at a feedstock-free rolling as well as analysis of inter-
action between a processed metal and roll surfaces is shown. Experimental series on the strips with a 3 mm thickness
producing of the 6082 aluminium alloy on a laboratory strip casting machine is carried out. Before all of experiments as
well as after each of them it was measured at means of an optical method the roll surface profile in a selected area. It
was established that the surface profile depth evolution due to sticking of the processed material has a cyclically charac-
ter: a self-cleaning rolls surface effect was observed.

Keywords: feedstock-free rolling, experimental investigations, aluminium alloy, tool surface, stickung.

Pilipenko S. V. Method of calculation the rational correlation of the forced rolling radius of the pass and
roller barrel radius of tcr mill / Materials working by pressure. —2013. — Ne 4 (37).

This work presents a new method for choosing the rational correlation of forced rolling diameter and rollers
barrel radius of the TCR mill type KPW-25. The use of this method makes it possible create favourable kinematic and
power conditions of deformation along the whole deformation cone of the cold pilger rolling mill. That allows to get
the minimal value of the maximal axial forces in the cross-sections of the deformation cone during the rolling process.
The results of rolling pipes under plant conditions show that the method applications allows to carry on the process
without sticking of metal to the rollers. The rolling process was running steadily without visible effect of axial forces.

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

Keywords: cold pilger rolling, aspect ratio, drive gear, the work roll diameter, axial forces, kinematic
deformation conditions.

Sklyar V. A. Evaluation of stress-strain state of metal on the side surface of continuously casting billets
with defect of form “romboidity” on rolling into a rectangular caliber / Materials working by pressure. — 2013. —
Ne 4 (37).

This paper provides estimates of the stress-strain state of the metal on the lateral side of continuously-casting
billets with defect of form "romboidity" when its rolling in rectangular caliber crimp section mill stand. With the physi-
cal modeling of the rolling process continuously-casting billets with defect of form "romboidity" in rectangular caliber
studied the stress-strain state on the side of the billets. The experimental data allowed to determine the distribution of
accumulated strain on height of the deformation zone and the influence on him of the complex control factors: relative
reduction, the extent and magnitude of pinch "romboidity" before rolling. On the basis of rolling conditions that are
recommended which will minimize the likelihood of the disclosure achieve off-corner cracks during rolling of billets.

Keywords: continuous casting, rolling, romboidity, cracks, stress-strain state.
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Mishchenko A. V., Grigorenko V. U. Experimental research of laws reducing the transverse variation in
wall thickness of pipes during cold deformation mandrel // Materials working by pressure. — 2013. — Ne 4 (37).

Pipe blanks obtained after pressing, piercing and hot-rolling units have a high level of lateral variation in wall
thickness. This variation wall thickness of pipes shift index of accuracy out behind limiting. Knowledge about the laws
reduce the transverse variation in wall thickness in cold rolling pipe allows to create the most rational modes of defor-
mation and calibration tools. There is a tendency to determine the mechanism of variation in wall thickness changes
when using these laws. Experimental data displayed similar process flow changes of eccentric variation in wall thick-
ness when rolling on the mandrel with different steels. Knowledge of the principles of the mechanism will allow predict
and influence the level of variation in wall thickness obtained after rolling.

Keywords: cold rolling, eccentric variation in wall thickness, cone of rolling, experiment, deformation.

Kovalenko K. G., Sivetskiy V. L., Sokolskiy A. L., Mikulionok I. O. The solution technique of the ther-
moplastics extrusion formation return problem // Materials working by pressure. —2013. — Ne 4 (37).

The technique of the shape and sizes determination of an extrusion die flow channel for various products for-
mation from thermoplastics is developed. The technique is realized by means of the program complex Ansys Polyflow
(license number 0065974). The actions sequence of the die flow channel designing under known form condition of the
cross-section finished product is resulted, and also the properties of a processed thermoplastic are taking into account
(in particular its viscoelastic properties and sliding conditions on the die channel surfaces). A calculation example is
resulted and the technique application recommendations in practice are formulated.

Keywords: thermoplastic, extrusion, formation, an extrusion die, a die outlet, designing.

Beigel'zimer Y. E., Tarasov A. F., Roganov L. L., Kulagin R. Y., Altukhov A. V. Improving the design of
die tooling, automation and press equipment to implement the process twist extrusion // Materials working by
pressure. — 2013. — Ne 4 (37).

Perfection of constructions of the stamp, facilities of automation and press equipment for realization process of
twist extrusion are considered in the article. The analysis of requirements to the press equipment and technological
equipment of process was executed. Description of the accepted technical solutions that increase the reliability of the
implementation process and increase productivity press equipment was presented. Implemented a project for the instal-
lation process twist extrusion force 4 MN, designed for processing of titanium alloys. Cycle is considered in the matrix
of the receiving container and specialized fitting twist extrusion, which provide automated generation efforts backpres-
sure and extraction of container harvesting.

Keywords: severe plastic deformation, twist extrusion, die tools.

Gorbach E. V., Mironenko E. V., Palamarchuk V. A., Sereda V. G. Dependence to determine the tool
friction dimensions for rolling tubular blanks // Materials working by pressure. —2013. — Ne 4 (37).

The cost of the whole process tangential rolling depends on the tool friction cost, namely savings of materials.
Accuracy of tool dimensions affects its durability. The geometries of tools friction used to tangential rolling through the
rolling of the tubular billet in industry were analyzed. These data revealed defects in previously proposed correspond-
ences. A new method of calibration of tools friction was elaborated, new correspondences for mathematical calculating
of the coefficients of structural design were formulated. We made such recommendations for the mathematical calculat-
ing of overall dimensions of the tools friction. The new calibration tool scheme implemented in simulation in the soft-
ware Delcam PowerShape.

Keywords: tangential rolling, tool friction, calibration tool, the tool dimensions, coefficients of structural design.

Korchak E. S., Kovalev V. D., Deyneka D. V. Estimation of low-pressure system parameters of power
hydraulic forging press // Materials working by pressure. — 2013. — Ne 4 (37).

Mechanism of power cylinders filling with low-pressure fluid in modern hydraulic presses is considered, the
main its disadvantages are revealed. Description of dynamic model of ram moving while approaching stroke to the forg-
ing is given. Methodic of low-pressure system rational designing and its main parameters estimation for liquidation of
fluid shortage in power cylinders while holding sufficient high level of approaching stroke speed is developed. General
recommendations concerning providing of quality of hydraulic press power cylinders filling with low-pressure hydrau-
lic fluid and attaining of necessary dynamic rates of approaching stroke are supplied.

Keywords: hydraulic press, power cylinder, valve, pressure, approaching stroke.

Pyts V. Ya., Klimenko G. P. Improvement of the crank press to accuracy stamped parts catalogued //
Materials working by pressure. —2013. — Ne 4 (37).

The factors affecting the value of the stamped parts, depending on the stiffness defined media and process the
value of the stamped parts are two main options to improve the quality of stamped parts. The mathematical relationship
rigidity press, providing the necessary amount of useful work permissible deformation at nominal power P, press con-
sidering efficiency progress deformation 1,,. Determination of the main factors that characterize process affecting the
strength of deformation. Graphic shows the data on the results of the experiment for, determine the effect on the size of
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the stiffness press stamped parts and disadvantages of this method are specified, analyzed alteration process. The effect
of the process on the value of the stamped parts. These benefits flow charts with the use of plant height adjustment
closed press. The mathematical calculation of effort needed for stamping parts with the new scheme. Outlines the ad-
vantages of this method changes the process. A new setting to change the height Closed height press. Are its advantages
in comparison with similar devices that were used before. The results of experiments on the use of the new setting to
change the height of the closed press.

Keywords: crank press, press stiffness, height blank, deformation.

Pyts V. Ya., Roganov L. L., Semenov V. M. Lubrication unit crank-slider crank press // Materials work-
ing by pressure. — 2013. — Ne 4 (37).

This article analyzes the crank machines identified the main areas of increased specific efforts need constant
lubrication are shortcomings of current systems in the lubrication unit crank-slider, the influence on the lubrication unit
crank-slider crank press. The calculations to determine the stresses arising in the node-crank slide checking calculation
Cosmos Work carried out in 2008, the results of which are presented in the form of stress distribution arising from the
interaction zone slider rod with the old method of lubrication. Based on the analysis of the data, a scheme moderniza-
tion crank-slider assembly to create the point of contact of fluid friction.

Keywords: rod, slide, lubrication, friction, crank hot stamping press.

Roganov M. L., Roganov L. L., Pyts V. Y., Turchanin M. A. Further development of the profiled thin slab
casting-rolling units // Materials working by pressure. — 2013. — Ne 4 (37).

The analysis of the existing casting and rolling machines, the definition of existing casting and rolling units
and the feasibility of their production. The main purpose of the paper is the rationale for the design and implementation
of a new direction of casting and rolling machines, namely their profiling. Based on the description of the essence of
profiling were profiled outlines the advantages of casting and rolling machine in comparison with existing casting and
rolling units. Analysis of the data led to the conclusion about the possibility of upgrading the existing casting and roll-
ing units to specialized casting and rolling units. The description of the PLPA it possible to obtain the output sheet
thickness not exceeding 3—8 mm. Attempt to increase the feed rate and thickness reduction led to Litke, profile continu-
ous casting metal. Shows, various schemes profiled metal continuous casting, with their advantages and disadvantages.

Keywords: casting-rolling machine, hot rolling, cold rolling, corrugation, continuous casting, foundry profile.

Yavtushenko A. V. The Structural synthesis of gearings of mechanicals presses / Materials working by
pressure. — 2013. — Ne 4 (37).

The purpose of researches is development of method of structural synthesis of gearings of mechanicals presses.
The basic parameters of toothed mechanisms which characterize kinematics properties of every degree and system con-
nection with nearby degrees are indicated. The questions of determination of structure of all of drive and parameters of
separate intermediate degrees are considered in accordance with general requirements in relation to the structure of
drive, settings of press and his functional possibilities. Coming from principle of equality of input and output streams of
twisting moment on the contiguous stages the method of structural synthesis of toothed mechanisms of mechanicals
presses is offered. Utillizing principle of constancy of power on the entrance and output links of every stage, the formal-
ized analytical dependences are presented for determination of turning moments on all of billows and gear-wheels re-
gardless of structure of drive. The offered method can be accepted for basis of the automated system of structural syn-
thesis and planning of drive of presses.

Keywords: press, toothed drive, cog-wheel, wheel, turning moment, amount of streams of moments.





